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but not without knowledge and skill“ -	Wilbur	Wright
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T he	Rural	Technology	Action	Group	(RuTAG)	is	a	mission	of	the	Principal	Scienti�ic	Adviser	to	the	

Government	of	India.	It	aims	at	improving	the	rural	economy	through	appropriate	Science	&	

Technology	interventions	in	the	traditional	methods	of	production.	Accordingly,	the	RuTAG	NE	

was	set	up	in	IIT	Guwahati	for	the	purpose.
	
Since	inception	RuTAG	NE	has	been	working	towards	attaining	its	cherished	goal	by	providing	science	and	

technology	 interventions	 in	 the	 rural	 sector	 of	 the	 region	 for	 such	 systems	 that	 have	 already	 been	

developed	to	a	stage	of	functionality	and	are	identi�ied	for	further	development.	Different	technology	

developed	 by	 Rural	 Technology	 Action	 Group	 –	 North-East	

(RuTAG-NE)	may	be	described	as	below-	

T h e 	 i m p o r t a n t 	 t e c h n i c a l	

interventions	include	heavy-duty	

b i cyc les 	 ( l ad ies 	 and 	 gents	

versions)	with	150	to	200kg	load	

capacity,	 Eri	 Cocoon	 Opener,	

Modi�ied	Powerloom	for	weaving	

plain	muga	fabric,	Hank	to	Bobbin	

machine,	 Pirn	 winding	 machine,	

Sectional	warping	machine,	Betel	nut	cutter,	Multi-Nutrient	Feed	Block	

making	machine	for	Yaks	and	Mithuns,	Chaff	cutting	machine,	Bamboo	

Charcoal	and	Bamboo	Vinegar	production	technology,	Modi�ied	Potter's	

wheel	etc.

Higher	Load	Carrying	bicycle	for	men	and	women

Power	Loom

Eri	Cocoon	Opener

The	traditional	process	of	Eri	Silk	production	is	time	consuming	

and	laborious.	RuTAG-NE	has	developed	a	machine	which	can	

accomplish	a	day's	work	in	an	hour	or	so.	The	machine	has	been	

�ield	tested,	and	a	group	of	artisans	and	communities	are	still	

working	on	improvement	of	these	machines	further.	RuTAG-NE	

has	 successfully	 set	 up	 a	 pilot	 project	 on	production	of	 plain	

Muga	Silk	fabric	with	power	looms	at	Amingaon,	Guwahati.	The	

golden	fabric	of	Muga	is	in	high	demand	in	foreign	countries,	like,	

Japan	 for	 making	 Kimonos.	 The	 establishment	 of	 the	 pilot	

project	is	a	major	achievement	of	RuTAG-NE.	RuTAG-NE	has	also	

designed	 and	 developed	 a	 few	 accessory	machines	 of	 power	

loom,	 like	 Pirn	 Winding	 Machine,	 Hank	 to	 Bobbin	 Winding	

Machine	and	Sectional	Warping	Machine,	which	are	of	lower	cost	in	comparison	to	what	are	available	in	

the	market,	and	are	now	in	use	in	the	weaving	sectors.	Pottery	

making	is	an	age	old	tradition	occupation	of	human	civilization.	

Though	the	industry	has	been	playing	a	very	important	role	in	

the	economy	of	Assam,	it	is	not	considered	as	a	sunrise	industry	

in	North-East.	Even	today	people	are	making	pottery	items	on	

hand	driven	wheel	for	socio-religious	and	domestic	purposes.	

RuTAG-NE	developed	a	paddle	driven	potter's	wheel	 (sewing	

machine	 like	mechanism).	 A	 standard	 chair	 can	 be	 used	 for	

sitting	while	working	on	the	machine.	The	design	is	very	much	

suitable	for	women	in	rural	areas	as	it	is	a	well-known	operating	

principle.	The	machine	is	equally	suitable	for	producing	small	

decorative	items	and	big	earthen	vessels	as	well.

These	 simpli�ied,	well-designed	machineries	 and	 equipment	have	

already	been	increasingly	used	in	different	parts	of	the	North-East	

and	some	are	going	to	be	implemented	through	a	scheme	STINER	

(Science	 &	 Technology	 Intervention	 in	 North-East	 Region)of	

Ministry	of	DoNER.	The	basic	aim	of	such	technology	development	is	

to	boost	the	rural	economy	by	providing	appropriate	technology	to	

the	rural	artisans	besides	eliminating	drudgery.	It	is	believed	that	the	

economy	at	the	rural	level	will	get	a	signi�icant	boost	if	the	existing	

technologies	 of	 production	

can	be	improved	in	terms	of	

ef�iciency	 and	 productivity	

and	consideration	of	optimization	of	cost	and	energy.	Some	more	

studies	are	being	carried	out	at	present	to	provide	appropriate	

technology	to	Bell	Metal	artisans	of	Sarthebari	area.

It	may	be	mentioned	that	IIT	Guwahati	is	also	actively	working	in	

another	 �lagship	 mission	 of	 Government	 of	 India,	 viz.Unnat	

Bharat	 Abhiyan	 (UBA).	 IITG	 is	 operating	 in	 10(ten)	 village	

clusters	in	the	North-East	under	UBA	and	different	tailor	made	
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Dr.Sashindra Kumar Kakoty, Professor, Mechanical Engineering and Head, 

Centre for Rural Technology, IIT Guwahati is also the Chief Coordinator of 

RuTAG-NE and Unnat Bharat Abhiyan. Phone: +91 8876656127
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programmes	 are	 formulated	 for	 each	 village	 clusters.	 When	

Education,	 Health	 &	 Sanitation	 are	 common	 areas	 in	 all	 the	

clusters,	 some	 of	 the	 clusters	 have	 other	 areas	 like	 Tourism	

Development,	Pottery	and	other	Trade	Development	etc.

Besides,	few	other	groups	

of	 IITG	 are	 working	 on	

New	 and	 Renewable	

Energy	related	activities,	

UcchatarAbiskarYojona,	

Ishan	 BikashProgramme	

etc.	 However,	 for	 better	

coordination	and	successful	 implementation	of	 this	ambitious	

programme	in	remote	and	far	�lung	areas	of	the	North	Eastern	

region,	State	Government	patronage	in	a	collaborative	mode	is	

very	important.
Manual	Feed	Block	Machine

Approach

RuTAG-NE	has	been	networking	with	various	Science	&	Technology	oriented	NGO/Industry,	

�inancial	Institutions	and	Research	&Development	groups	to	identify,	formulate	suitable	project	

proposals	 to	be	 funded	under	RuTAG	grant	 if	 the	expenses	 involved	 is	 small	 for	 funding	by	

various	agencies	and	further	monitor	progress	of	projects	funded	under	initiative.

RuTAG-NE	is	located	at	:
Technology	Complex,	IIT	Guwahati	–	7810039,	Assam,	India,
Phone	:	+91361-2582659(O),	Fax:	+91361-2690762

Bamboo	Charcoal	and	Vinegar	Production Modi�ied	Potter's	Wheel

Hydraulic	Feed	Block	Machine
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TECHNICAL EDUCATION AND CRISIS 
OF UNEMPLOYMENT

H igher	education	system	of	India	is	the	third	largest	education	system	in	the	world,	third	only	to	

China	and	US.	There	are	152	central,	316	state	and	191	private	universities	in	India.	These	

�igures	change	in	no	time.	What	this	statistics	tells	us	is	the	huge	size	and	working	capacity	at	

this	 level.	 Under	 higher	 education	 category	 comes	 technical	 education	 etc,	 namely	 the	 engineering	

colleges	and	other	institutions.	Engineering	colleges	are	categorized	under	the	four	tier	system	as	IITs,	

NITs,	State	government	engineering	colleges	and	private	engineering	colleges.	Over	and	above	these,	

many	 universities	 like	 Benaras	 Hindu	 University,	 Jamia	 Millia	 University,	 Delhi	 University,	 Mumbai	

University,	University	of	Calcutta	etc	offer	various	degrees	in	engineering.	Private	institutions	like	NIIT	etc	

offer	various	technical	courses.	There	are	polytechnics,	af�iliated	to	state	boards	of	technical	education,	

which	offer	three	year	diploma	in	engineering	after	10th	standard.	The	number	of	such	polytechnics	is	

934	in	Tamil	Nadu,	900	in	Andhra	Pradesh,	739	in	Maharashtra,	342	in	Haryana,	310	in	Madhya	Pradesh,	

155	 in	 West	 Bengal	 etc.	 The	 total	 number	 stands	 at	 5672.	 Institute	 of	 Engineers	 (India)	 conducts	

examination	at	different	levels	for	working	as	well	as	non-working	professionals	desiring	to	improve	their	

technical	quali�ication.

Study	reveals	that	in	2006-07	from	1511	engineering	colleges	in	India	5,	50,000	technical	graduates	came	

out.	The	count	went	upto	seven	lakhs	in	2011.	But	reality	is	that,	many	engineering	graduates	in	India	are	

struggling	to	subsist	in	an	extremely	challenging	market.	As	per	data,	India	trains	a	very	big	number	of	

engineers	which	is	more	than	the	US	and	China	combined.	Most	of	them	are	employed	in	IT	sector	and	

manufacturing	industries.	But	as	of	now	IT	industries	are	very	much	choosy	regarding	recruitment	of	

such	professionals.	The	situation	is	deteriorating	fast,	with	the	establishment	of	newer	institutes	and	

increase	in	pass	outs.	Not	even	IITians	enjoy	cent	percent	employment	security.	For	example	in	2011-12	in	

IIT	Bombay	1060	of	1389	were	placed	through	placement	process.	The	�igure	became	1005	out	of	1501	

for	the	same	institute	in	the	next	year.	Eighty	six	companies	visited	the	institute	in	2012	and	this	�igure	

came	down	to	sixty	seven	in	the	next	year.	This	is	only	one	example.	IITs	are	at	the	helm	of	the	above	

mentioned	four	tier	system.	So	this	situation	can	not	re�lect	the	overall	plight	of	engineering	college	pass	

outs	in	general.	For	an	average	technical	institute,	the	scenario	is	grim	and	somewhat	unimaginable.

Before	 going	 into	 the	 details	 of	 remedial	measures	 the	 reader	must	 be	 acquainted	 to	 the	 history	 of	

technical	education	in	India.	The	journey	started	with	Thomson	College	of	civil	engineering	in	Roorkee.	

That	happened	in	the	year	1847.	In	1854	College	of	Engineering	came	up	in	Pune.	The	famous	Bengal	

Engineering	College	was	 founded	 in	1856.	 In	1906	National	Council	of	Education	was	established	 in	

Calcutta.	It	started	imparting	engineering	education	from	1919.	Then	Jadavpur	University	came	up	in	

1955.	Five	 Indian	 Institutes	of	Technology	 (IITs)	were	established	 in	between	1950	and	1961.	Then	

regional	engineering	colleges	came	up	which	are	now	known	as	NITs.

Before	1950	engineering	education	focused	on	engineering	practices,	design	code	etc.	In	the	next	�ifty	

years,	the	focus	was	on	engineering	science,	fundamental	understanding	etc.	After	that,	in	the	real	sense	of	
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the	word,	modern	 era	 of	 technical	 education	began	 in	 India.	 Stress	was	 laid	 on	Team	Work.	 Idea	 of	

integration	 in	design	and	manufacturing	 came	up.	 Innovativeness	 and	new	concept	 in	 every	 �ield	of	

engineering	was	given	top	priority.	Computational	ability	and	search	for	newer	techniques	in	various	

analyses	became	more	or	less	compulsory.	In	spite	of	all	these	developments,	many	engineering	graduates	

are	spending	sleepless	nights	in	search	of	a	digni�ied	livelihood.	In	this	context	a	few	statistics	may	be	

enumerated.	In	America	there	is	no	more	than	seventy	thousand	seats	in	engineering	under	graduate	

programs.	 Though	 America	 commands	 a	 leading	 position	 in	 respect	 of	 engineering	 and	 technical	

education	the	above	number	is	strictly	maintained.	To	keep	the	standard	intact	the	quality	of	education	

should	never	be	compromised.	

But	in	India	this	is	far	from	true	on	many	an	occasion.	Sometimes	a	student	scoring	poorly	in	Physics,	

Chemistry	and	Mathematics	at	10+2	level	also	opts	for	a	career	in	engineering	education	and	gets	oneself	

admitted	into	an	engineering	college.	The	college	authority	admits	him	or	her	not	to	ful�il	his	or	her	dream	

but	to	get	the	bene�it	of	economics.	It	is	the	paradox	of	technical	education.	A	student	who	could	have	

excelled	in	some	other	discipline	is	wrongly	admitted	into	engineering	and	thus	lands	oneself	on	the	most	

uncomfortable	ride	of	one's	life.	A	wrong	career	choice	causes	not	only	discord	in	personal	life	but	also	

loss	of	manpower.	That	is	the	�irst	problem	to	be	addressed.

The	output	of	an	engineering	college	depends	on	the	input.	The	students	opting	for	engineering	should	be	

selected	through	a	rigorous	selection	procedure	such	that	they	can	keep	up	with	requirements.	Such	

improvement	in	intake	quality	will	in	turn	lead	to	better	performance	and	success	through	healthy	yet	

tough	competition.

Campus	classroom	teaching	is	the	best	method	for	imparting	engineering	education.	Quality	of	teacher	

plays	 an	 important	 role	 here.	 But	 in	many	 engineering	 colleges	 desired	 quality	 of	 teacher	 is	 hardly	

available.	Reasons	for	such	manpower	shortage	can	be	many.	This	problem	should	be	solved	through	

proper	faculty	recruitment	procedure,	imparting	regular	training	to	existing	faculty,	encouraging	them	in	

various	ways	to	take	teaching	not	only	as	a	profession	but	as	passion	also.

The	course	curriculum	of	engineering	colleges	should	be	based	on	emerging	technologies.	At	the	same	

time	these	should	have	relevance	to	rapidly	changing	needs	of	immediate	environment	in	particular	and	

of	the	whole	country	in	general.

A	 few	days	back,	 there	was	a	 report	on	 the	 comparative	 income	of	 various	 skilled	professionals.	An	

electrician	or	a	plumber	can	earn	more	compared	to	a	new	engineer.	Here	comes	the	concept	of	skill	

versus	market	demand.	An	engineer	without	expertise	in	one's	�ield	has	zero	value	in	the	competitive	

market.	So,	it	should	be	mandatory	for	all	engineering	pass	outs	to	go	for	apprenticeship	in	some	essential	

sectors.	Colleges	should	offer	such	opportunities	to	their	pass	outs	by	arranging	proper	institute	industry	

interaction.	
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NITs,	State	government	engineering	colleges	and	private	engineering	colleges.	Over	and	above	these,	

many	 universities	 like	 Benaras	 Hindu	 University,	 Jamia	 Millia	 University,	 Delhi	 University,	 Mumbai	

University,	University	of	Calcutta	etc	offer	various	degrees	in	engineering.	Private	institutions	like	NIIT	etc	

offer	various	technical	courses.	There	are	polytechnics,	af�iliated	to	state	boards	of	technical	education,	

which	offer	three	year	diploma	in	engineering	after	10th	standard.	The	number	of	such	polytechnics	is	

934	in	Tamil	Nadu,	900	in	Andhra	Pradesh,	739	in	Maharashtra,	342	in	Haryana,	310	in	Madhya	Pradesh,	

155	 in	 West	 Bengal	 etc.	 The	 total	 number	 stands	 at	 5672.	 Institute	 of	 Engineers	 (India)	 conducts	

examination	at	different	levels	for	working	as	well	as	non-working	professionals	desiring	to	improve	their	

technical	quali�ication.

Study	reveals	that	in	2006-07	from	1511	engineering	colleges	in	India	5,	50,000	technical	graduates	came	

out.	The	count	went	upto	seven	lakhs	in	2011.	But	reality	is	that,	many	engineering	graduates	in	India	are	

struggling	to	subsist	in	an	extremely	challenging	market.	As	per	data,	India	trains	a	very	big	number	of	

engineers	which	is	more	than	the	US	and	China	combined.	Most	of	them	are	employed	in	IT	sector	and	

manufacturing	industries.	But	as	of	now	IT	industries	are	very	much	choosy	regarding	recruitment	of	

such	professionals.	The	situation	is	deteriorating	fast,	with	the	establishment	of	newer	institutes	and	

increase	in	pass	outs.	Not	even	IITians	enjoy	cent	percent	employment	security.	For	example	in	2011-12	in	

IIT	Bombay	1060	of	1389	were	placed	through	placement	process.	The	�igure	became	1005	out	of	1501	

for	the	same	institute	in	the	next	year.	Eighty	six	companies	visited	the	institute	in	2012	and	this	�igure	

came	down	to	sixty	seven	in	the	next	year.	This	is	only	one	example.	IITs	are	at	the	helm	of	the	above	

mentioned	four	tier	system.	So	this	situation	can	not	re�lect	the	overall	plight	of	engineering	college	pass	

outs	in	general.	For	an	average	technical	institute,	the	scenario	is	grim	and	somewhat	unimaginable.

Before	 going	 into	 the	 details	 of	 remedial	measures	 the	 reader	must	 be	 acquainted	 to	 the	 history	 of	

technical	education	in	India.	The	journey	started	with	Thomson	College	of	civil	engineering	in	Roorkee.	

That	happened	in	the	year	1847.	In	1854	College	of	Engineering	came	up	in	Pune.	The	famous	Bengal	

Engineering	College	was	 founded	 in	1856.	 In	1906	National	Council	of	Education	was	established	 in	

Calcutta.	It	started	imparting	engineering	education	from	1919.	Then	Jadavpur	University	came	up	in	

1955.	Five	 Indian	 Institutes	of	Technology	 (IITs)	were	established	 in	between	1950	and	1961.	Then	

regional	engineering	colleges	came	up	which	are	now	known	as	NITs.

Before	1950	engineering	education	focused	on	engineering	practices,	design	code	etc.	In	the	next	�ifty	

years,	the	focus	was	on	engineering	science,	fundamental	understanding	etc.	After	that,	in	the	real	sense	of	
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the	word,	modern	 era	 of	 technical	 education	began	 in	 India.	 Stress	was	 laid	 on	Team	Work.	 Idea	 of	

integration	 in	design	and	manufacturing	 came	up.	 Innovativeness	 and	new	concept	 in	 every	 �ield	of	

engineering	was	given	top	priority.	Computational	ability	and	search	for	newer	techniques	in	various	

analyses	became	more	or	less	compulsory.	In	spite	of	all	these	developments,	many	engineering	graduates	

are	spending	sleepless	nights	in	search	of	a	digni�ied	livelihood.	In	this	context	a	few	statistics	may	be	

enumerated.	In	America	there	is	no	more	than	seventy	thousand	seats	in	engineering	under	graduate	

programs.	 Though	 America	 commands	 a	 leading	 position	 in	 respect	 of	 engineering	 and	 technical	

education	the	above	number	is	strictly	maintained.	To	keep	the	standard	intact	the	quality	of	education	

should	never	be	compromised.	

But	in	India	this	is	far	from	true	on	many	an	occasion.	Sometimes	a	student	scoring	poorly	in	Physics,	

Chemistry	and	Mathematics	at	10+2	level	also	opts	for	a	career	in	engineering	education	and	gets	oneself	

admitted	into	an	engineering	college.	The	college	authority	admits	him	or	her	not	to	ful�il	his	or	her	dream	

but	to	get	the	bene�it	of	economics.	It	is	the	paradox	of	technical	education.	A	student	who	could	have	

excelled	in	some	other	discipline	is	wrongly	admitted	into	engineering	and	thus	lands	oneself	on	the	most	

uncomfortable	ride	of	one's	life.	A	wrong	career	choice	causes	not	only	discord	in	personal	life	but	also	

loss	of	manpower.	That	is	the	�irst	problem	to	be	addressed.

The	output	of	an	engineering	college	depends	on	the	input.	The	students	opting	for	engineering	should	be	

selected	through	a	rigorous	selection	procedure	such	that	they	can	keep	up	with	requirements.	Such	

improvement	in	intake	quality	will	in	turn	lead	to	better	performance	and	success	through	healthy	yet	

tough	competition.

Campus	classroom	teaching	is	the	best	method	for	imparting	engineering	education.	Quality	of	teacher	

plays	 an	 important	 role	 here.	 But	 in	many	 engineering	 colleges	 desired	 quality	 of	 teacher	 is	 hardly	

available.	Reasons	for	such	manpower	shortage	can	be	many.	This	problem	should	be	solved	through	

proper	faculty	recruitment	procedure,	imparting	regular	training	to	existing	faculty,	encouraging	them	in	

various	ways	to	take	teaching	not	only	as	a	profession	but	as	passion	also.

The	course	curriculum	of	engineering	colleges	should	be	based	on	emerging	technologies.	At	the	same	

time	these	should	have	relevance	to	rapidly	changing	needs	of	immediate	environment	in	particular	and	

of	the	whole	country	in	general.

A	 few	days	back,	 there	was	a	 report	on	 the	 comparative	 income	of	 various	 skilled	professionals.	An	

electrician	or	a	plumber	can	earn	more	compared	to	a	new	engineer.	Here	comes	the	concept	of	skill	

versus	market	demand.	An	engineer	without	expertise	in	one's	�ield	has	zero	value	in	the	competitive	

market.	So,	it	should	be	mandatory	for	all	engineering	pass	outs	to	go	for	apprenticeship	in	some	essential	

sectors.	Colleges	should	offer	such	opportunities	to	their	pass	outs	by	arranging	proper	institute	industry	

interaction.	
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ABSTRACT

A
ssam	is	blessed	with	fairly	vast	stores	of	sedimentary	clays	including	Kaolin	or	China	Clay	which	

forms	an	 important	essential	 raw	material	 for	 ceramic	or	 refractory	 industries.	These	clay	

materials	are	deposited	in	various	places	of	Assam.	Apart	from	Kaolin	various	other	forms	of	

plastic	and	non-plastic	clays	are	also	available	in	Assam.	Their	industrial	exploitation	is	very	minimal.	

Almost,	every	district	of	Assam	has	some	traditional	potters	clay	location.	If	properly	developed	they	can	

also	generate	considerable	amount	of	rural	employment.	Some	of	them	are	very	attractive	for	thorough	

study	for	academic	purpose	also.	The	potters	clay	of	Dhekial	region	of	Golaghat	district	is	on	use	by	the	

local	potters	for	hundreds	of	years	but	so	far	no	scienti�ic	is	reported.	 	Alternative	economically	better	

application	of	such	resources	need	intense	study.	Some	such	points	are	highlighted	here	on	using	Dhekial	

clay	as	an	example.

INTRODUCTION

Importance	of	clay	in	our	society	is	well	known	from	early	days	of	civilisation.	Clay	minerals	have	made	

extensive	contribution	to	human	civilization	through	the	many	clay-based	products	from	conventional	

earthenware	production	to	modern	 functional	nanocomposites.	Human	society	utilized	clay	and	clay	

minerals	in	various	�ields	such	as	for	agriculture,	ceramics	and	as	building	materials	from	ancient	days.	

These	wide	applications	of	clay	and	clay	minerals	are	due	to	their	easy	availability	on	earth	surface.	Clay	

possesses	many	unique	properties,	e.g.,	high	capillarity,	unique	rheological	properties,	strong	hardening,	

wide	plasticity,	tunable	thixotropy,	high	degree	of	swelling	etc.	Because	of	these	properties,	clay	has	wide	

applications	which	include	use	in	cement	industry,	commercial	and	technical	ceramics,	as	catalyst	in	oil	

re�ining	and	petrochemical	production,	ore	pelletization,	 animal	 feeds,	pesticide	and	pharmaceutical	

carrier,	oilwell	drilling	�luid	formations,	waste-water	treatment,	�iller	in	rubber	and	in	coating	of	papers	

etc.	These	wide	range	of	applications	is	possible	because	of	their	wide	availability,	cheaper	cost,	high	

surface	area,	high	Cation	Exchange	Capacity,	good	water	interactivity	etc.	The	clay	perpetually	contains	

replaceable	ions	on	their	surface	and	it	plays	a	vital	part	in	the	earth	by	virtue	of	it	acting	as	a	characteristic	

s c aven g e r 	 o f 	 t o x i c a n t s 	 by 	 c a t i o n 	 o r 	 a n i o n 	 e xc h an g e . 	 T h e 	 i o n s 	 f o und 	 o n 	 c l ay		

surface	 are	 Ca2+,	 Mg2+,	 H+,	 K+,	 NH4+,	 Na+,	 and	 SO42−,	 Cl−,	 PO43−,	 NO3-.	 These	 particles	 can	

be	exchanged	with	different	ions	smoothly	without	much	in�luencing	the	structure	of	clay.	

As	 of	 late,	 there	 has	 been	 an	 expanding	 enthusiasm	 for	 using	 clay	minerals,	 for	 example,	 bentonite,	

kaolinite,	diatomite	and	fullers	earth	for	their	ability	to	adsorb	inorganic	as	well	as	organic	ions.	They	

demonstrated	that	because	of	its	accessibility	and	ease	and	its	great	sorption	properties,	this	naturally	

obtained	material	could	go	about	as	a	substitute	for	activated	carbon	as	an	adsorbent.	As	a	result	of	their	
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ease,	plenitude	around	the	world,	high	sorption	properties,	what's	more,	the	potential	for	ion	exchange,	

clay	 materials	 is	 considered	 as	 highly	 important	 adsorbents.	 They	 have	 layered	 structure	 and	 are	

considered	as	host	materials	for	the	adsorbates	and	counter	ion.	Based	on	their	physico-chemical	and	

refractory	properties	various	clays	are	available	in	the	world	e.g

Fireclay	-	It	is	a	refractory	clay	and	is	used	in	the	manufacture	of	�ire	bricks.
	
Ball	clay	-	It	is	a	highly	plastic	clay	but	have	good	refractory	properties

Lithomarge	–	It	is	compacted	white	kaolin	and	have	poor	water	dispersibility

Fullers	Earth	-	It	is	basically	a	needle	like	clay	which	is	used	as	adsorbent.	

China	Clay	or	Kaolin	–	It	is		a	degraded	product	of	Feldspar,	it	is	a	soft	white	clay	and	is	mainly	used	for	

bone	china	products	and	porcelain	also	it	is	used	as	�iller	for	paper,	rubber,	paint	and	many	other	products.	

Potters	Clay:	This	is	the	most	abundant	form	of	clay	it	is	found	in	the	alluvial	river	beds	and	worldwide	it	is	

used	for	making	pottery

In	Assam	�ireclay	is	reported	in	Koilajan	area	of	Karbi	Anglong	district,	 the	deposit	size	 is	about	two	

million	tonnes.	Similar	�ire	clay	deposits	are	found	in	the	Namdung	collieries	also.	Presence	of	Fullers	

Earth	in	Subankhata	area	of	Baska	district	is	reported	and	deposit	size	is	around	13	million	tonnes.	Fine	

white	Kaolinite	clay	of	Grade	II	type	is	reported	from	Deopani	area	of	Karbi	Anglong	district,	the	workable	

deposit	 is	 estimated	 as	 1	 million	 tonne.	 Similarly,	 �ine	 white	 clay	 deposits	 from	 Nambur	 river	 and	

Borpathar	area	of	Golaghat	district	is	also	reported.	

Like	anywhere	the	most	common	clay	mineral	found	in	Assam	is	traditional	Potters'	clays	e.g.	in	places	like	

Shalmora	 in	 Majuli	 District,	 Titabor	 and	 Dholie-Mohbondha	 in	 Jorhat	 District,	 Dhekial	 in	 Golaghat,	

Dharapur	 and	Azara	 in	Kamrup,	Mathurapur	 in	 Sibsagar,	 Subankhata	 in	Nalbari	 district,	 Deopani	 in	

KarbiAnglong	district	etc.	Down	the	centuries	people	of	Assam	are	using	these	minerals	for	production	of	

various	objects	and	devises	for	day	to	day	life	e.g	the	archeological	ruins	found	in	Suryapahar	in	Goalpara,	

Ambari	in	Guwahati	or	Daojali	Hading	and	Sarutaru	in	North	Cachar	District.	The	Suryapahar	and	Amabri	

ruins	are	made	of	white	clay	and	belongs	to	7th	to	12th	century	AD,	the	North	Cachar	hills	ruins	are	made	

of	iron	rich	red	clay	and	are	of	prehistoric	period.	

Way	back	in	1889	one	British	expert	Mr	George	Watt	in	his	book	'Dictionary	of	the	Economic	Products	of	

India'	has	reported	about	the	deposits	of	porcelin	clay	in	Bhrahmakund	or	Rukminipith	area	of	the	upper	

Assam.	While	that	may	the	�irst	modern	scienti�ic	report	about	clay	deposits	of	Assam	and	for	that	matter	

of	the	entire	present	North	east	India.	

In	the	Brahmaputra	valley	two	important	social	communities	the	Hiras	in	lower	Assam	and	Kumars	in	

upper	Assam	have	evolved	down	the	centuries	around	the	broad	perimeters	of	 	clay	craft	and	skill.	The	

reputation	of	Kumars	of	Majuli	is	quite	old	and	well	established.	Although	in	front	of	aggressive	advances	

of	modern	packaging	industry	especially	by	plastic	and	polymer,	composite,	glass	and	metal	container	and	

utensils	the	importance	of	traditional	clay	based	products	are	slowly	fading	out	yet	a	large	section	of	rural	

population	is	deeply	in	the	trade.	In	Majuli	especially	in	the	south	eastern	part	of	it	consisting	of	areas	like	

Shalmora,	Dakhinpat	and	Chinatoli	around	5000	people	are	involved	in	the	making	and	marketing	of	

traditional	clay	based	products.	The	traditional	item	that	these	people	make	are	Nodia,	Chaki,	Kalah,	Lota,	
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ABSTRACT

A
ssam	is	blessed	with	fairly	vast	stores	of	sedimentary	clays	including	Kaolin	or	China	Clay	which	

forms	an	 important	essential	 raw	material	 for	 ceramic	or	 refractory	 industries.	These	clay	

materials	are	deposited	in	various	places	of	Assam.	Apart	from	Kaolin	various	other	forms	of	

plastic	and	non-plastic	clays	are	also	available	in	Assam.	Their	industrial	exploitation	is	very	minimal.	

Almost,	every	district	of	Assam	has	some	traditional	potters	clay	location.	If	properly	developed	they	can	

also	generate	considerable	amount	of	rural	employment.	Some	of	them	are	very	attractive	for	thorough	

study	for	academic	purpose	also.	The	potters	clay	of	Dhekial	region	of	Golaghat	district	is	on	use	by	the	

local	potters	for	hundreds	of	years	but	so	far	no	scienti�ic	is	reported.	 	Alternative	economically	better	

application	of	such	resources	need	intense	study.	Some	such	points	are	highlighted	here	on	using	Dhekial	

clay	as	an	example.

INTRODUCTION

Importance	of	clay	in	our	society	is	well	known	from	early	days	of	civilisation.	Clay	minerals	have	made	

extensive	contribution	to	human	civilization	through	the	many	clay-based	products	from	conventional	

earthenware	production	to	modern	 functional	nanocomposites.	Human	society	utilized	clay	and	clay	

minerals	in	various	�ields	such	as	for	agriculture,	ceramics	and	as	building	materials	from	ancient	days.	

These	wide	applications	of	clay	and	clay	minerals	are	due	to	their	easy	availability	on	earth	surface.	Clay	

possesses	many	unique	properties,	e.g.,	high	capillarity,	unique	rheological	properties,	strong	hardening,	

wide	plasticity,	tunable	thixotropy,	high	degree	of	swelling	etc.	Because	of	these	properties,	clay	has	wide	

applications	which	include	use	in	cement	industry,	commercial	and	technical	ceramics,	as	catalyst	in	oil	

re�ining	and	petrochemical	production,	ore	pelletization,	 animal	 feeds,	pesticide	and	pharmaceutical	

carrier,	oilwell	drilling	�luid	formations,	waste-water	treatment,	�iller	in	rubber	and	in	coating	of	papers	

etc.	These	wide	range	of	applications	is	possible	because	of	their	wide	availability,	cheaper	cost,	high	

surface	area,	high	Cation	Exchange	Capacity,	good	water	interactivity	etc.	The	clay	perpetually	contains	

replaceable	ions	on	their	surface	and	it	plays	a	vital	part	in	the	earth	by	virtue	of	it	acting	as	a	characteristic	

s c aven g e r 	 o f 	 t o x i c a n t s 	 by 	 c a t i o n 	 o r 	 a n i o n 	 e xc h an g e . 	 T h e 	 i o n s 	 f o und 	 o n 	 c l ay		

surface	 are	 Ca2+,	 Mg2+,	 H+,	 K+,	 NH4+,	 Na+,	 and	 SO42−,	 Cl−,	 PO43−,	 NO3-.	 These	 particles	 can	

be	exchanged	with	different	ions	smoothly	without	much	in�luencing	the	structure	of	clay.	

As	 of	 late,	 there	 has	 been	 an	 expanding	 enthusiasm	 for	 using	 clay	minerals,	 for	 example,	 bentonite,	

kaolinite,	diatomite	and	fullers	earth	for	their	ability	to	adsorb	inorganic	as	well	as	organic	ions.	They	

demonstrated	that	because	of	its	accessibility	and	ease	and	its	great	sorption	properties,	this	naturally	

obtained	material	could	go	about	as	a	substitute	for	activated	carbon	as	an	adsorbent.	As	a	result	of	their	
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ease,	plenitude	around	the	world,	high	sorption	properties,	what's	more,	the	potential	for	ion	exchange,	

clay	 materials	 is	 considered	 as	 highly	 important	 adsorbents.	 They	 have	 layered	 structure	 and	 are	

considered	as	host	materials	for	the	adsorbates	and	counter	ion.	Based	on	their	physico-chemical	and	

refractory	properties	various	clays	are	available	in	the	world	e.g

Fireclay	-	It	is	a	refractory	clay	and	is	used	in	the	manufacture	of	�ire	bricks.
	
Ball	clay	-	It	is	a	highly	plastic	clay	but	have	good	refractory	properties

Lithomarge	–	It	is	compacted	white	kaolin	and	have	poor	water	dispersibility

Fullers	Earth	-	It	is	basically	a	needle	like	clay	which	is	used	as	adsorbent.	

China	Clay	or	Kaolin	–	It	is		a	degraded	product	of	Feldspar,	it	is	a	soft	white	clay	and	is	mainly	used	for	

bone	china	products	and	porcelain	also	it	is	used	as	�iller	for	paper,	rubber,	paint	and	many	other	products.	

Potters	Clay:	This	is	the	most	abundant	form	of	clay	it	is	found	in	the	alluvial	river	beds	and	worldwide	it	is	

used	for	making	pottery

In	Assam	�ireclay	is	reported	in	Koilajan	area	of	Karbi	Anglong	district,	 the	deposit	size	 is	about	two	

million	tonnes.	Similar	�ire	clay	deposits	are	found	in	the	Namdung	collieries	also.	Presence	of	Fullers	

Earth	in	Subankhata	area	of	Baska	district	is	reported	and	deposit	size	is	around	13	million	tonnes.	Fine	

white	Kaolinite	clay	of	Grade	II	type	is	reported	from	Deopani	area	of	Karbi	Anglong	district,	the	workable	

deposit	 is	 estimated	 as	 1	 million	 tonne.	 Similarly,	 �ine	 white	 clay	 deposits	 from	 Nambur	 river	 and	

Borpathar	area	of	Golaghat	district	is	also	reported.	

Like	anywhere	the	most	common	clay	mineral	found	in	Assam	is	traditional	Potters'	clays	e.g.	in	places	like	

Shalmora	 in	 Majuli	 District,	 Titabor	 and	 Dholie-Mohbondha	 in	 Jorhat	 District,	 Dhekial	 in	 Golaghat,	

Dharapur	 and	Azara	 in	Kamrup,	Mathurapur	 in	 Sibsagar,	 Subankhata	 in	Nalbari	 district,	 Deopani	 in	

KarbiAnglong	district	etc.	Down	the	centuries	people	of	Assam	are	using	these	minerals	for	production	of	

various	objects	and	devises	for	day	to	day	life	e.g	the	archeological	ruins	found	in	Suryapahar	in	Goalpara,	

Ambari	in	Guwahati	or	Daojali	Hading	and	Sarutaru	in	North	Cachar	District.	The	Suryapahar	and	Amabri	

ruins	are	made	of	white	clay	and	belongs	to	7th	to	12th	century	AD,	the	North	Cachar	hills	ruins	are	made	

of	iron	rich	red	clay	and	are	of	prehistoric	period.	

Way	back	in	1889	one	British	expert	Mr	George	Watt	in	his	book	'Dictionary	of	the	Economic	Products	of	

India'	has	reported	about	the	deposits	of	porcelin	clay	in	Bhrahmakund	or	Rukminipith	area	of	the	upper	

Assam.	While	that	may	the	�irst	modern	scienti�ic	report	about	clay	deposits	of	Assam	and	for	that	matter	

of	the	entire	present	North	east	India.	

In	the	Brahmaputra	valley	two	important	social	communities	the	Hiras	in	lower	Assam	and	Kumars	in	

upper	Assam	have	evolved	down	the	centuries	around	the	broad	perimeters	of	 	clay	craft	and	skill.	The	

reputation	of	Kumars	of	Majuli	is	quite	old	and	well	established.	Although	in	front	of	aggressive	advances	

of	modern	packaging	industry	especially	by	plastic	and	polymer,	composite,	glass	and	metal	container	and	

utensils	the	importance	of	traditional	clay	based	products	are	slowly	fading	out	yet	a	large	section	of	rural	

population	is	deeply	in	the	trade.	In	Majuli	especially	in	the	south	eastern	part	of	it	consisting	of	areas	like	

Shalmora,	Dakhinpat	and	Chinatoli	around	5000	people	are	involved	in	the	making	and	marketing	of	

traditional	clay	based	products.	The	traditional	item	that	these	people	make	are	Nodia,	Chaki,	Kalah,	Lota,	
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Charu	etc.	using	the	alluvial	materials	deposited	in	�lood	time	in	specially	dug	out	holes	in	the	banks	of	

Brahmaputra.	The	argillaceous	deposits	containing	mixture	of	clay,	silts,	sand	and	loam	are	plastic	enough	

to	give	green	shape	to	the	composite	bodies.	Which	are	later	on	burnt	at	around	650�C	to	give	the	�inal	

strength	to	the	bodies.	Both	men	and	women	get	employment	scope	in	the	profession.	The	men	folk	are	

generally	involved	in	digging	and	transportation	of	the	raw	materials,	careful	burning	of	the	shaped	green	

bodies	in	traditional	wood	�ired	furnaces	as	well	as	sailing	up	and	down	the	river	Brahmaputra	with	fully	

loaded	boats	and	gondolas	in	the	village	haats	and	markets	selling	the	products.	The	women	folk	on	the	

other	hand	are	involved	in	hydrating,	shaping	and	designing	of	the	plasticized	clay	pastes	as	par	the	size	of	

the	pots	and	utensils.	Very	little	is	known	about	introduction	of	modern	technological	characterisation	

and	production	skill	and	design	practices	in	improving	the	products	and	varying	their	quality	as	well	as	

reducing	monotony	and	drudgery	of	their	work	environment.	In	similar	situations	infusion	of	modern	

scienti�ic	practices	has	helped	to	diversify	and	innovate	the	traditional	potters	societies	in	places	like	

Limburg	in	Europe.	

Like	Shalmora	in	Majuli	the	Dhekial	locale	of	Golaghat	District	is	also	enriched	with	stores	of	clay	which	is	

traditionally	utilized	by	potters	in	the	area	to	prepare	earthen	pots	for	number	of	decades	especially	for	

storage	of	sugarcane	jaggery	products.	Yet	the	clay	is	not	scienti�ically	characterized	till	today.	Orderly	

examination	of	the	properties	of	the	clay	is	important	for	searching	other	more	lucrative	applications	of	

the	clay.	

The	present	group	of	workers	after	making	several	visits	to	the	area	and	collecting	the	samples	have	

started	some	activities	in	this	direction.	The	Dhekial	potter's	clay	is	located	at	26�35.717∕	N	latitudes,	

93�58.28∕	E	longitudes	in	Golaghat	District.	Accordingly,	the	physico-chemical	properties	of	the	clay	was	

evaluated	which	is	given	in	the	following	table

Table1	Physico-chemical	properties	of	Dhekial	potters	clay

Parameters %	weight/weight

Chemical
Constituents

Carbon 1.08

Hydrogen 1.12

SiO2 55.48

Al O2 3 20.78

Fe O2 3 7.60

CaO 0.45

MgO 0.65

Na O2 0.01

K O2 0.01

LOI* 12.63

Total 99.81

Particle	Size	 0.1-100µm	

Surface	area 48.4	m²/g,

Plasticity	index 35

Zeta-potential Negative	in	the	pH	range	2	to	8

Cation	exchange	capacity 11.65	meq/	100	g
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Thus,	from	the	above	study	it	could	be	observed	the	particle	size	distribution	(Fig	1)	of	Dhekial	clay	is	

homogenous	and	falls	in	the	clay	particulate	region	having	uniform	distribution	of	particles	both	towards	

left	and	right	side	of	the	peak	maxima.	Further	studies	with	Scanning	Electron	Microscopy	(Fig	2)	have	

shown	 that	 particles	 are	 highly	monophasic	 with	 well	 grown	 hexagonal	 crystals.	 The	 negative	 zeta	

potential	of	the	clay	indicates	the		dispersibility	of	the	clay	in	water	which	would	be	highly	useful	in	giving	

green	shape	of	the	clay.	High	negative	zeta	potential	also	shows	good	anion	exchange	capacity	of	the	clay	

which	would	be	bene�icial	in	using	the	clay	as	carrier	for	pesticide	or	soil	nutrient	molecules.	The	raw	clay	

samples	were	also	characterized	by	X-ray	Diffraction	(XRD)	techniques	for	qualitative	assessment	of	the	

minerals	phase	which	shows	presence	of	kaolinite	as	an	important	phase	with	small	presence	of	quartz	

and	Mica	in	the	untreated	clay.	Similarly,	Infra	Red	spectroscopy	shows	peaks	at	3627	cm-1,	1030	cm-1,	

799	cm-1	which	are	characteristics	for	the	presence	of	kaolinite	in	the	clay.	The	thermal	decomposition	

study	of	the	clay	does	not	show	any	signi�icant	weight	loss	around	650	to	750�C	indicating	the	absence	of	

carbonate	rocks	in	the	system.	Finally,	the	�low	behaviour	of	the	aqueous	dispersion	of	the	clay	shows	a	

non-Newtonian	 nature	 suitable	 for	 its	 application	 as	 spin	 coating	 and	 dip	 coating	 composition	 in	

structured	catalysts	and	ceramic	membranes.

CONCLUSION

From	all	these	studies	it	can	be	concluded	that	potters	clay	of	Dhekial	region	of	Golaghat	district	Assam	is	

highly	plastic	clay	with	kaolinite	as	the	major	phase.	The	clay	has	several	other	important	characteristics	

such	as	negative	zeta	potential,	high	plasticity	index,	large	surface	area	and	good	cation	exchange	capacity.	

All	 these	 properties	 show	 its	 prospect	 of	 utility	 in	 various	 �ields	 like	 preparation	 of	 water	 �iltering	

adsorbent	to	remove	toxic	materials	from	aqueous	medium,	as	a	base	material	for	preparing	of	different	

composite	materials,	 in	preparing	 technical	 and	consumer	ceramic	materials,	 as	 coating	material,	 as	

carrier	for	pesticides,	as	�iller	for	polymers	etc.	Similar	studies	of	various	minor	and	major	clay	deposits	of	

the	state	needs	to	be	thoroughly	studied	by	competent	organisations	in	order	to	�inds	various	modern	

possible	application	prospects	which	eventually	could	lead	to	generation	of	job	in	rural	areas	of	the	state.
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Brahmaputra.	The	argillaceous	deposits	containing	mixture	of	clay,	silts,	sand	and	loam	are	plastic	enough	

to	give	green	shape	to	the	composite	bodies.	Which	are	later	on	burnt	at	around	650�C	to	give	the	�inal	

strength	to	the	bodies.	Both	men	and	women	get	employment	scope	in	the	profession.	The	men	folk	are	

generally	involved	in	digging	and	transportation	of	the	raw	materials,	careful	burning	of	the	shaped	green	

bodies	in	traditional	wood	�ired	furnaces	as	well	as	sailing	up	and	down	the	river	Brahmaputra	with	fully	
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the	pots	and	utensils.	Very	little	is	known	about	introduction	of	modern	technological	characterisation	

and	production	skill	and	design	practices	in	improving	the	products	and	varying	their	quality	as	well	as	

reducing	monotony	and	drudgery	of	their	work	environment.	In	similar	situations	infusion	of	modern	

scienti�ic	practices	has	helped	to	diversify	and	innovate	the	traditional	potters	societies	in	places	like	

Limburg	in	Europe.	

Like	Shalmora	in	Majuli	the	Dhekial	locale	of	Golaghat	District	is	also	enriched	with	stores	of	clay	which	is	

traditionally	utilized	by	potters	in	the	area	to	prepare	earthen	pots	for	number	of	decades	especially	for	

storage	of	sugarcane	jaggery	products.	Yet	the	clay	is	not	scienti�ically	characterized	till	today.	Orderly	

examination	of	the	properties	of	the	clay	is	important	for	searching	other	more	lucrative	applications	of	

the	clay.	

The	present	group	of	workers	after	making	several	visits	to	the	area	and	collecting	the	samples	have	

started	some	activities	in	this	direction.	The	Dhekial	potter's	clay	is	located	at	26�35.717∕	N	latitudes,	

93�58.28∕	E	longitudes	in	Golaghat	District.	Accordingly,	the	physico-chemical	properties	of	the	clay	was	

evaluated	which	is	given	in	the	following	table

Table1	Physico-chemical	properties	of	Dhekial	potters	clay

Parameters %	weight/weight

Chemical
Constituents

Carbon 1.08

Hydrogen 1.12

SiO2 55.48

Al O2 3 20.78

Fe O2 3 7.60

CaO 0.45

MgO 0.65

Na O2 0.01

K O2 0.01

LOI* 12.63

Total 99.81

Particle	Size	 0.1-100µm	

Surface	area 48.4	m²/g,

Plasticity	index 35

Zeta-potential Negative	in	the	pH	range	2	to	8

Cation	exchange	capacity 11.65	meq/	100	g

Livelihood	and	Skill	Development

THE	AUTHOR

Thought	Process	:	Points	to	Ponder

67

Thus,	from	the	above	study	it	could	be	observed	the	particle	size	distribution	(Fig	1)	of	Dhekial	clay	is	

homogenous	and	falls	in	the	clay	particulate	region	having	uniform	distribution	of	particles	both	towards	

left	and	right	side	of	the	peak	maxima.	Further	studies	with	Scanning	Electron	Microscopy	(Fig	2)	have	

shown	 that	 particles	 are	 highly	monophasic	 with	 well	 grown	 hexagonal	 crystals.	 The	 negative	 zeta	

potential	of	the	clay	indicates	the		dispersibility	of	the	clay	in	water	which	would	be	highly	useful	in	giving	

green	shape	of	the	clay.	High	negative	zeta	potential	also	shows	good	anion	exchange	capacity	of	the	clay	

which	would	be	bene�icial	in	using	the	clay	as	carrier	for	pesticide	or	soil	nutrient	molecules.	The	raw	clay	

samples	were	also	characterized	by	X-ray	Diffraction	(XRD)	techniques	for	qualitative	assessment	of	the	

minerals	phase	which	shows	presence	of	kaolinite	as	an	important	phase	with	small	presence	of	quartz	

and	Mica	in	the	untreated	clay.	Similarly,	Infra	Red	spectroscopy	shows	peaks	at	3627	cm-1,	1030	cm-1,	

799	cm-1	which	are	characteristics	for	the	presence	of	kaolinite	in	the	clay.	The	thermal	decomposition	

study	of	the	clay	does	not	show	any	signi�icant	weight	loss	around	650	to	750�C	indicating	the	absence	of	

carbonate	rocks	in	the	system.	Finally,	the	�low	behaviour	of	the	aqueous	dispersion	of	the	clay	shows	a	

non-Newtonian	 nature	 suitable	 for	 its	 application	 as	 spin	 coating	 and	 dip	 coating	 composition	 in	

structured	catalysts	and	ceramic	membranes.

CONCLUSION

From	all	these	studies	it	can	be	concluded	that	potters	clay	of	Dhekial	region	of	Golaghat	district	Assam	is	

highly	plastic	clay	with	kaolinite	as	the	major	phase.	The	clay	has	several	other	important	characteristics	

such	as	negative	zeta	potential,	high	plasticity	index,	large	surface	area	and	good	cation	exchange	capacity.	

All	 these	 properties	 show	 its	 prospect	 of	 utility	 in	 various	 �ields	 like	 preparation	 of	 water	 �iltering	

adsorbent	to	remove	toxic	materials	from	aqueous	medium,	as	a	base	material	for	preparing	of	different	

composite	materials,	 in	preparing	 technical	 and	consumer	ceramic	materials,	 as	 coating	material,	 as	

carrier	for	pesticides,	as	�iller	for	polymers	etc.	Similar	studies	of	various	minor	and	major	clay	deposits	of	

the	state	needs	to	be	thoroughly	studied	by	competent	organisations	in	order	to	�inds	various	modern	

possible	application	prospects	which	eventually	could	lead	to	generation	of	job	in	rural	areas	of	the	state.
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SKILL DEVELOPMENT, 
ITS RELEVANCE AND NECESSITY

T hese	days	the	word	'Skill	development'	is	doing	the	rounds	at	a	very	fast	pace,	both	in	media	and	

in	daily	use,	as	if	a	panacea	for	better	living	has	been	discovered.	In	fact,	from	the	day	human	

beings	 started	 living	 as	 an	 organised	 society,	 skill	 development	 has	 been	 the	 core	 of	 their	

identity.	In	India,	the	most	debated	caste	system	appears	to	have	originated	from	this	skill	classi�ication.	

Whether	an	effort	or	an	activity	has	been	given	a	decorative	nomenclature	or	not,	the	practice	of	skill	

development	is	going	on	from	time	immemorial.	Living	in	a	society	is	impossible	without	a	skill,	only	

difference	between	skill	development	of	the	past	and	the	present	day	is	that	in	past	skill	development	was	

an	individual	effort	whereas	the	modern-day	skill	development	is	a	collective	effort	driven	by	economic	

necessity.	
	
When	we	endeavour	to	examine	

the	 relevance	 and	 necessity	 of	

Skill	 development,	 it	 becomes	

necessary	to	understand	what	it	

exactly	 is.	 It	 is	 a	 process	 of	 (1)	

Identifying	 skill	 needs	 essential	

for	 a	 remunerative	 means	 of	

livelihood.	 (2)	 Identifying	 skill	

gaps	in	the	ability	of	an	individual	

(3)	developing	and	honing	these	

base	 skills	 to	 become	 a	 skilled	

individual	and	(4)	Identifying	the	

higher	skills	needed	for	upward	

mobility.

Before	we	proceed	further	it	is	essential	to	be	aware	of	the	exact	status	of	the	skilling	scenario	nationally	

and	worldwide.	It	is	common	knowledge	that	the	rapidly	changing	global	economy	is	increasingly	in	need	

of	workers	who	are	skilled,	innovative,	�lexible	and	adaptive.	According	to	World	Bank	calculations,	more	

than	 two	billion	working-age	adults	 are	not	 equipped	with	 the	most	 essential	 skills	 required	by	 the	

employers.	Among	young	adults	under	the	age	of	25,	the	number	is	about	420	million	worldwide.	In	our	

country	one	third	of	the	working	age	population	in	low	and	middle-income	group	lack	the	basic	skills	

required	 to	 get	 quality	 jobs,	 leaving	 them	 unable	 to	 achieve	 their	 full	 productive	 potential.	 The	

consequences	are	devastating	on	a	national	level.	Low	skills	reduce	labour	force	productivity	and	make	

investment	 less	 attractive,	 decreasing	 the	 transfer	 of	 technology	 and	 “know-how”	 from	 advanced	

countries.	Low	skills	also	perpetuate	poverty	and	inequality	because	the	private	sector	can't	�lourish	in	a	

country	that	doesn't	have	a	skilled	workforce	to	sustain	it.	In	the	backdrop	of	above	it	is	sad	to	note	that	

skill	development	efforts	across	the	country	have	been	highly	fragmented	so	far.	Though	India	enjoys	the	
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demographic	 advantage	 of	 having	 the	

youngest	workforce	with	an	average	age	

of	29	years	in	comparison	to	the	advanced	

economies,	 where	 the	 percentage	 of	

skilled	 workforce	 is	 between	 60%	 and	

90%	of	the	total	workforce,	India	records	

a	low	5%	of	workforce	(20-24	years)	with	

formal	 employability	 skills.	 With	 the	

present	education	and	skill	levels	of	those	

already	in	the	labour	force	being	very	low,	

it	would	be	a	major	challenge	for	India	to	

reap	 its	 demographic	 advantage.	 This	

challenge	becomes	more	enormous	as	the	

recent	 studies	 indicate	 that	 employers	

found	that	just	about	25%	of	Indian	job	aspirants	are	'employable'	in	the	organized	sector.	The	informal	

sector	which	comprises	93%	of	the	workforce	has	mostly	no	skilling	mechanism	of	their	own,	as	the	skill	

development	 takes	place	on	 the	 job	at	 its	own	

pace.

So,	the	need	of	the	hour	is	quick	assessment	and	

reorganisation	of	the	skill	training	ecosystem	of	

our	 country,	 the	 promotion	 of	which	 is	 highly	

essential	to	suit	the	needs	of	the	Indian	industry	

as	 well	 as	 to	 ensure	 a	 digni�ied	 life	 of	 the	

population,	 high	 on	 happiness	 count.	 India	 is	

destined	 to	 rise	 to	 the	 pedestal	 of	 human	

resource	 capital	 of	 the	world	 if	 it	 succeeds	 in	

skilling	our	youth	properly	keeping	in	mind	that	

no	 attempt	 should	 be	 made	 to	 turn	 all	

unemployed	 youths,	 most	 of	 whom	 belong	 to	

economically	backward	class,	into	a	stagnating	semiskilled	labour	force,	rather	they	should	have	enough	

opportunities	without	providing	proper	opportunities	for	their	upward	mobility.
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demographic	 advantage	 of	 having	 the	

youngest	workforce	with	an	average	age	

of	29	years	in	comparison	to	the	advanced	

economies,	 where	 the	 percentage	 of	

skilled	 workforce	 is	 between	 60%	 and	

90%	of	the	total	workforce,	India	records	

a	low	5%	of	workforce	(20-24	years)	with	

formal	 employability	 skills.	 With	 the	

present	education	and	skill	levels	of	those	

already	in	the	labour	force	being	very	low,	

it	would	be	a	major	challenge	for	India	to	

reap	 its	 demographic	 advantage.	 This	

challenge	becomes	more	enormous	as	the	

recent	 studies	 indicate	 that	 employers	

found	that	just	about	25%	of	Indian	job	aspirants	are	'employable'	in	the	organized	sector.	The	informal	

sector	which	comprises	93%	of	the	workforce	has	mostly	no	skilling	mechanism	of	their	own,	as	the	skill	

development	 takes	place	on	 the	 job	at	 its	own	

pace.

So,	the	need	of	the	hour	is	quick	assessment	and	

reorganisation	of	the	skill	training	ecosystem	of	

our	 country,	 the	 promotion	 of	which	 is	 highly	

essential	to	suit	the	needs	of	the	Indian	industry	

as	 well	 as	 to	 ensure	 a	 digni�ied	 life	 of	 the	

population,	 high	 on	 happiness	 count.	 India	 is	

destined	 to	 rise	 to	 the	 pedestal	 of	 human	

resource	 capital	 of	 the	world	 if	 it	 succeeds	 in	

skilling	our	youth	properly	keeping	in	mind	that	

no	 attempt	 should	 be	 made	 to	 turn	 all	

unemployed	 youths,	 most	 of	 whom	 belong	 to	

economically	backward	class,	into	a	stagnating	semiskilled	labour	force,	rather	they	should	have	enough	

opportunities	without	providing	proper	opportunities	for	their	upward	mobility.
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SAMRIDDHI POULTRY : 
AN INNOVATIVE LIVELIHOOD OPTION

Small scale commercial layer farming - an approach towards doubling farmers' income, 

livelihood and nutritional security, empowering rural women through development of 

model egg village in Assam

T he	farmer-community	of	the	country	is	lucky	enough	to	have	a	pro-farmer	Government	which	

has	 its	main	 focus	 on	 doubling	 the	 farmers'	 income	 for	 the	 �irst	 time	 since	 independence.	

Government	of	Assam	has	also	been	taking	up	various	projects	and	policies	in	the	same	line	so	

that	the	state	can	step	forward	along	with	the	other	parts	of	the	country.	

There	are	various	�ields	in	agriculture	and	allied	sector	which	can	contribute	to	doubling	farmers'	income;	

egg	production	is	one	of	them	with	immense	potentiality.	Samriddhi	Poultry,	a	small	scale	commercial	

layer	farming,	for	livelihood	and	nutritional	security,	empowering	rural	women	through	development	of	

model	egg	village	in	Assam	may	be	an	approach	to	achieve	the	goal.

Egg	is	the	only	balanced	food	of	animal	origin	next	to	the	cow	milk	which	is	consumed	and	relished	by	

majority	of	the	population	of	the	world.	Egg	is	the	most	nutritious,	unadulterated	and	cheaper	foods	with	

high	digestive	coef�icient	that	can	be	afforded	by	even	the	poorest	of	the	poor.	Egg	have	great	role	in	

�ighting	malnutrition	in	India.

India,	as	on	date,	ranks	3rd	in	the	production	of	eggs	with	an	annual	per	capita	availability	of	68	eggs.	

However,	consumption	of	eggs	is	fully	dependent	on	availability	and	hence,	state	wise	there	is	extreme	

variation	in	consumption.	In	Assam,	per	capita	availability	is	only	16	eggs	per	year	which	is	one	of	the	

lowest	in	the	country.

Due	to	poor	domestic	egg	production,	the	NER	is	dependent	on	the	supply	of	eggs	from	other	states.	Trade	

sources	indicate	that	at	present	the	state	of	Assam	is	meeting	up	the	market	demand	of	eggs	by	importing	

it	from	Andhra	Pradesh	and	West	Bengal.	Nearly	42	(17	truck	loads)	lakh	of	eggs	enters	the	state	every	day	

out	of	which	70%	(30	lakh)	is	consumed	in	Assam	and	the	rest	being	exported	to	other	neighbouring	

states.	Thus,	import	of	such	a	huge	quantity	leads	to	out�low	of	state	money	to	other	states.	The	state	can	

save	it	to	a	great	extent.

PROSPECT OF EGG PRODUCTION IN THE STATE OF ASSAM

« There	is	a	huge	uniform	market	throughout	the	state	(90%	people	are	non	vegetarian).	It	is	the	main	

driving	force	for	any	commercial	activity.	However,	this	market	which	is	currently	being	exploited	by	

actors	from	outside	the	state.

« Manpower	experienced	in	rural	house-holds	poultry	farming	is	available	though	little	training	may	

be	required.
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« Newer	 varieties	 of	 layer	 birds	 are	 more	

productive	and	more	adaptive	to	climate.

« Healthcare	facility	is	easily	available	at	every	

corner	 of	 the	 state.	 Moreover,	 with	 the	

development	of	 telecommunication	 system	

any	problems	can	be	consulted	with	even	the	

most	distant	expert.
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APPROACH THROUGH SMALL SCALE 
COMMERCIAL POULTRY UNITS

Poultry	industry	in	Assam	is	characterized	by	the	coexistence	of	2	systems:	rudimentary	village	poultry	

and	industrial	poultry	at	its	infancy,	both	the	systems	are	facing	scarcity	of	inputs	to	fully	exploit	their	

potential.	The	state	has	the	potentiality	to	compete	with	other	developed	states	if	little	importance	is	

given	by	the	bankers	and	particularly	the	state	Government.	The	importance	of	Government	initiative	has	

recently	been	proved	in	Odissa,	Uttar	Pradesh	and	West	Bengal.	With	proactive	role	of	state	Government	

and	active	participation	of	the	bankers,	West	Bengal	has	targeted	self	suf�iciency	in	egg	production	within	

5	years,	Uttar	Pradesh	has	already	achieved	almost	50%	of	their	requirement.

Samriddhi	 Poultry,	 an	 innovative	 approach	 in	 small	

scale	commercial	layer	units	may	be	the	eye	opener	for	

this	 much	 backward	 area	 of	 poultry	 production.	

Through	it,	there	will	be	increased	egg	production	and	

consumption	 at	 the	 household/rural	 area,	 thereby	

signi�icantly	improving	not	only	the	nutritional	security,	

but	 also	 doubling	 farmers'	 income	 and	 livelihood	

security.	 It	 will	 augment	 psychological	 wellbeing	 of	

family	members	and	elicit	interest	in	the	mind	of	local	

youth,	 budding	 entrepreneurs	 to	 undertake	 layer	

farming	 as	 a	 potential	 employment	 opportunity	 in	

future.	 The	 poultry	 dropping	 can	 also	 be	 utilized	 as	

excellent	fertilizer	in	the	agriculture	farming.	

HOW SAMRIDHI POULTRY WILL WORK?

Samriddhi	Poultry,	consisting	of	100	Samriddhi	units,	for	the	�irst	time	in	entire	NE	region,	targets	to	

develop	model	 egg	 village	 through	 small	 scale	 intensive	 systems	 of	 commercial	 layer	 farming	 using	

proven	 commercial	 variety	 of	 brown	egg	 layer	 chicken.	 Each	 Samriddhi	unit	will	 have	 the	 following	

components:	

« The	farmers	will	be	provided	with	100	ready	to	lay	pullet.

« The	improved	cage	�itted	with	all	necessary	equipments	based	on	recent	welfare	norms.

« Feed	for	9	months	period.
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« A	handbook	on	commercial	layer	farming.

« Hands	on	training.

The	SAMRIDDHI	POULTRY	has	the	following	working	plan-

« Setting	up	of	100	numbers	of	small	scale	layer	farms,	Samriddhi	units,	(Improved	Cage	systems	

considering	welfare	issues)	with	100	laying	birds	capacity	in	each	unit.

« Training	of	Poultry	farmers	on	poultry	management,	feeding	practices,	primary	healthcare	and	bio-

security.	

« Promoting	100	families	for	layer	farming	with	commercial	layer	birds.	

« Setting	up	of	mother	unit	to	supply	ready	to	lay	commercial	pullets	to	small	scale	layer	farmers.

« Providing	100	ready	to	lay	pullet	of	high	yielding	commercial	variety	of	layer	in	each	farm.

« Supply	of	feed	through	own	network	of	feed	mills.	

« Constant	supervision,	monitoring	and	guidance	to	address	the	techno-managerial	and	health	care	

issues.

BENEFITS OF THE FARMERS FROM SAMRIDDHI POULTRY

Samriddhi	Poultry	will	 introduce	BV-380,	a	proven	variety	of	commercial	brown	egg	layer	in	Indian	

climate	which	lay	300	nos	of	eggs	per	year	with	an	average	standard	weight	of	56g	as	compared	to	the	

indigenous	country	chicken	that	lay	hardly	60	eggs	per	year	with	the	average	weight	of	30-35g	at	the	same	

effort.

« A	unit	of	100	birds	will	produce	30,000	eggs	per	year.	Thus	the	whole	cluster	of	100	families	will	

produce	30	lakh	fresh	and	clean	eggs.		

« Each	family	will	be	able	to	earn	minimum	 5000	to	 8000	per	month	(net	pro�it)	as	against	less	than			₹ ₹
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₹1000	per	family	from	egg	sector.	The	income	will	be	

many-fold	higher	than	the	present	income	from	egg	

sector	 thus	 satisfying	 the	 goal	 of	 doubling	 farmers'	

income.

« Increased	per	capita	consumption	of	eggs	among	local	

population-Nutritional	Security.

« Promote	 and	 conditioning	 of	 100	 skill	 injected	

poultry	entrepreneur	in	the	state	directly	and	many	

more	 through	 motivation,	 hands	 on	 training,	

exposure	visit	in	the	project	site.
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CONCLUSION

Samriddhi	 Poultry	 aims	 at	 increasing	

farmers'	 income	 through	 small	 scale	

commercial	 layer	 farming	 by	 ef�icient	

utilization	 of	 family	 labour.	 It	 will	 serve	

multiple	 objectives	 like	 livelihood	 and	

nutritional	 security,	 doubling	 farmers'	

income	 and	 self 	 employment , 	 self-

suf�iciency	 for	 family/cluster/locality	 in	

clean	 and	 fresh	 egg, 	 psychological	

wellbeing	of	the	stakeholders	and	above	all	

elicit	 interest	 in	 the	mind	 of	 local	 youth,	

budding	entrepreneurs	to	undertake	layer	

farming	 as	 a	 potential	 employment	

opportunity	in	future.

Samriddhi	units,	the	commercial	layer	farm	

under	scienti�ic	management	condition	will	be	the	�irst	of	its	kind	in	the	state	for	other	NE	states	to	follow.

The	 success	 of	 this	 particular	 programme	 should	 encourage	 non	 adapted	member	 to	 resort	 to	 egg	

production,	thus	enhancing	egg	production	number	beyond	requirement	of	our	state	which	could	be	used	

to	meet	the	requirement	of	other	NE	states.	It	will	not	only	help	in	checking	of	fund	drain	out	from	state	

exchequer	but	also	help	in	earning	revenues	for	the	state.

Samriddhi Poultry may be adopted in a larger scale under Government flagship programme to 
answer the long-cherished dream of Assam for self–sufficiency in egg production.

Dr. Mihir Sarma is a Jr. Scientist, Poultry Science, LRS, Assam Agricultural 

University, Mondira and Dr. Mridul Kumar Borah, is a Poultry Consultant, 

Guwahati. Phone: +91 9435087901
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Guwahati. Phone: +91 9435087901

THE	AUTHOR

Livelihood	and	Skill	Development

Rearing	of	Chara	Chemballi	duck	is	another	option	to	improve	
livelihood	in	rural	Assam



74
Young	Minds

Thought	Process	:	Points	to	Ponder

The	Joy	of	learning

YOUNG MINDS

Believe you can and 

you are halfway there“ -	Theodore	Roosevelt



74
Young	Minds

Thought	Process	:	Points	to	Ponder

The	Joy	of	learning

YOUNG MINDS

Believe you can and 

you are halfway there“ -	Theodore	Roosevelt



75

Debabrata	Acharya	&	Debanjan	Mitra	

THE SHIFT TO DIGITAL EDUCATION

Thought	Process	:	Points	to	Ponder

D uring	the	ancient	era,	India	had	the	Gurukul	System	of	Education,	in	which,	anyone	who	wished	

to	study,	went	to	a	teacher	(a	Guru)	and	requested	to	be	taught.	This	could	be	marked	as	the	�irst	

ever	procedure	of	imparting	knowledge.	A	major	change	was	brought	later,	during	the	1830s,	

when	Lord	Thomas	Babington	Macaulay	introduced	the	schooling	system	in	India.	While	largely	the	same,	

this	form	of	education	system	has	been	followed	on	since	then	with	changes	to	it	as	and	when	deemed	

necessary	and	appropriate.	It	is	now	time	for	another	change	in	this	modern	schooling	system	and	the	we	

have	identi�ied	it.

With	the	advent	of	online	education	and	digital	“everything”,	it	is	high	time	we	get	accustomed	to	how	the	

digital	world	works,	since	in	the	very	near	future,	we	are	going	to	hit	everything	digital	and	the	Digital	

India	initiative	is	an	approach	by	us	towards	this	goal.	This	is	a	welcome	change.	As	every	aspect	of	our	

daily	 lives,	starting	 from	buying	groceries	to	paying	bills	have	de�lected	towards	the	 intuitively	user-

friendly,	cloud-based	and	seamless	digital	era,	we	believe	that	the	world	of	education	should	now	get	

prepared	for	this	shift.	It	is	the	next	generation	of	schools,	colleges,	universities	and	any	other	educational	

institutes	that	should	empower	today's	students.	With	countries	like	USA,	Canada,	Australia	and	many	

others	already	in	the	process	of	adopting	this	shift,	India	is	also	now	ready	to	play	in	this	league.

With	the	help	of	the	massive	open	technology	called	the	Internet,	we	envision	a	digital	platform	curated	

for	 educational	 needs.	 This	 next-generation	 software/hardware	 platform	 intends	 to	 bring	 about	 the	

digital	wave	in	the	�ield	of	education.	The	platform	must	be	developed	such	that	smart-classes	shall	be	

enabled	to	not	only	a	certain	section	of	the	schools	but	covering	all	the	schools	starting	from	the	lowest	

denominators	like	basic	primary	schools	to	the	higher	end	schools	as	well,	all	of	which	can	be	centrally	

monitored	through	the	platform	if	and	when	necessary.	To	be	clear,	this	is	not	a	complete	replacement	of	

the	present	education	system,	but	rather	an	initiative	that	compliments	the	already	existing	educational	

infrastructure	to	further	boost	its	overall	performance	metrics.	This	is	not	a	reinstatement,	but	rather	an	

excess	of	helpful	tools,	procedures	and	analytics	that	shall	aid	in	a	better	education	all	over.	It	is	without	a	

doubt,	a	fact,	that	every	system	has	its	own	problem,	and	with	this	platform,	we	tend	to	solve	many	of	the	

existing	problems	in	the	�ield	of	education	by	empowering	the	students,	teachers	and	the	administrators	

with	a	collection	of	online	tools	that	work	together	to	let	them	collaborate	with	each	other	at	a	much	

deeper	and	intricate	level.	And	with	all	the	user-data	collected	during	the	process,	we	can	harness	its	

power	to	�igure	out	analytical	trends	and	statistics	that	may	help	an	individual	student	or	an	organisation	

to	grow	and	improve.

Integrated	with	this	platform,	we	can	offer	a	suite	of	productivity	tools	such	as	an	(a)	online	knowledge	

repository	system	to	store	and	preserve	a	digital	copy	of	all	academic	articles	and	materials	and	an	(b)	

online	examination	system	that	prepares	the	students	for	various	other	entrance	examinations	that	are	

already	online-only	like	AIEEE,	WB-JEE,	GATE	etc.	We	can	also	incorporate	(c)	business	analytics	which	

shall	let	us,	with	the	help	of	powerful	machine	learning,	recognise	various	information	patterns	for	the	

institute	to	monitor.	This	should	give	deeper	 insights	 into	 focus	points	such	as	student	performance,	

Young	Minds

yearly	�inancial	trends,	productivity	of	 faculties,	course	popularity	among	many	others.	A	(d)	�inance	

transaction	system	shall	also	be	present	that	shall	help	students	and	parents	to	pay	fees	from	the	ease	of	

their	mobile	phones	and	for	institutes	to	manage	their	payrolls	from	a	single	screen/kiosk.	A	(e)	content	

management	system	shall	help	store	and	manage	effortlessly,	video	lectures,	class	notes,	assignments,	

class	 routines,	 schedules,	 examination	 routines	 and	 library	 artifacts	 and	 �inally,	 a	 (f)	 management	

information	system	shall	help	provide	regular	reports	of	operations	that	shall	help	an	institute	or	an	

organisation	to	view,	inspect	and	grow	every	aspect	of	their	business.
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This	educational	platform	should	be	an	uni�ied	solution	that	shall	be	safe,	secure	and	helps	unify	students	

and	faculties	outside	the	institute.	Be	it	students	or	parents	or	teachers,	we	are	all	quite	familiar	with	

electronic	 gadgets	 like	mobile	 phones	 and	 computers	 and	how	 the	 internet	works.	One	 of	 the	most	

important	aspect	of	this	approach	is	that	we	shall	be	able	to	equally	help	the	schools	even	at	the	basic	

grassroot	 level.	 To	 do	 so,	 the	 platform	needs	 to	 be	 less	 complicated,	more	 user-friendly,	 not	 always	

internet	 dependent,	 affordable,	 highly	 robust	 and	 have	 a	 smaller	 barrier	 of	 entry	 for	 anyone	 as	 an	

individual	or	an	organisation.	We	have	understood	how	the	internet	technology	has	become	an	integral	

part	of	us	and	we	intend	to	harness	its	power	to	build	something	useful	and	revolutionary.
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yearly	�inancial	trends,	productivity	of	 faculties,	course	popularity	among	many	others.	A	(d)	�inance	

transaction	system	shall	also	be	present	that	shall	help	students	and	parents	to	pay	fees	from	the	ease	of	

their	mobile	phones	and	for	institutes	to	manage	their	payrolls	from	a	single	screen/kiosk.	A	(e)	content	

management	system	shall	help	store	and	manage	effortlessly,	video	lectures,	class	notes,	assignments,	

class	 routines,	 schedules,	 examination	 routines	 and	 library	 artifacts	 and	 �inally,	 a	 (f)	 management	

information	system	shall	help	provide	regular	reports	of	operations	that	shall	help	an	institute	or	an	

organisation	to	view,	inspect	and	grow	every	aspect	of	their	business.
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PANIPURI VENDING MACHINE

Thought	Process	:	Points	to	Ponder

E very	now	and	then,	on	visiting	the	market	place	or	food	stalls	we	crave	for	one	of	the	India's	all	

time	favourite	street	cum	spicy	delicious	food	Panipuri	from	the	Panipuri	vendors,	more	so	when	

we	set	our	eyes	on	them.	Little	do	we	give	importance	to	the	hygiene	of	the	place	or	the	conditions	

under	which	the	delicacies	are	prepared	in	the	roadside	stalls.	In	today's	era,	when	most	of	us	are	so	

positively	focused	on	maintaining	our	health	and	�itness,	such	insanitary	food	habits	can	be	detrimental	to	

our	lifestyle	and	hence	is	not	wanted	by	many.	To	overcome	such	a	signi�icant	and	yet	unattended	issue,	

three	 B.Tech	 students	 from	 the	 Dept.	 of	 Mechanical	 Engineering,	 Tezpur	 University	 proposed	 an	

ingenious	solution.	After	months	of	hard	work	and	dedication	myself	Saurav	J.	Sarma,	Abhijit	Nath	and	

Chandeep	S.	Gogoi	developed	a	potato	masher	with	an	integrated	system	of	peeling	unit	in	it,	which	can	be	

easily	attached	to	a	fun	innovative	vending	machine	for	the	preparation	of	Panipuri.	

The	project	was	carried	out	under	the	supervision	of	Dr.	Polash	Pratim	Dutta.	In	this	regard,	a	patent	is	also	

�iled	in	the	Indian	Patent	Of�ice.	Our	journey	kick	started	after	an	inspirational	session	from	Mr.	Abhishek	

Gaurav,	an	M.Tech	student	from	the	Dept.	of	Food	Engineering	and	Technology,	Tezpur	University.	It	is	

then	that	Abhijit	and	I	decided	to	fabricate	our	idea	into	a	full	�ledged	working	model.	Inspite	of	jobs	being	

offered	during	 campus	placements	 in	 the	 �inal	year	of	our	B.Tech,	we	unanimously	decided	 to	 carry	

forward	 the	 project,	 as	 it	 was	 very	 close	 to	 our	 heart.	 In	 the	 present	 moment,	 we	 are	 trying	 to	

commercialize	the	developed	product,	which	will	not	only	reduce	the	work	load	of	the	Panipuri	vendors	

but	also	provide	in	a	short	span	of	time	hygienic	Panipuri	platter	to	the	health	and	cleanliness	enthusiast.
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SHOOTING FOR THE FIVE RINGS

Thought	Process	:	Points	to	Ponder

T here	are	moments	when	time	seems	to	stall.	Not	an	unpleasant	scenario	when	one	experiences	

euphoric	moments	of	ecstasy,	but	de�initely	a	strict	no	when	someone	is	standing	on	a	razor's	

edge.	Well,	if	not	literally	a	razor's	edge,	still,	putting	yourself	in	the	�iring	line	with	your	palm	

sweating,	heart	racing	and	blood	pressure	pounding	at	an	unprecedented	rate,	is	de�initely	on	the	other	

side	of	pleasantness.	Yet,	you	are	required	to	shut	everything	out	and	keep	focussing	on	those	intricate	

things,	essential	for	the	job	at	hand.	Worst	part	is,	you	keep	experiencing	the	same	over	and	over	again	for	

exactly	sixty	times	or	seventy-�ive	minutes,	till	your	match	lasts.	That's	all	in	shooting.	Isn't	that	supposed	

to	be	simple?

For	a	lesser	mortal	like	me,	life	is	so	

dif�icult	during	those	sixty	shots	or	

seventy-�ive	minutes	but	I	choose	to	

be	there	for	the	sake	of	passion	or	

my	state	 i.e.	Assam.	Even	though	I	

�inished	6th	in	ranking,	as	the	adage	

goes,	“all	 is	well	that	ends	well”,	 	 I	

took	 solace	 over	 the	 fact	 that	 we	

bagged	 the	 Team	 Gold	 in	 the	 10	

Meter	 Air	 Pistol	 event	 besides	 an	

individual	gold	bagged	by	our	pistol	

prodigy,	 Ambarish	 Bharadwaj	 of	

Digboi,	Assam	in	the	just	concluded	

North	East	Olympic	Games	2018	at	

Imphal,	Manipur	from	24th	to	29th	

October	2018.	Beating	Manipur	 in	

its	own	backyard	and	bagging	seven	

out	of	eight	gold	medals	in	shooting	is	nothing	short	of	splendid.	For	the	record,	out	of	total	twenty-eight	

gold	medals	bagged	by	Assam	in	twelve	different	disciplines,	shooting	alone	bagged	seven	golds	(one	

team	medal	is	counted	here	as	one	medal	and	not	three).	

10	Meter	Air	Pistol	or	Ri�le	happens	to	be	the	most	basic	of	shooting	besides	being	Olympic	events.	For	

those	wanting	to	relate	still,	we	have	Hriday	Hazarika	from	Lakhimpur,	Assam	who	is	currently	a	Junior	

World	Champion	in	the	10	Meter	Air	Ri�le,	at	an	age	when	most	of	us	were	concerned	with	improving	our	

handwriting	prior	to	High	School	Leaving	Exam.	While	there	are	several	international	shooters	belonging	

to	different	states	or	services,	shooting	in	Assam	is	still	in	it's	nascent	stage	and	the	full	potential	of	talents	

are	yet	to	be	exploited.	The	best	part	of	shooting	being	that	it	is	not	age	dependent	or	there	is	no	'sweet	

spot'	with	respect	to	age	i.e.	an	age	the	athlete	can	perform	at	his	optimal	level.	Besides,	shooting	is	one	

event	which	bags	the	maximum	number	of	medals	in	international	events	like	Asian	or	Commonwealth	

games.	Needless	to	say,	the	only	individual	gold	(Abhinav	Bindra)	in	Olympics	is	also	from	shooting.

Young	Minds

The	present	dispensation	of	the	government	

both	at	the	Union	and	States	has	been	very	

positive	with	respect	to	sports	and	this	has	

been	 re�lected	 in	 the	 achievements	 of	

sportspersons	 in	 the	 various	 national	 and	

international	 events	 besides	 a	 slew	 of	

schemes	 promoting	 sports.	 However,	

identi�ication	of	such	talents	in	its	formative	

years	 in	 every	 nook	 and	 corner	 of	 the	

country	 is	 all	 the	 more	 important	 as	

nurturing	them	during	developmental	stage	

will	 help	 bring	more	 talents	 compete	 at	 the	 international	

level.	 Just	 like	 some	 Central	 government's	 department's	

policy	 of	 recruiting	 sportspersons	 is	 prevalent	 in	 Postal	

services,	Railways,	BSNL,	AG,	Oil	sector,	etc.	job	creation	and	

assurance	 of	 the	 same	 is	 much	 needed	 for	 �inancial	

sustenance	of	sportspersons	in	the	state	of	Assam.	A	leaf	may	

be	drawn	from	the	state	of	Haryana	which	is	best	known	for	

many	 innovative	 schemes	 being	 implemented	 for	 the	

promotion	of	sports.	

At	the	household	level	too,	we	as	individuals	or	family	head	

should	 inculcate	 in	 our	 next	 generation,	 the	 need	 for	 a	

competitive	 temperament	 in	 sports	 in	 order	 to	 sustain	 a	

healthy	way	of	 life.	At	 the	personal	 level,	 representing	 the	

state	in	shooting	at	the	moment	and	someday	for	the	country,	

is	something	I	hold	close	to	my	heart.	No	dream	is	too	small	

and	 no	 dreamer	 too	 big	 (adoption	 in	 'Turbo'	 movie)	 and	

competing	in	shooting	for	a	gold	at	the	highest	level	i.e.	the	

�ive	rings	extravaganza	is	certainly	worth	dreaming.

Shri	Priyanku	Jyoti	Sharma	is	an	ACS	(election)	of�icer	presently	posted	at
Diphu,	Karbi	Anglong.	He	has	won	several	medals	at	the	state	and	zonal	levels.	
Phone:	+91	9401499653
e-mail:	pvsde�ined@gmail.com
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The	1st	North	East	Olympic	Games	2018	at	Imphal,	Manipur,	has	been	conceived	with	the	sole	aim	

of	identifying	and	nurturing	talents	of	the	North	Eastern	region	including	Sikkim.	The	Games'	

participants	 were	 selected	 on	 the	 basis	 of	 state	 level	 as	 well	 as	 national	 level	 performance	

depending	upon	 the	criteria	of	different	sporting	discipline	which	were	12	 in	number	 in	 this	

edition	of	Games.	Also,	selection	of	participants	were	also	carried	out	by	organising	respective	

trials	 by	 the	 different	 state	 sporting	 associations.	 The	 Games	 saw	 a	 strong	 contingent	 of	

approximately	2000	participants	from	the	North	Eastern	region.	The	next	edition	of	the	games	is	

to	be	held	at	Arunachal	Pradesh	in	2019.
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T here	are	moments	when	time	seems	to	stall.	Not	an	unpleasant	scenario	when	one	experiences	

euphoric	moments	of	ecstasy,	but	de�initely	a	strict	no	when	someone	is	standing	on	a	razor's	
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side	of	pleasantness.	Yet,	you	are	required	to	shut	everything	out	and	keep	focussing	on	those	intricate	
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my	state	 i.e.	Assam.	Even	though	I	
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goes,	“all	 is	well	that	ends	well”,	 	 I	

took	 solace	 over	 the	 fact	 that	 we	
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Meter	 Air	 Pistol	 event	 besides	 an	
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October	2018.	Beating	Manipur	 in	

its	own	backyard	and	bagging	seven	
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GOLDEN RATIO AND ITS IRRATIONALITY,  
A VISUALIZATION PROOF

M ost	of	us	do	not	enjoy	reading	articles	on	mathematics	or	any	topic	dealing	with	numerical	

and	the	like.	However,	some	interesting	facts	about	mathematics	might	draw	some	interest	of	

our	readers	to	this	apparently	dull	subject	though.

In	mathematics,	two	quantities	a	and	b	(a	>	b)	are	said	to	be	in	the	GOLDEN	RATIO	(GR)	if	the	ratio	of	the	

sum	of	the	quantities	(a	+	b)	to	the	larger	quantity	a	is	equal	to	the	ratio	of	the	larger	quantity	a	to	the	

smaller	one	b.	Expressed	algebraically	we	have

¢

a

a

ba
GR =

+
º

Figure	1

This	 ratio	 has	 fascinated	 mathematicians	 and	 non-

mathematicians	to	a	large	extent	for	centuries.	It	can	also	be	

de�ined	as	the	ratio	of	the	side	lengths	of	a	rectangle	with	the	

following	property:	“If	one	cuts	off	a	square	from	it	then	the	

resulting	rotated	rectangle	is	of	exactly	the	same	shape	as	the	

original	one”.	Such	a	rectangle	is	shown	in	�igure	1.	Rectangles	

with	 such	 a	 ratio	 of	 length	 and	 breadth	 may	 be	 called	 a	

GOLDEN	RECTANGLE.

The	�irst	question	that	a	student	of	mathematics	will	ask	here	

is	that,	“Why	such	a	rectangle	should	exist?”	Let	us	try	to	give	a	

visualization	proof	of	the	existence.

Consider	a	rectangle	show	 in	 �igure	2(i),	a	dashed	 line	has	

been	used	to	indicate	that	it	is	growing	out	of	a	square.	The	

small	rectangle	growing	out	of	the	side	of	the	square	is	indeed	

Figure	2

a

a b

a+b

(I)

(II)

(III)

Young	Minds

very	thin.	If	the	square	is	cut	off	(along	the	dashed	line)	the	resulting	small	rectangle	is	not	similar	(same	

shape)	as	that	of	the	original	one.	If	we	allow	the	small	rectangle	to	grow	until	it	becomes	a	square	itself	as	

shown	in	�igure	2(ii)	then	at	the	�inal	point	the	larger	rectangle	will	become	twice	as	long	as	it	is	wide.	

Thus,	 at	 �irst	 the	 smaller	 rectangle	 was	 much	 thinner	 than	 the	 larger	 one,	 and	 now	 it	 is	 fatter.	 So	

somewhere	in	between	there	must	be	a	point	where	the	two	rectangles	have	the	same	shape,	see	�igure	

2(iii).	That	is	the	golden	rectangle.

Let	us	now	consider	a	golden	rectangle	with	side	of	length	x	and	breadth	1.	Now	let	us	cut	off	a	square	from	

it	leaving	a	smaller	rectangle	which	by	de�inition	is	again	a	golden	rectangle.	

Thus																																																																																	 (Neglecting	the	unphysical	negative	length).	This	gives	us	

a	measure	of	golden	ratio.

Another	 very	 interesting	 question	 about	 golden	 rectangle	 is:	 “What	will	 happen	 if	we	 go	 on	 cutting	

squares	from	a	golden	rectangle?”	Here	it	is	important	to	remember	that	from	de�inition	it	is	clear	that	if	

we	cut	a	square	from	a	golden	rectangle	we	are	left	with	a	rectangle	of	the	same	shape	i.e.	a	similar	(off	

course	smaller)	rectangle,	Figure	1.	Hence	the	new	smaller	rectangle	is	also	a	golden	rectangle.	Now	if	we	

repeat	the	above	process	of	cutting	off	squares	then	a	sequence	of	smaller	and	smaller	golden	rectangles	is	

created.	Clearly	the	process	will	never	end	as	shown	below	in	�igure	3.
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Figure	3.

Finally	we	show	by	visualization	technique	that	the	golden	ratio	 	is	irrational	by	the	method	of	GR	=	x

contradiction.	 If	possible	 let	 =	p/q	where	 	and	 	are	whole	numbers	 i.e.	golden	ration	is	a	rational	x p q

number.	Then	such	a	golden	rectangle	will	have	unit	length	and	unit	breadth	as	shown	in	Figure	4.	Now	let	

us	carry	out	the	process	of	cutting	squares	from	such	a	rectangle.	In	the	�irst	step	we	remove	a	 square	q	x	q	

and	end	up	with	a	 (p	-	q)	rectangle.	We	can	then	remove	a	further	square,	this	time	 and	so	q	x	 (p	-	q)	x	(p-q)	

on.	Can	the	process	continue	forever	like	the	previous	case?	Certainly	not	as	each	time	we	cut	off	a	square	

we	remove	a	whole	number	of	little	squares	and	are	ultimately	left	with	a	single	little	square.	But	the	single	

square	cannot	be	similar	to	the	golden	rectangle.	It	follows	that	the	ratio	 cannot	be	the	golden	ratio.	p/q	

Hence	the	golden	ratio	is	irrational.
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Figure	4.

Reference:	
Mathematics	a	very	short	introduction,	Timothy	Gowers,	Oxford	University	Press,	2002.

Dr.	Shuvam	Sen	is	an	Associate	Professor	,	Department	of	Mathematical	Sciences,	

Tezpur	University,	Tezpur-784028,	Assam,	India.	Phone:	+91	9706195342
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The	golden	ratio	(symbol	is	the	Greek	letter	"phi")

is	a	special	number	approximately	equal	to	1.618
It	appears	many	times	in	geometry,	art,	architecture	and	other	areas.

Many	buildings	and	artworks	have	the	Golden	Ratio	in	

them,	 such	as	 the	Parthenon	 in	Greece,	 but	 it	 is	not	

really	known	if	it	was	designed	that	way.	Some	artists	

and	architects	believe	the	Golden	Ratio	makes	the	most	

pleasing	and	beautiful	shape.

TEA INDUSTRY

Come, let us have some tea 

and continue to talk about happy things“ -	Chalm	Potok
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ASSAM TEA INDUSTRY – 
ISSUES, CHALLENGES AND WAY FORWARD

TEA INDUSTRY OF ASSAM

Before	we	discuss	 the	 issues	 relating	 to	Tea	 Industry	 of	Assam,	we	may	 take	 into	 consideration	 the	

following	important	points	so	that	an	effective	roadmap	may	be	prepared	by	the	experts.

« Tea	production	in	India	in	the	year	2017-18	=	1,325.05	million	kgs	(Source	:	Tea	Board)

« Tea	production	in	Assam	in	the	year	2017-18	=	676.31	million	kgs	(Source	:	Tea	Board)	

« Assam	produces	51%	of	country's	tea	(in	2017-18;	Source	:	Tea	Board)

« North-East	produces	52.7%	of	country's	tea	(in	2017-18;	Source	:	Tea	Board)	

« There	are	three	segments	in	tea	industry	–	

« Composite	tea	estates/Organised	sector,	

« Bought	tea	leaf	factories	(tea	processing	units	but	do	not	have	its	own	planation),	

« Small	Tea	Growers	(land	holding	up	to	10.12	hectares	is	de�ined	as	Small	Tea	Grower).

« In	Assam,	there	are	more	than	one	lakh	�ifty	thousand	small	tea	growers.

« In	Assam,	42%	of	State's	tea	production	is	from	the	green	leaf	produced	by	the	small	tea	growers.

« The	agreements	signed	by	India	and	Bangladesh	on	25th	Oct	2018	for	enhancing	inland	and	coastal	

waterways	connectivity	can	be	a	big	boost	to	export	of	tea	from	NE	region.

« GENERIC	PROMOTION	of	tea	in	the	domestic	market	will	increase	consumption	of	tea	in	India.	If	this	

issue	is	addressed	then	75%	of	the	issues	plaguing	the	tea	industry	will	get	resolved	–	be	it	low	

wages	to	workers	or	low	prices	of	green	leaf	to	small	tea	growers	or	survival	of	the	tea	industry.

« A	report	on	“Domestic	Consumption	of	Tea	in	India”	is	available	with	the	Tea	Board	–	study	done	by	

Deloitte.		

Tea	Statistics	of	Assam

(Source	:	Tea	Board)

General	Pro�ile	of	Tea	Plantations	in	Assam	under	organised	sector

Sl	No State No	of	owners No	of	Tea	Gardens Grant	area	in	Hectares Tea	Area	in	Hectares

1 Assam 525 767 410015.89 232670.80

Tea	Industry

Number	of	Tea	Gardens	according	to	ownership

Sl	No State Pvt	Ltd	Co Prop Partnership Public	Sector Co-op Total

1 Assam 408 253 82 24 0 767
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Number	of	Tea	Processing	Units	as	per	Form-E

State No	of	Estate	Factories No	of	Bought	Leaf	Factories Total	No	of	Factories

Assam 473 245 718

Revenue	District-wise	Tea	Production	During	2017-18

State Revenue	District
Quantity	in	Million	Kgs

*Organised	Sector **Small	Growers Total

ASSAM

Baska 3.08 0.28 3.36

Bongaigaon 0.79 0.83 1.62

Cachar 27.61 1.67 29.28

Chirang 0.00 0.00 0.00

Darrang 2.33 0.43 2.76

Dhubri 2.65 0.00 2.65

Dibrugarh 66.83 54.72 121.55

Goalpara 0.38 0.69 1.07

Golaghat 29.79 33.63 63.42

Hailakandi 10.80 0.44 11.24

Jorhat 29.17 23.50 52.67

Kamrup 0.75 0.63 1.38

Karbi-Anglong 0.91 3.68 4.59

Karimganj 6.69 0.22 6.91

Kokrajhar 3.85 0.27 4.12

Lakhimpur 10.24 2.17 12.41

Morigaon 0.64 0.26 0.90

Nagaon 10.83 1.33 12.16

Sivasagar 37.93 34.68 72.61

Sonitpur 58.18 26.10 84.28

Tinsukia 63.69 88.28 151.97

Udalguri 23.93 11.43 35.36

Total 391.07 285.24 676.31

Tea	Industry
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The	issues	and	challenges	of	Assam	tea	industry	are	:	

« Low	farm	gate	price	realisation

« Rising	input	costs	vs	Stagnant	prices

« Mismatch	between	demand	&	supply	–	oversupply	situation

« Plateaued	Exports	–	Mismatch	product	mix

« Low	per	capita	consumption	of	tea	in	domestic	market

« Emergence	of	Dual	Economic	Structure	–	Organised	vs	Unorganised	Sector	

« Low	realisation	of	price	by	small	tea	growers	for	their	green	leaf

« Deterioration	in	overall	quality	of	tea	(Green	leaf	quality	vis-a-vis	Made	tea	quality)

« Strict	implementation	of	Plant	Protection	Code	(PPC)

« Low	land	productivity

« Low	labour	productivity

« Shortage	of	workers

« Absenteeism	of	workers	

« Wages	to	workers

« Plantation	Labour	Act,	1951

« Climate	change

« Auction	Reforms

« GI	for	Assam	CTC	tea

WAY FORWARD

1.	 	(Agency	:	Ministry	of	Commerce	&	Industry,	Govt.	of	To	increase	the	MEIS	Reward	Rate	to	11%

India)	-	THIS	WILL	BOOST	TEA	EXPORTS

[Merchandise	Exports	from	India	Scheme	(MEIS)	is	one	of	the	two	schemes	introduced	in	Foreign	Trade	

Policy	of	India	(FTP	:	2015-20).	Presently	the	incentives	and	rewards	for	Merchandise	Exporters	:	2	to	5%]

2.	 	(Agency	:	Ministry	of	To	enhance	the	incentive	for	orthodox	teas	from	₹3/-	to	₹20/-	per	kg.

Commerce	&	Industry,	Govt.	of	India)	

[	This	will	help	 in	better	product	mix	 (Increase	 in	production	of	orthodox	&	green	 tea)	and	

thereby	help	in	boosting	exports	as	well	as	increase	of	price	of	CTC	Teas	at	the	farm	gate	level.]

Tea	Industry

3.	 Exports

Inspite	of	highest	ever	export	of	Tea	from	India	in	the	�inancial	year	2017-18,	is	256.57	million	kgs	the	

price	at	the	farm	gate	level	has	not	increased.	This	being	a	very	alarming	scenario	the	export	target	should	

be	at	least	300	million	Kgs	so	that	there	is	an	impact	in	the	price	of	Tea	at	the	farm	gate	level.	The	earlier	

record	 for	 the	highest	quantity	of	 tea	 exports	was	during	 the	 �inancial	 year	1976-77	when	 the	 total	

quantity	exported	was	242.42	million	Kgs.

4.	 	 (Agency	 :	 Ministry	 of	To	 provide	 funds	 for	 Generic	 Promotion	 of	 tea	 in	 domestic	 market

Commerce	&	Industry,	Govt.	of	India)	

[	This	will	help	in	increase	pf	per	capita	consumption	of	tea	in	domestic	market.	Unlike	Kenya	and	

Srulanka,	India	has	a	huge	domestic	market.	With	little	effort		by	way	of	generic	promotion.	If	per	

capita	consumption	goes	up	from	780	gms	to	850	gm	then	it	will	greatly	help	in	survival	of	tea	

industry]

5.	 	(Agency	:	Ministry	of	Labour	&	Employment,	Govt.	of	India)To	Scrap	Plantation	Labour	Act,	1951
	
[Scrapping	of	this	archaic	Act	should	be	completed	by	2022.	This	will	help	in	�ixing	Minimum	Wages	for	tea	

plantation	workers.	It	will	bene�it	the	workers	as	well	as	management.	Also,	wages	will	be	equal	across	the	

industry	–	small	or	big	and	image	of	tea	industry	will	improve]

6.	 	which	should	be	linked	with	quality	To	�ix	a	minimum	price	for	Green	Leaf	of	Small	Tea	Growers

of	green	leaf	and	paying	of	minimum	wage	to	workers	(Agency	:	Ministry	of	Commerce	&	Industry,	Govt.	of	

India	and	Ministry	of	Agriculture	&	Farmers'	Welfare,	Govt	of	India).

[This	can	also	be	done	by	bringing	Small	Tea	Growers	(STGs)	under	the	ambit	of	Govt	of	India's	�lagship	

program	of	“Doubling	of	Farmers	by	2022”	Income	by	2022”]

7.	 Renewable	Energy	-	Solar	power	plants	in	tea	plantations:

« All	tea	estates	in	Assam	have	wasteland,	not	suitable	for	Agricultural	Activity.	

« Fallow	land	can	be	gainfully	utilized	to	install	Solar	Photo	Voltic	Panels	and	generate	solar	power.

« One	Mega	Watt	of	Solar	Power	can	be	generated	from	four	Acres	of	land.

« The	land	use	policy	allows	diversi�ication	of	Five	Hectares	of	grant	area	for	diversi�ication/non	tea	

operations,	like	Horticulture/	Tourism/	Fisheries/Dairy	etc.

« An	average	tea	estate	produces	one	million	kgs	of	tea	annually.	

« One	Megawatt	solar	power	produces	one	and	half	million	Kwh.

« The	entire	energy	required	by	tea	estates	can	be	supplemented	by	solar.

« APDCL	 authorities,	 tea	 estate	 managements	 and	 funding	 (Operating	 agency)	 can	 enter	 into	

Agreements	for	power	purchase/evacuation.

« Solar	power	generation	cost	is	much	lesser	than	current	rate	of	APDCL	and	self	generated	units	

through	Diesel	Generators.	
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« A	substantial	reduction	in	energy	cost	by	solar	power	will	translate	into	immediate	�inancial	relief	to	

the	tea	industry,	which	is	reeling	under	�inancial	stress.

« The	estate	can	save	₹4.50	a	kg	in	terms	of	energy	costs.

« Installation/Generation	 of	 solar	 power	 will	 help	 the	 Nation	 achieve	 its	 commitment	 towards	

Renewable	Energy	targets.

« In	phases	workers'	quarters,	roof	tops	and	tea	factory	roof	tops	can	also	be	installed	with	solar	

panels.

8.	 Interventions	required	from	the	Govt	of	Assam

« To	enable	a	seamless	�low	of	Govt's	welfare	schemes	to	estate	population.	

« To	allow	�lexibility	in	land	laws	for	diversi�ied	economic	activities	on	a	larger	scale.	Presently	only	

5%	of	land	area	is	allowed	to	be	used	for	activities	other	than	tea.

Green	Leaf	Cess	:	« Cess	on	green	tea	leaves	is	only	applicable	in	the	State	of	Assam.	As	per	Tea	Board	

statistics,	40%	of	green	tea	leaves	is	produced	by	Small	Tea	Growers	(STGs).	There	is	no	cess	for	STGs	

and	therefore	cess	is	applicable	only	on	rest	60%	at	the	rate	of	40	paisa	per	kg	of	green	leaf.	We	

hereby	request	your	good	of�ice	to	take	up	the	matter	with	concerned	department	for	withdrawal	of	

green	leaf	cess.

Agricultural	Income	Tax	:	« Agricultural	Income	Tax	on	tea	is	not	applicable	in	any	tea	growing	state.	

In	Assam,	Agricultural	Income	Tax	is	applicable	only	on	tea.	Therefore,	we	request	that	Agricultural	

Income	Tax	should	be	abolished.

Pollution	Control	Board,	Assam	:« 	In	pursuant	of	Central	Pollution	Control	Board's	harmonization	

of	the	classi�ication	of	Industrial	sectors	under	Red/Orange/Green/White	categories,	the	Pollution	

Control	Board	Assam	(PCBA)	vide	a	noti�ication	no.	WB/G-1284/16-17/235	dated	31st	May	2017	

has	categorised	Tea	Processing	(with	Boiler)	under	GREEN	CATEGORY.	

	 Industries	under	Green	Category	are	eligible	for	concessions	in	consent	fee,	period	of	consent	and			

	 have	 relaxed	 norms	 on	 inspection.	 However,	 tea	 processing	 units	 have	 not	 yet	 received	 any			

	 relaxation	of	fee	and	period	of	consent.	We	therefore	request	your	good	of�ice	to	kindly	persuade	

	 upon	the	PCBA	to	pass	on	the	bene�its	of	Green	category	industry	to	the	tea	industry.

GI	for	Assam	CTC	Tea	:	« Need	to	analyse	whether	 it	will	be	advantageous	or	not	 for	Assam	tea	

industry.

Tea	Industry
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ASSAM TEA INDUSTRY:
CHALLENGES IN THE WAKE OF 

CLIMATE CHANGE

W
e	are	already	aware	that	the	advent	of	climate	change	has	adversely	impacted	production	of	

agriculture	 in	general	and	tea	 in	particular	 in	Assam.	The	 increasing	 trend	 in	maximum	

temperature	and	decreasing	trend	in	rainfall	has	made	the	tea	estates	highly	vulnerable	to	

the	vagaries	of	nature.	The	Report	of	TRA	in	FAO	IGG	con�irms	reduction	of	rainfall	by	220	mm	and	rise	in	

temperature	by	1.3	degrees	Celsius	on	an	average	in	Upper	Assam	in	the	last	30	years.	The	scarcity	of	

rainfall	has	exposed	the	tea	plants	to	various	pest	attacks	which	have	adversely	impacted	the	growth,	yield	

ad	quality	of	tea.	

Studies	conducted	to	analyses	the	future	suitability	of	tea	cultivation	in	Assam	reveal	drastic	reduction	in	

suitability	of	tea	cultivation	due	to	the	change	in	climatic	patterns.

Tea	Industry



Shri	Bidyananda	Barkakoty	is	a	former	Vice-Chairman	of	Tea	Board	of	India.	He	

is	presently	Adviser	of	North	Eastern	Tea	Association	(NETA).	He	owns	Mahalaxmi	

Tea	Estate	&	Nandapur	Tea	Estate	and	produces	"Green	Tea"	at	his	Tea	Factory.

He	can	be	reached	at	:-	Phone:	+91	7002167551;	e-mail:	barkakoty@yahoo.co.in
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« A	substantial	reduction	in	energy	cost	by	solar	power	will	translate	into	immediate	�inancial	relief	to	

the	tea	industry,	which	is	reeling	under	�inancial	stress.
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The	FAO	Working	Group	on	Climate	Change	have	suggested	the	following	 interventions	to	neutralize	

climate	change	adversities:

« Shade	tree	management	for	better	control	of	air	and	leaf	temperature;

« Developing	climate	resilient	cultivars;

« soil	and	water	conservation;

« Irrigation	and	crop	diversi�ication;				

Climate	 change	 adversities	 have	 increased	 the	 dependence	 on	 irrigation	 signi�icantly.	 Creation	 of	

irrigation	infrastructure	in	tea	estates	however	involve	huge	costs.	The	tea	industry,	severely	constrained	

by	 cost	 pressures	 do	 not	 have	 suf�icient	 funds	 for	 undertaking	 irrigation	 projects	without	 adequate	

support	from	the	Government.	The	present	Tea	Board	Schemes	on	irrigation	are	not	adequate	to	meet	the	

irrigation	needs	of	the	industry.

It	is	imperative	that	the	bene�its	of	Ministry	of	Agriculture	Schemes	like	Pradhan	Mantri	Krishi	Sinchai	

Yojana,	Accelerated	irrigation	Bene�it	Programme	(AIBP),	Pradhan	Mantri	Fasal	Bima	Yojana	(PMFBY)	

etc.	are	extended	to	the	tea	planation	sector	to	mitigate	the	high	costs	being	incurred	due	to	the	advent	of	

climate	change.

Shri	Abhijeet	Sharma	is	the	Secretary	of	Assam	Branch	of	Indian	Tea	Association,	

(295,	Mother	Teresa	Road,	Narikol	Bari,	Guwahati,	Assam-781024)
Phone:	+91-361-2417786/+91	9435096019
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The world is too much with us; late and soon, 

Getting and spending, we lay waste our powers; 

Little we see in Nature that is ours; 

We have given our hearts away, a sordid boon!“
-	William	Wordsworth
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WEED : THE SILENT THREAT AND 
ITS LOW COST MANAGEMENT

B iological	 invasions	 of	weed	 species	 are	 considered	 as	 a	 pervasive	 and	 costly	 environmental	

problem.	 A	weed	 or	 invasive	 plant	 is	 a	 plant	whose	 introduction	will	 cause	 economic	 loss,		

environmental	degradation	and	threat	to	human	health.	A	herb,	shrub	or	tree	species	with	native	

and	alien	origin	may	act	as	a	weed	in	different	locations.	Weeds	have	already	done	great	economic	loss	in	

different	countries	around	the	world	by	depressing	the	growth	of	valuable	species	and	impeding	human	

activity.	In	Assam,	the	problem	of	weed	species	can	be	noticed	in	different	wildlife	areas,	agricultural	

�ields,	wetland	and	tea	gardens	including	urban	pockets.

Different	 native	 and	 exotic	 weeds	 spread	 the	

grassland,	 forests	 and	wetlands	 of	 Assam's	 two	

world	heritage	sites	namely	Kaziranga	and	Manas	

national 	 park	 apart 	 from	 other	 wildl i fe	

sanctuaries.	 The	 common	weed	 species	 namely	

Chromaelaena	odorata	(Assamese	name-Jarmoni	

bon),	Mikania	micrantha	(Assamese	name	-Kalia	

lata),	 Eichhornia	 cressipes	 (Assamese	 name-

Meteka),	 Mimosa	 diplotricha,	 Lantana	 camara,	

Parthenium	 histerophorus,	 Ipomea	 aquatica,	

Argemone	Mexicana	(Assamese	name-Sial	kota),	

Ageratum	conyzoides	(Assamese	name-Gundhua	

bon)	etc.	are	responsible	for	habitat	shrinkage	and	subsequent	stray	of	the	wild	animals.	Unfortunately,	

the	weed	 science	 is	 a	 neglected	 subject	 in	Assam	despite	 a	 few	 research	 initiatives	 by	 the	 scienti�ic	

communities	in	the	last	decade.	One	of	the	major	reasons	of	decrease	of	grassland	was	aggressiveness	of	

tree	 species	Bombax	 ceiba	 (Assamese	name	 -Simalu)	 in	disturbed	 areas	having	 tremendous	 grazing	

pressure	 by	 domestic	 cattle,	 grass	 exploitation	 and	 anthropogenic	 burning	 activities.	 Weed	 species	

produce	large	amount	of	seeds	and	they	have	well	developed	dispersal	mechanism	to	spread	these	seeds	

through	wind,	water	and	animals	including	human.	By	using	the	available	soil	moisture,	nutrients	and	

temperature,	the	germination	of	seeds	found	to	be	faster	than	other	native	species.	They	can,	modify	the	

production	according	to	the	adverse	environmental	condition	and	remain	viable	for	8-20	years	even	50	

years	for	a	species	of	�ield	bind	weed.	For	example,	Bombax	ceiba	(simulu	tree)	which	is	considered	as	an	

invasive	species	in	the	grassland	uses	its	cotton	ball	to	spread	to	several	kilometers	of	area.		

Regarding	agricultural	production,	an	estimate	showed	that	weeds	could	deprive	the	crops	upto	47%	

nitrogen,	42%	potassium,	50%	phosphorus,	39%	calcium	and	24%	magnesium	of	their	nutrient	uptake	in	

the	soil.	In	Assam,	a	study	revealed	28-45%	loss	of	rice	due	to	presence	of	weed	species.	They	also	served	

as	alternate	hosts	that	harbored	insects,	pests	and	diseases	and	other	micro-organisms.	Some	weeds	

release	poisonous	substances	to	soil	which	is	harmful	to	the	crop	plants,	human	beings	and	livestock.	

Environment,	Forest	and	Climate

Weeds	reduce	the	quality	of	marketable	agricultural	produce.	Interestingly	similarity	between	seeds	of	

crop	and	some	weed	resulted	transportation	of	these	seeds	from	one	place	to	other	along	with	the	crop	

seed.	Contamination	of	weed	seeds	of	Datura	sp.	and	Argemone	sp.	are	harmful	to	human	health	and	their	

presence	in	the	produce	cause	odd	odour	sometimes.	Decades	ago,	due	to	mixing	of	Argemone	maxicana	

seeds	with	mustard,	dropsy	disease	spread	in	Assam	and	other	parts	of	India.	Weeds	not	only	reduce	yield	

but	also	 interfere	with	agricultural	operations.	They	make	mechanical	sowing	a	dif�icult	process	and	

render	harvesting	dif�icult,	leading	to	increased	expenditure	on	labour,	equipment	and	chemicals	for	their	

removal.	
Weeds	are	counted	as	one	of	the	most	important	critical	factors	limiting	optimum	productivity	in	tea	

plantations.	 Intensity	of	weed	problem	is	primarily	governed	by	agro-climatic	conditions,	 type	of	 tea	

culture,	general	management	conditions,	speci�ic	weed	management	schedule	etc.	Dominant	weed	�lora	

in	tea	gardens	in	Assam	comprises	of	both	grass	and	non	grass	species	including	Loranthus	longifolius,	a	

parasitic	weed.	Uncontrolled	weed	growth	can	cause	a	loss	of	productivity	to	the	extent	of	50-70%	in	tea	

production.	Weed	related	productivity	losses	may	accrue	due	to	severe	competition	for	growth	factors,	

restricted	branching	and	frame	development,	harbouring	of	disease	pathogens	and	pests	as	alternate	

hosts,	less	plucking	ef�iciency,	contamination	of	plucked	shoots	and	water	availability.	A	new	challenge	

has	emerged	in	recent	time	in	regards	to	weed	management	in	organic	tea	plantations.	An	effective	and	

economically	sound	method	is	still	eluding	the	organic	tea	planters.

In	aquatic	environment,	weeds	block	the	�low	of	water	in	canals,	water-transport	system	and	drainage	

system,	 rendering	navigation	dif�icult	 in	 several	parts	of	Assam.	The	dense	growth	of	aquatic	weeds	

pollutes	water	 by	 deoxygenating	 it	 and	 killing	 the	 �ishes	 and	 other	 aquatic	 fauna.	Weeds	 are	 also	 a	

nuisance	and	a	�ire	hazard	along	railway	lines,	roads,	airports,	forest	and	industrial	sites.	In	urban	areas,	

Parthenium	 histerophorus	 is	 very	 common	 weed	 to	 cause	 allergy	 in	 skins	 and	 asthma	 to	 human	

population	in	Guwahati	city	and	other	townships.
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MANAGEMENT OF WEEDS

An	ef�icient	weed	control	program	can	only	be	developed	after	the	

proper	 identi�ication	 of	 weed	 species.	 The	 most	 effective	

management	of	weed	is	usually	achieved	through	collaboration	and	

cooperation	 between	 the	 communities,	 land	 owners,	 agriculture	

industry,	 government,	 and	 non	 government	 institutes,	 research	

organizations	using	a	combination	of	methods	in	conjunction	with	a	

thorough	follow-up	campaign.	In	spite	of	all	the	dif�iculties	caused	by	

weeds,	they	can	offer	some	bene�icial	properties,	particularly	when	

occurring	at	low	densities.	Use	of	biological	control	methods	in	�ield	

crops	is	being	considered,	but	still	not	much	in	use.	Use	of	herbicides	

is	an	important	method	in	the	modern	concept	of	weed-management	

technology.	 New	 hand-tools	 and	 implements	 have	 also	 been	

designed	to	assist	in	weed-management	programme.

Regarding	protected	areas	for	�lora	and	fauna,	there	are	different	low	

cost	 and	 long	 lasting	 strategies	 as	 developed	 through	 some	 pilot	

project	 work.	 A	 GIS	 (Geographic	 Information	 System)	 map	 of	

different	 weed	 species	 may	 help	 to	 design	 strategies	 for	 control	

measure.	Control	burning	that	ranges	from	early,	mid	and	late	period	

Environment,	Forest	and	Climate
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has	emerged	in	recent	time	in	regards	to	weed	management	in	organic	tea	plantations.	An	effective	and	

economically	sound	method	is	still	eluding	the	organic	tea	planters.

In	aquatic	environment,	weeds	block	the	�low	of	water	in	canals,	water-transport	system	and	drainage	

system,	 rendering	navigation	dif�icult	 in	 several	parts	of	Assam.	The	dense	growth	of	aquatic	weeds	

pollutes	water	 by	 deoxygenating	 it	 and	 killing	 the	 �ishes	 and	 other	 aquatic	 fauna.	Weeds	 are	 also	 a	

nuisance	and	a	�ire	hazard	along	railway	lines,	roads,	airports,	forest	and	industrial	sites.	In	urban	areas,	

Parthenium	 histerophorus	 is	 very	 common	 weed	 to	 cause	 allergy	 in	 skins	 and	 asthma	 to	 human	

population	in	Guwahati	city	and	other	townships.
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MANAGEMENT OF WEEDS

An	ef�icient	weed	control	program	can	only	be	developed	after	the	

proper	 identi�ication	 of	 weed	 species.	 The	 most	 effective	

management	of	weed	is	usually	achieved	through	collaboration	and	

cooperation	 between	 the	 communities,	 land	 owners,	 agriculture	

industry,	 government,	 and	 non	 government	 institutes,	 research	

organizations	using	a	combination	of	methods	in	conjunction	with	a	

thorough	follow-up	campaign.	In	spite	of	all	the	dif�iculties	caused	by	

weeds,	they	can	offer	some	bene�icial	properties,	particularly	when	

occurring	at	low	densities.	Use	of	biological	control	methods	in	�ield	

crops	is	being	considered,	but	still	not	much	in	use.	Use	of	herbicides	

is	an	important	method	in	the	modern	concept	of	weed-management	

technology.	 New	 hand-tools	 and	 implements	 have	 also	 been	

designed	to	assist	in	weed-management	programme.

Regarding	protected	areas	for	�lora	and	fauna,	there	are	different	low	

cost	 and	 long	 lasting	 strategies	 as	 developed	 through	 some	 pilot	

project	 work.	 A	 GIS	 (Geographic	 Information	 System)	 map	 of	

different	 weed	 species	 may	 help	 to	 design	 strategies	 for	 control	

measure.	Control	burning	that	ranges	from	early,	mid	and	late	period	
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in	mosaic	pattern	is	an	effective	method.	It	depends	on	the	invasiveness	of	weed	species	and	minimum	

damage	to	wildlife.	For	example	in	Manas	national	park,	early	burning	of	grassland	would	cover	the	burnt	

bare	area	with	new	grass	shoot	emergence	before	the	seed	dispersal	of	invasive	species	Bombax	ceiba	

(simulu	tree)	to	the	ground.	 	Biological	control	was	another	method	where	grazing	behavior	of	Asian	

elephant	population	would	have	naturally	reduced	Leea	asiatica	(athubhanga	bon)	and	Bombax	ceiba	in	

some	areas.	Leea	generally	spread	more	through	underground	�ire	resistant	rooting	system.	Biomass	

sharing	of	invasive	species	and	grass	during	�ire	line	creation	were	another	effective	method	to	reduce	the	

labour	cost	and	better	community	participation	in	conservation	work.	Many	weed	species	like	dried	Leea,	

Chromaelana	species	were	used	as	fuel	wood	by	poor	villagers.	The	cotton	ball	was	another	source	of	

income	and	signi�icantly	restricted	the	simulu	tree	in	grassland	area.	It	was	better	in	sensitive	areas	where	

burning	might	cause	more	harm	to	endangered	and	slow	moving	animal.	A	strict	vigilance	system	was	

recommended	during	the	biomass	sharing	operation	for	the	security	of	the	villagers	and	also	wildlife.		

Late	burning	destroyed	the	underground	parts	of	the	species	resulting	in	less	growth	unlike	early	and	mid	

burning	practices.	Late	burning	treatment	in	selected	sites	is	a	signi�icant	strategy	for	management	of	

invasive	species	 in	Manas	national	park.	Weeds	can	also	be	an	 important	source	of	 food	 for	wildlife,	

especially	birds.	Bird	populations	have	been	declining	on	farmland	over	the	last	few	decades	and	leaving	

weeds	as	a	resource	has	been	shown	to	help	revive	bird	populations.

Weeds	may	be	effective	to	conserve	soil	moisture	and	prevent	soil	erosion	in	river	bank	areas.	There	was	a	

good	example	of	effective	bank	erosion	by	using	Ipomea	aqatica	(Assamese	name-	Kalmou)	and	Vetiveria	

zizanioides	along	with	other	grass	species	 in	the	river	 island	Majuli.	A	ground	cover	of	weeds	would	

reduce	the	amount	of	bare	soil	exposed	helping	to	conserve	nutrients,	particularly	nitrogen	which	could	

otherwise	be	leached	away,	especially	on	light	soils.

Water	hyacinth	problematic	weeds	may	also	serve	as	good	manure	for	agricultural	practices	especially	for	

organic	 farming	 and	 lower	 the	 cost	 of	 costly	 fertilizers.	 The	 weed	 is	 a	 good	 absorber	 of	 nitrogen,	

phosphorus	and	potassium	from	water	and	can	be	used	as	a	good	source	of	compost	material.

One	 of	 the	 best	 practices	 in	 controlling	weeds	 the	 problem	 to	 potential	 for	 generating	 livelihood	 is	

converting	 water	 hyacinth	 to	 pro�itable	 product	 in	 Assam.	 “Water	 Hyacinth	 Craft	 as	 a	 sustainable	

Livelihood	option”	was	 the	design	promoted	by	Assam	State	Rural	 Livelihood	Mission	 especially	 for	

empowering	village	women	from	Kokrajhar,	Darrang,	Nagaon,	Dhemaji,	Majuli,	Tinsukia	district.	In	this	

regard,	 capacity	 building	 workshop	 of	 850	 self	 help	 groups	 was	 initiated.	 Linkage	 with	 marketing	

organizations	like	NEHHDC,	ARTFED	as	well	as	NEDFi	showrooms	and	online	marketing	agencies	will	

help	this	unique	livelihood	option	and	possible	export	of	the	�inished	quality	product	to	other	region.	

There	are	several	opportunities	to	earn	as	per	the	skill	level	of	the	artisan	like	15	paisa	per	piece	of	dry	

steam	for	unskilled	persons,	₹2	-	3.5	per	meter	of	braid	&	rope	for	Semi	Skilled,	₹40	in	a	coin	purse	to	₹	

30,000/-	in	furniture	set	for	skilled	persons.	The	raw	material	is	abundant	in	aquatic	environment	and	

freely	available.	It	yields	more	than	200	tons	of	dry	matter	per	hectare	per	year	under	normal	conditions.	

On	water	containing	high	concentrations	of	sewage,	it	yields	up	to	657	tons	of	dry	matter	per	hectare.	

Apart	from	producing	a	ecofriendly	product,	the	removal	of	weed	helps	removal	of	sewage	and	conserve	

water	thus	creating	a	suitable	environment	for	aquatic	biodiversity	and	pisciculture.
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STRATEGY FOR 
KAZIRANGA NATIONAL PARK AREA : 

Strategy	Report:
Kaziranga	Landscaping	through	Community	Participation

(Excerpt	from	a	Report	on	KNP	area)

I t	is	easier	said	than	done	to	effect	desired	changes.	Through	the	efforts	of	all	who	matter	and	with	

community	 participation	 we	 can	 achieve	 our	 goals	 by	 following	 a	 methodical	 approach.	 It	 is	

imperative	 that	 this	 process	 includes	 a	 mechanism	 for	 equal	 sharing	 of	 the	 bene�its	 to	 the	

community.	Thrust	should	be	on	the	activities	that	have	immediate	impact	on	poverty	reduction	at	the	

community	level.	

Huge	potential	exists	in	the	area	for	its	renewable	natural	resources	to	generate	bene�its	at	local	level.	It	is	

important	 to	 note	 that	 these	 resources	 alone,	 without	 enabling	 institutional	 frameworks	 and	 an	

integrated	vision	will	not	bring	development	to	the	area	in	general	and	to	the	community	in	particular.	The	

report	is	aimed	at	understanding	the	basic	needs	and	necessary	intervention	required	in	macro	and	micro	

perspective.

The	following	section	provides	an	overview	and	analysis	of	the	challenges	that	the	community	faces	in	

balancing	livelihood	to	sustainable	forestry	management.

Alastair	James	Driver	FCIEEM	an	English	ecologist	and	conservationist	made	the	following	comments	

which	 might	 be	 worth	 considering	 in	 the	 context	 of	 conservation	 and	 related	 socio	 economic	

development	process.	His	observations	are	based	on	his	�irst	hand	experiences	in	Kaziranga	National	Park	

during	his	seven	day	visit	to	the	Park	a	few	years	ago.

« Increasing	con�lict	between	farmers	and	wild	elephants	(e.g.	as	witnessed	in	the	rice	�ields)	is	a	key	

threat.	 The	more	 that	 communities	 come	 into	 con�lict	with	wildlife	 and	 see	 it	 impacting	 their	

livelihoods,	the	more	they	will	take	a	stronger	position	against	biodiversity	conservation.

« Raising	awareness	of	the	economic	value	of	sustainable	eco-tourism	should	be	the	prime	objective	

when	educating	and	engaging	with	local	communities.	There	is	great	scope	for	increased	direct	

engagement	of	villagers	in	this	eco-tourism	and	there	is	also	scope	for	greater	engagement	of	the	

hotels	and	resorts.	For	example	training	up	local	villagers	in	bird	identi�ication	using	English	and	

Latin	names	would	be	a	huge	advantage.	Bird	watching	and	photography	is	a	growing	area	for	eco-

tourism	but	it	is	only	as	good	as	the	guides	who	lead	the	walks	and	safaris.	We	were	lucky	to	meet	one	

or	two	who	were	good,	but	for	example	when	I	wanted	to	go	out	with	the	bird	guide	in	my	resort	he	

was	already	booked	up	for	a	week	and	there	was	no-one	else	of	his	calibre	available.	Westerners	will	

pay	good	money	for	such	expertise	and	if	it	becomes	known	that	the	resorts	in	this	area	all	have	

excellent	birding	expertise	then	people	will	come	to	the	area	from	the	west	bringing	much	need	

income	to	the	local	economy.
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in	mosaic	pattern	is	an	effective	method.	It	depends	on	the	invasiveness	of	weed	species	and	minimum	

damage	to	wildlife.	For	example	in	Manas	national	park,	early	burning	of	grassland	would	cover	the	burnt	

bare	area	with	new	grass	shoot	emergence	before	the	seed	dispersal	of	invasive	species	Bombax	ceiba	

(simulu	tree)	to	the	ground.	 	Biological	control	was	another	method	where	grazing	behavior	of	Asian	

elephant	population	would	have	naturally	reduced	Leea	asiatica	(athubhanga	bon)	and	Bombax	ceiba	in	

some	areas.	Leea	generally	spread	more	through	underground	�ire	resistant	rooting	system.	Biomass	

sharing	of	invasive	species	and	grass	during	�ire	line	creation	were	another	effective	method	to	reduce	the	

labour	cost	and	better	community	participation	in	conservation	work.	Many	weed	species	like	dried	Leea,	

Chromaelana	species	were	used	as	fuel	wood	by	poor	villagers.	The	cotton	ball	was	another	source	of	

income	and	signi�icantly	restricted	the	simulu	tree	in	grassland	area.	It	was	better	in	sensitive	areas	where	

burning	might	cause	more	harm	to	endangered	and	slow	moving	animal.	A	strict	vigilance	system	was	

recommended	during	the	biomass	sharing	operation	for	the	security	of	the	villagers	and	also	wildlife.		

Late	burning	destroyed	the	underground	parts	of	the	species	resulting	in	less	growth	unlike	early	and	mid	

burning	practices.	Late	burning	treatment	in	selected	sites	is	a	signi�icant	strategy	for	management	of	

invasive	species	 in	Manas	national	park.	Weeds	can	also	be	an	 important	source	of	 food	 for	wildlife,	

especially	birds.	Bird	populations	have	been	declining	on	farmland	over	the	last	few	decades	and	leaving	

weeds	as	a	resource	has	been	shown	to	help	revive	bird	populations.

Weeds	may	be	effective	to	conserve	soil	moisture	and	prevent	soil	erosion	in	river	bank	areas.	There	was	a	

good	example	of	effective	bank	erosion	by	using	Ipomea	aqatica	(Assamese	name-	Kalmou)	and	Vetiveria	

zizanioides	along	with	other	grass	species	 in	the	river	 island	Majuli.	A	ground	cover	of	weeds	would	

reduce	the	amount	of	bare	soil	exposed	helping	to	conserve	nutrients,	particularly	nitrogen	which	could	

otherwise	be	leached	away,	especially	on	light	soils.

Water	hyacinth	problematic	weeds	may	also	serve	as	good	manure	for	agricultural	practices	especially	for	

organic	 farming	 and	 lower	 the	 cost	 of	 costly	 fertilizers.	 The	 weed	 is	 a	 good	 absorber	 of	 nitrogen,	

phosphorus	and	potassium	from	water	and	can	be	used	as	a	good	source	of	compost	material.

One	 of	 the	 best	 practices	 in	 controlling	weeds	 the	 problem	 to	 potential	 for	 generating	 livelihood	 is	

converting	 water	 hyacinth	 to	 pro�itable	 product	 in	 Assam.	 “Water	 Hyacinth	 Craft	 as	 a	 sustainable	

Livelihood	option”	was	 the	design	promoted	by	Assam	State	Rural	 Livelihood	Mission	 especially	 for	

empowering	village	women	from	Kokrajhar,	Darrang,	Nagaon,	Dhemaji,	Majuli,	Tinsukia	district.	In	this	

regard,	 capacity	 building	 workshop	 of	 850	 self	 help	 groups	 was	 initiated.	 Linkage	 with	 marketing	

organizations	like	NEHHDC,	ARTFED	as	well	as	NEDFi	showrooms	and	online	marketing	agencies	will	

help	this	unique	livelihood	option	and	possible	export	of	the	�inished	quality	product	to	other	region.	

There	are	several	opportunities	to	earn	as	per	the	skill	level	of	the	artisan	like	15	paisa	per	piece	of	dry	

steam	for	unskilled	persons,	₹2	-	3.5	per	meter	of	braid	&	rope	for	Semi	Skilled,	₹40	in	a	coin	purse	to	₹	

30,000/-	in	furniture	set	for	skilled	persons.	The	raw	material	is	abundant	in	aquatic	environment	and	

freely	available.	It	yields	more	than	200	tons	of	dry	matter	per	hectare	per	year	under	normal	conditions.	

On	water	containing	high	concentrations	of	sewage,	it	yields	up	to	657	tons	of	dry	matter	per	hectare.	

Apart	from	producing	a	ecofriendly	product,	the	removal	of	weed	helps	removal	of	sewage	and	conserve	

water	thus	creating	a	suitable	environment	for	aquatic	biodiversity	and	pisciculture.
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STRATEGY FOR 
KAZIRANGA NATIONAL PARK AREA : 

Strategy	Report:
Kaziranga	Landscaping	through	Community	Participation

(Excerpt	from	a	Report	on	KNP	area)

I t	is	easier	said	than	done	to	effect	desired	changes.	Through	the	efforts	of	all	who	matter	and	with	

community	 participation	 we	 can	 achieve	 our	 goals	 by	 following	 a	 methodical	 approach.	 It	 is	

imperative	 that	 this	 process	 includes	 a	 mechanism	 for	 equal	 sharing	 of	 the	 bene�its	 to	 the	

community.	Thrust	should	be	on	the	activities	that	have	immediate	impact	on	poverty	reduction	at	the	

community	level.	

Huge	potential	exists	in	the	area	for	its	renewable	natural	resources	to	generate	bene�its	at	local	level.	It	is	

important	 to	 note	 that	 these	 resources	 alone,	 without	 enabling	 institutional	 frameworks	 and	 an	

integrated	vision	will	not	bring	development	to	the	area	in	general	and	to	the	community	in	particular.	The	

report	is	aimed	at	understanding	the	basic	needs	and	necessary	intervention	required	in	macro	and	micro	

perspective.

The	following	section	provides	an	overview	and	analysis	of	the	challenges	that	the	community	faces	in	

balancing	livelihood	to	sustainable	forestry	management.

Alastair	James	Driver	FCIEEM	an	English	ecologist	and	conservationist	made	the	following	comments	

which	 might	 be	 worth	 considering	 in	 the	 context	 of	 conservation	 and	 related	 socio	 economic	

development	process.	His	observations	are	based	on	his	�irst	hand	experiences	in	Kaziranga	National	Park	

during	his	seven	day	visit	to	the	Park	a	few	years	ago.

« Increasing	con�lict	between	farmers	and	wild	elephants	(e.g.	as	witnessed	in	the	rice	�ields)	is	a	key	

threat.	 The	more	 that	 communities	 come	 into	 con�lict	with	wildlife	 and	 see	 it	 impacting	 their	

livelihoods,	the	more	they	will	take	a	stronger	position	against	biodiversity	conservation.

« Raising	awareness	of	the	economic	value	of	sustainable	eco-tourism	should	be	the	prime	objective	

when	educating	and	engaging	with	local	communities.	There	is	great	scope	for	increased	direct	

engagement	of	villagers	in	this	eco-tourism	and	there	is	also	scope	for	greater	engagement	of	the	

hotels	and	resorts.	For	example	training	up	local	villagers	in	bird	identi�ication	using	English	and	

Latin	names	would	be	a	huge	advantage.	Bird	watching	and	photography	is	a	growing	area	for	eco-

tourism	but	it	is	only	as	good	as	the	guides	who	lead	the	walks	and	safaris.	We	were	lucky	to	meet	one	

or	two	who	were	good,	but	for	example	when	I	wanted	to	go	out	with	the	bird	guide	in	my	resort	he	

was	already	booked	up	for	a	week	and	there	was	no-one	else	of	his	calibre	available.	Westerners	will	

pay	good	money	for	such	expertise	and	if	it	becomes	known	that	the	resorts	in	this	area	all	have	

excellent	birding	expertise	then	people	will	come	to	the	area	from	the	west	bringing	much	need	

income	to	the	local	economy.
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« It	is	also	worth	considering	zonation	for	different	types	of	tourists	-	for	the	keen	eco-tourists	like	

ourselves	it	would	be	good	to	have	parts	of	the	ranges	where	they	pay	more	to	be	allowed	exclusive	

access.	This	would	mean	that	 they	have	more	chance	of	seeing	wildlife	(e.g.	 tigers	and	unusual	

birds),	than	they	would	would	if	they	were	with	the	noisy	hordes	of	mobile-phone	clutching	day-

trippers	from	Guwhati	-	as	we	experienced	on	our	last	evening	in	Kaziranga!	These	less	choosy	

visitors	could	be	kept	to	other	areas	where	they	could	easily	see	Rhino,	Elephant	and	Water	Buffalo.	

This	would	bring	more	money	in	to	the	area	and	would	ensure	that	those	who	pay	more,	get	a	more	

rewarding	experience	-	and	hopefully	recommend	it	to	their	friends	and/or	come	back	again.

« It	would	be	worth	making	contact	with	the	Peace	Institute	and	WWF	India	who	have	been	working	

with	 local	 communities	 on	 the	 Yamuna	 River,	 to	 help	 train	 them	 up	 and	 equip	 them	 to	 adopt	

alternative	livelihoods	on	(using	the	funding	we	provided	after	the	Thames	won	the	International	

River	prize	in	2010).	In	so	doing,	they	are	protecting	the	Gharial,	Ganges	River	Dolphin,	turtles	and	

�isheries	from	over-exploitation	and	damage	to	riparian	breeding	habitats.

Prof.Alastair and his wife Belinda participated in a women empowerment programme in a village of 

Kaziranga National Park. They took a river cruise at Dhanshirimukh (Photgraphs courtesy: 

Prof.Alastair Driver)
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A. SPICE GARDEN CONCEPT FOR KNP: 
TO EMULATE KERALA MODEL TO PROMOTE TOURISM:

The	concept	of	Spice	Gardens	as	may	be	 found	 in	Kerala,	 could	be	a	very	successful	entrepreneurial	

venture	in	the	KNP	area	along	the	National	Highway.	

The	weather	works	similarly	in	both	the	states.	The	humid	summers	and	the	damp	monsoon	season	are	

common	to	both	states.	Abundance	in	growth	of	vegetation	due	to	the	weather	and	climatic	conditions	

make	 it	 easy	 to	 develop	 a	 vegetable	 garden	 in	 the	 back	 yard	 of	 every	 household	who	 can	 afford	 to	

accommodate	space	in	Assam.	When	I	visited	such	a	spice	garden	on	my	way	from	Munnar	to	Cochin	in	the	

month	of	October	a	couple	of	years	ago,	surprise	was	in	store	for	me.	The	spice	gardens	they	developed	

were	well	laid	out	and	effectively	managed	horticulture	farm	with	lots	of	vegetation	and	aromatic	spice	

and	medicinal	 plant	 varieties	 commonly	 found	 and	 grown	 in	Assam.	 e.g.	 turmeric,	 ginger,	 chillies	 of	

different	types,	cardamom	and	cinnamon	plants,	black	pepper,	bay	leaf	plants,	henna	(jetuka),	mahaneem	

and	varieties	of	local	fruits	and	other	medicinal	plants	and	vegetables	were	grown	along	the	pathways	

inside	the	garden.	The	garden	we	visited	was	on	the	slope	of	a	hilly	terrain	and	the	garden	was	laid	in	a	

manner	to	receive	rain	water	adequately	without	damaging	the	plants.	

Kerala's	'spice	tourism'	has	a	glorious	history	and	developed	on	a	mega	scale	over	the	centuries.	History	

tells	us	that	Vasco	da	Gama	came	to	Kozhikode	and	returned	to	Portugal	with	a	shipment	of	Indian	spices.	

Cardamom,	nutmeg,	clove,	cinnamon,	pepper,	vanilla,	ginger	and	turmeric	are	the	main	spices	grown	in	

the	state.	

Kerala	Tourism	adopted	strategies	to	promote	'Spice	Tourism'	through	training	programmes	on	spices	to	

showcase	their	spice	varieties	as	an	unique	product	among	the	tourists.	Spice	tourism	is	of	bene�it	to	both	

the	tourism	industry	and	the	tourists	as	well.	The	tourists	who	visit	spice	farms	and	gardens	are	provided	

with	knowledge	on	the	different	spices	grown	in	the	state,	spice	processing	practices,	grading	methods,	

effective	packaging,	quality	control	methods,	etc.	While	exploring	the	Kerala	spice	plantations,	one	can	go	

for	nature	walks,	bird	watching	treks,	taste	for	various	spices	and	breathe	in	the	fresh	and	fragrant	air.	

Some	of	spice	plantations	even	offer	tourists	accommodation	in	lodges.	Those	who	want	to	have	the	�irst	

hand	experiences	in	a	spice	plantations	of	Kerala	may	visit	any	of	the	plantations	found	in	Thekkady,	

Wayanad	or	Munnar.

I	want	to	share	a	pleasant	experience	during	my	visit	to	such	a	spice	garden	in	Kerala.	An	employee	of	the	

garden	who	guided	us	through	the	plantation	was	very	happy	to	know	about	my	Assam	background.	

According	to	him	spice	gardens	in	Kerala	have	nothing	to	showcase	to	the	tourists	hailing	from	Assam	as	

we	live	in	an	environment	in	rural	Assam	akin	to	the	environment	in	Kerala.	He	told	us	that	he	had	spent	a	

long	time	mostly	in	upper	Assam	and	was	quite	familiar	with	the	Assam	environment,	climate	and	its	rich	

biodiversity.		He	admitted	that	for	Assamese	people	there	was	nothing	new	or	unique	in	spice	gardens	of	

Kerala.	While	visitors	from	other	states	were	in	awe	at	the	sight	of	green	vegetations	and	various	aromatic	

plants,	herbs,	trees	around,	we	felt	like	walking	in	a	large	backyard	of	a	rural	Assamese	household	and	the	

broad	grin	in	the	face	of	the	guide	conveyed	his	thoughts	whenever	our	eyes	met.	
	
In	Kaziranga	National	Park	area	we	can	perhaps	introduce	this	concept.

Assam	is	also	endowed	with	plenty	of	aromatic	spices	and	medicinal	plants	and	herbs.	Along	with	the	tea	
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« It	is	also	worth	considering	zonation	for	different	types	of	tourists	-	for	the	keen	eco-tourists	like	

ourselves	it	would	be	good	to	have	parts	of	the	ranges	where	they	pay	more	to	be	allowed	exclusive	

access.	This	would	mean	that	 they	have	more	chance	of	seeing	wildlife	(e.g.	 tigers	and	unusual	

birds),	than	they	would	would	if	they	were	with	the	noisy	hordes	of	mobile-phone	clutching	day-

trippers	from	Guwhati	-	as	we	experienced	on	our	last	evening	in	Kaziranga!	These	less	choosy	

visitors	could	be	kept	to	other	areas	where	they	could	easily	see	Rhino,	Elephant	and	Water	Buffalo.	

This	would	bring	more	money	in	to	the	area	and	would	ensure	that	those	who	pay	more,	get	a	more	

rewarding	experience	-	and	hopefully	recommend	it	to	their	friends	and/or	come	back	again.

« It	would	be	worth	making	contact	with	the	Peace	Institute	and	WWF	India	who	have	been	working	

with	 local	 communities	 on	 the	 Yamuna	 River,	 to	 help	 train	 them	 up	 and	 equip	 them	 to	 adopt	

alternative	livelihoods	on	(using	the	funding	we	provided	after	the	Thames	won	the	International	

River	prize	in	2010).	In	so	doing,	they	are	protecting	the	Gharial,	Ganges	River	Dolphin,	turtles	and	

�isheries	from	over-exploitation	and	damage	to	riparian	breeding	habitats.

Prof.Alastair and his wife Belinda participated in a women empowerment programme in a village of 

Kaziranga National Park. They took a river cruise at Dhanshirimukh (Photgraphs courtesy: 

Prof.Alastair Driver)
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A. SPICE GARDEN CONCEPT FOR KNP: 
TO EMULATE KERALA MODEL TO PROMOTE TOURISM:

The	concept	of	Spice	Gardens	as	may	be	 found	 in	Kerala,	 could	be	a	very	successful	entrepreneurial	
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and	medicinal	 plant	 varieties	 commonly	 found	 and	 grown	 in	Assam.	 e.g.	 turmeric,	 ginger,	 chillies	 of	

different	types,	cardamom	and	cinnamon	plants,	black	pepper,	bay	leaf	plants,	henna	(jetuka),	mahaneem	

and	varieties	of	local	fruits	and	other	medicinal	plants	and	vegetables	were	grown	along	the	pathways	

inside	the	garden.	The	garden	we	visited	was	on	the	slope	of	a	hilly	terrain	and	the	garden	was	laid	in	a	
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the	tourism	industry	and	the	tourists	as	well.	The	tourists	who	visit	spice	farms	and	gardens	are	provided	

with	knowledge	on	the	different	spices	grown	in	the	state,	spice	processing	practices,	grading	methods,	

effective	packaging,	quality	control	methods,	etc.	While	exploring	the	Kerala	spice	plantations,	one	can	go	

for	nature	walks,	bird	watching	treks,	taste	for	various	spices	and	breathe	in	the	fresh	and	fragrant	air.	

Some	of	spice	plantations	even	offer	tourists	accommodation	in	lodges.	Those	who	want	to	have	the	�irst	

hand	experiences	in	a	spice	plantations	of	Kerala	may	visit	any	of	the	plantations	found	in	Thekkady,	

Wayanad	or	Munnar.

I	want	to	share	a	pleasant	experience	during	my	visit	to	such	a	spice	garden	in	Kerala.	An	employee	of	the	

garden	who	guided	us	through	the	plantation	was	very	happy	to	know	about	my	Assam	background.	

According	to	him	spice	gardens	in	Kerala	have	nothing	to	showcase	to	the	tourists	hailing	from	Assam	as	

we	live	in	an	environment	in	rural	Assam	akin	to	the	environment	in	Kerala.	He	told	us	that	he	had	spent	a	

long	time	mostly	in	upper	Assam	and	was	quite	familiar	with	the	Assam	environment,	climate	and	its	rich	

biodiversity.		He	admitted	that	for	Assamese	people	there	was	nothing	new	or	unique	in	spice	gardens	of	

Kerala.	While	visitors	from	other	states	were	in	awe	at	the	sight	of	green	vegetations	and	various	aromatic	

plants,	herbs,	trees	around,	we	felt	like	walking	in	a	large	backyard	of	a	rural	Assamese	household	and	the	

broad	grin	in	the	face	of	the	guide	conveyed	his	thoughts	whenever	our	eyes	met.	
	
In	Kaziranga	National	Park	area	we	can	perhaps	introduce	this	concept.

Assam	is	also	endowed	with	plenty	of	aromatic	spices	and	medicinal	plants	and	herbs.	Along	with	the	tea	
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plantations,	we	can	grab	a	wonderful	chance	to	marvel	at	the	plantations	of	different	spices,	popular	all	

around.	 	At	least	to	begin	with,	we	can	identify	a	few	households	with	large	backyards	with	plantation	

potential	for	spices	and	medicinal	herbs	and	plants	to	showcase	the	beauty	and	bounty	of	nature.	Some	of	

our	 large	backyards	and	 farm	 lands	on	either	side	of	 the	highway	under	Madhya	Kaziranga	and	Pub	

Kaziranga	Gaon	Panchayats	can	be	easily	developed	into	mini	spice	gardens	to	attract	tourists.	Areas	

which	are	not	�lood	prone	can	be	good	spice	gardens	in	KNP	environment.	Of	course	value	additions	to	the	

produce	 and	 some	 innovative	 measures	 would	 make	 these	 gardens	 highly	 productive	 and	 more	

presentable.

Backyard	 plantations	 of	 a	 household	 in	 Geleki	 Village	 of	Madhya	Kaziranga	GP.	Natural	 growth	 of	 Black	 pepper	
climbers,	turmeric,	local	varieties	of	chillies,	lemon,	citrous	fruits,	green	leafy	vegetables	and	some	medicinal	herbs	amid	
tea	bushes	make	a	perfect	natural	spice	garden.

The	spice	gardens	of	Kaziranga	should	have	a	separate	section	of	local	fruits	and	plants	with	medicinal	

properties	commonly	found	in	the	area.	The	concept	of	this	spice	garden	or	a	horticulture	farm	can	be	a	

very	good	source	of	livelihood.

The	 prospect	 of	 Spice	 Gardens	 in	 Kaziranga	 area	may	 receive	 further	 impetus	with	 addition	 of	 the	

following	local	fruits	and	plants	having	medicinal	values.	This	might	be	a	very	good	source	of	livelihood	

options	for	many.
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« Assamese	Gol	Nemu	(citrus	paradise)

« Kaji	Nemu	(citrus	aurantifolia)

« Paniol	(Flacourtia	gangomos)

« Leteku	(Baccaurea	sapida)

« Kujithekera	(Garcinia	cowa)

« Rupahithekera	(Garcinea	lanceofolia)

« Nagatenga	(Myrica	esculenta)

« Karzatenga	(Carissa	carangdus)

« Bael	(Aegle	maarmelos)

« Sirata	(Swertia	chirata)

« Tulasi/Tulsi	(Ocimum	tenui�lorum)

« Brahmi	(Bacopa	monnieri)

« Nilakanta	(Ajuga	bracteosa)

« Manimuni	(Centella	asiatica)

« Khutara	sak	(Amaranthus	spinosus)

« Jilmil	sak	(Chenopodium	album)

« Kothona/Nayantara	(Catharanthus	roseus)

« Mahaneem	(Azadirachta	indica)

Organic	farming	practices	among	selected	farmers	in	the	area	should	be	introduced	simultaneously	with	

the	spice	garden	concept.	Our	interactions	with	farmers	in	the	area	who	are	economically	prosperous	had	

shown	keen	interest	in	dedicating	some	plots	of	their	farm	land	into	organic	farming.	To	make	the	spice	

garden	concept	a	reality,	it	is	necessary	that	sustenance	of	this	activity	as	a	successful	entrepreneurship,	

support	of	farmers	in	the	vicinity	must	be	forthcoming	in	channelizing	the	supply	�low	for	such	produce.	

Spices	that	may	be	taken	up	under	organic	farming	may	be-	black	pepper,	turmeric,	ginger,	chillies,	til	and	

local	varieties	of	black	joha	and	bora	rice	initially.	We	may	also	experiment	with	the	organic	green	leafy	

vegetables.

Black	pepper	plants	climbing	the	areca	nut	trees	in	the	back	yard	of	a	household	(Geleki	village)
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produce	 and	 some	 innovative	 measures	 would	 make	 these	 gardens	 highly	 productive	 and	 more	
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Backyard	 plantations	 of	 a	 household	 in	 Geleki	 Village	 of	Madhya	Kaziranga	GP.	Natural	 growth	 of	 Black	 pepper	
climbers,	turmeric,	local	varieties	of	chillies,	lemon,	citrous	fruits,	green	leafy	vegetables	and	some	medicinal	herbs	amid	
tea	bushes	make	a	perfect	natural	spice	garden.

The	spice	gardens	of	Kaziranga	should	have	a	separate	section	of	local	fruits	and	plants	with	medicinal	

properties	commonly	found	in	the	area.	The	concept	of	this	spice	garden	or	a	horticulture	farm	can	be	a	

very	good	source	of	livelihood.

The	 prospect	 of	 Spice	 Gardens	 in	 Kaziranga	 area	may	 receive	 further	 impetus	with	 addition	 of	 the	

following	local	fruits	and	plants	having	medicinal	values.	This	might	be	a	very	good	source	of	livelihood	

options	for	many.
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Organic	farming	practices	among	selected	farmers	in	the	area	should	be	introduced	simultaneously	with	

the	spice	garden	concept.	Our	interactions	with	farmers	in	the	area	who	are	economically	prosperous	had	

shown	keen	interest	in	dedicating	some	plots	of	their	farm	land	into	organic	farming.	To	make	the	spice	

garden	concept	a	reality,	it	is	necessary	that	sustenance	of	this	activity	as	a	successful	entrepreneurship,	

support	of	farmers	in	the	vicinity	must	be	forthcoming	in	channelizing	the	supply	�low	for	such	produce.	

Spices	that	may	be	taken	up	under	organic	farming	may	be-	black	pepper,	turmeric,	ginger,	chillies,	til	and	

local	varieties	of	black	joha	and	bora	rice	initially.	We	may	also	experiment	with	the	organic	green	leafy	
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With	the	introduction	of	organic	farming	practices	in	the	area	demand	for	vermi	compost	and	such	other	

ancillary	 products	will	 be	 an	 urgent	 necessity.	 This	 automatically	 gives	 rise	 to	 youth	 empowerment	

through	a	series	of	activities	associated	with	and	to	supplement	organic	farming	practices	on	a	wider	

scale.	 It	may	be	mentioned	that	 in	a	nearby	tea	estate	viz.	Hatikhuli	 the	organic	tea	plantations	have	

already	been	taken	up	successfully	with	black	pepper	plantations	as	a	bye	product.			

Demand	for	organic	produce	will	result	in	increased	demand	for	supplementary	produce	and	the	demand	

induced	supply	mechanisms	and	vice	versa	will	help	in	generating	self	employment	opportunities.	This	

will	give	a	 �illip	 to	 the	overall	productivity	and	gainful	employment	opportunities	marginally	 for	 the	

community.	The	initial	impact	may	not	be	signi�icant	but	sustained	efforts	over	a	period	will	change	the	

picture.

It	is	encouraging	to	note	that	several	farmers	in	the	KNP	area	are	well	aware	of	the	scope	of	this	economic	

activity	and	in	fact	they	are	experimenting	with	the	same	on	a	limited	scale.	I	have	come	across	a	young	

person	on	the	social	media	who	is	a	college	student	and	a	passionate	farmer	from	Golaghat	district.	He	

regularly	posts	valuable	 information,	 feedback	on	 topics	of	 environment	and	other	 important	 issues	

confronting	the	farmers.	In	a	recent	facebook	post	he	wanted	to	share	his	thoughts	on	eco	farming	 	and	

dos	and	donots	for	the	bene�it	of	his	friends	belonging	to	farming	community.	I	am	tempted	to		reproduce	

such	a	post	below	for	the	information	of	readers-

 Lakhi	Bora 

14	December	at	20:29  Jorhat ·  
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It	may	be	said	that	the	spice	gardens	of	Kaziranga	area	may	be	developed	in	the	large	back	yards	of	a	few	

local	households	who	can	afford	plantation	of	easily	available	and	easily	grown	aromatic	spices,	local	

varieties	of	citrus	fruits,	medicinal	herbs	and	plants	in	the	surroundings	of	lush	green	vegetations	or	tea	

plants.	A	�ishery	pond	surrounded	by	banana,	lemon,	guava	in	the	midst	of	the	garden	would	add	beauty	to	

the	garden.	The	organic	produce	of	spices,	medicinal	herbs/plants,	local	JOHA	rice,	black	rice	with	value	

additions,	in	attractive	packaging	and	in	other	presentable	forms	may	be	demonstrated	in	a	well	anointed	

spacious	hall/room	within	the	spice	garden	with	digital	presentation	facilities	to	showcase	the	products,	

their	 bene�its	 and	 quality	 control	management	 techniques.	 Booklets,	 pamphlets	 containing	 pictorial	

information	on	the	product	with	contact	information	details	of	the	farm	would	enhance	the	acceptability	

to	a	greater	extent.	To	maintain	an	uninterrupting	supply	of	the	organic	produce,	a	sizeable	no.	of	farming	
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communities	will	be	required	to	engage	themselves	in	cultivation.
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Agriculture	activities	play	a	very	important	role	in	the	socio	economic	and	cultural	life	like	any	other	rural	

areas	of	the	state.	Some	unique	rice	varieties	of	the	state	like	joha	(aromatic),	bora	(sticky),	and	komal	

(soft)	rice	are	widely	grown	in	the	area.	These	three	special	rice	varieties	are	very	popular	in	the	state	as	

these	 rice	 are	 used	 to	 prepare	 special	 dishes	 anonymous	 to	 Assamese	 traditional	 Bihu	 festival.	 Til	

(sesame)	 or	Narikol(coconut)	 Pitha,	 Ghila	 Pitha,	 Chungapitha,	 Bhapotdia	 Tekelipitha,	 Akhoi,	 Hurum,	

Cheera	are	made	from	these	special	rice	varieties.	Common	brands	of	these	rice	developed	in	the	state	are-	

Kolong,	Jalkuwari,	Kopili,	Pnchnan,	Padmanath	and	Jalashri.

B. RIVER TOURISM TO BE DEVELOPED IN KNP 
    LIKE JEEP SAFARI AND ELEPHANT SAFARI:

There	 is	no	organized	 river	 cruising	 facilities	 in	 the	KNP	except	 the	prearranged	 river	 tourism	 from	

Guwahati	by	some	private	operators	and	government	as	well.	These	tour	packages	are	quite	expensive	

and	beyond	the	reach	of	budget	travelers.	While	discussing	local	river	tourism	it	should	be	kept	in	mind	

that	 the	 luxury	cruisers	operated	by	government	and	private	parties	 from	Guwahati	 to	Kazirana	and	

Majuli	are	not	affordable	to	normal	or	ordinary	tourists	who	look	for	economy	packages	within	their	

budget.	Our	idea	of	river	tourism	is	similar	to	the	functioning	of	jeep	safaris	which	are	very	popular	among	

the	tourists	who	visit	the	park	every	year.	River	cruising	for	a	day	or	for	a	couple	of	hours	duration,	if	

introduced,	may	become	a	very	rewarding	self	employment	prospect	in	KNP.	During	our	study	we	came	

across	a	large	no.	tourists	both	from	the	country	and	abroad	who	expressed	that	they	would	have	liked	to	

experience	a	boating	in	mighty	river	Brahmaputra.	

Government	may	like	to	promote	the	concept	of	river	tourism	by	creating	necessary	infrastructure	in	

areas	like	dhansirimukh	and	Bagori	for	tourists	to	cruise	upstream	and	downstream	along	the	mighty	

Branmaputra	river	in	the	park	area.	These	river	cruises	will	provide	panoramic	view	of	the	park	with	its	

beautiful	�lora	and	fauna	on	the	riverbanks	to	the	tourists.	The	locals	particularly	the	youth	who	look	for	

every	opportunity	to	invest	in	tourism	for	potential	gains	will	come	forward	to	take	advantage	of	such	an	

initiative.	Inland	Water	Transport	Division	of	State	Government	may	like	to	draw	up	necessary	proposals	

to	encourage	local	youth	by	developing	a	model	similar	to	the	Periyar	Wildlife		Sanctuary	in	Kerala.

During	our	�ield	visits	to	some	remote	villages	in	the	Dhanshirimukh	area	predominantly	inhabited	by	

local	mishing	community,	we	had	a	chance	to	interact	with	Shri	Gautam	Saikia,	a	conservation	activist	of	

the	'Dhanshirimukh	Eco	Camp'.	He	told	us	that	two	machine	boats	were	at	his	disposal	for	tourists	to	enjoy	

the	thrills	of	river	cruising	on	Brahmaputra.

If	these	river	cruises	can	be	organized	through	optional	packages	under	the	control	and	supervision	of	an	

association	like	the	one	they	have	for	Jeep	Safaris	in	KNP,	there	cannot	be	reasons	to	doubt	success	of	the	

initiative.	

There	are	more	than	200	jeeps	registered	under	the	Jeep	Safari	Association	of	KNP	and	all	these	operators	

are	doing	brisk	business	through	their	packages.	The	safaris	are	organized	on	3	different	routes	popularly	

known	as,	Central	Range	Safari,	Western	Range	Safari	and	Eastern	(Agoratoli)	Range	Safari	during	season.	
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With	the	introduction	of	organic	farming	practices	in	the	area	demand	for	vermi	compost	and	such	other	

ancillary	 products	will	 be	 an	 urgent	 necessity.	 This	 automatically	 gives	 rise	 to	 youth	 empowerment	

through	a	series	of	activities	associated	with	and	to	supplement	organic	farming	practices	on	a	wider	

scale.	 It	may	be	mentioned	that	 in	a	nearby	tea	estate	viz.	Hatikhuli	 the	organic	tea	plantations	have	

already	been	taken	up	successfully	with	black	pepper	plantations	as	a	bye	product.			

Demand	for	organic	produce	will	result	in	increased	demand	for	supplementary	produce	and	the	demand	

induced	supply	mechanisms	and	vice	versa	will	help	in	generating	self	employment	opportunities.	This	

will	give	a	 �illip	 to	 the	overall	productivity	and	gainful	employment	opportunities	marginally	 for	 the	

community.	The	initial	impact	may	not	be	signi�icant	but	sustained	efforts	over	a	period	will	change	the	

picture.

It	is	encouraging	to	note	that	several	farmers	in	the	KNP	area	are	well	aware	of	the	scope	of	this	economic	

activity	and	in	fact	they	are	experimenting	with	the	same	on	a	limited	scale.	I	have	come	across	a	young	

person	on	the	social	media	who	is	a	college	student	and	a	passionate	farmer	from	Golaghat	district.	He	

regularly	posts	valuable	 information,	 feedback	on	 topics	of	 environment	and	other	 important	 issues	

confronting	the	farmers.	In	a	recent	facebook	post	he	wanted	to	share	his	thoughts	on	eco	farming	 	and	

dos	and	donots	for	the	bene�it	of	his	friends	belonging	to	farming	community.	I	am	tempted	to		reproduce	

such	a	post	below	for	the	information	of	readers-

 Lakhi	Bora 

14	December	at	20:29  Jorhat ·  
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It	may	be	said	that	the	spice	gardens	of	Kaziranga	area	may	be	developed	in	the	large	back	yards	of	a	few	

local	households	who	can	afford	plantation	of	easily	available	and	easily	grown	aromatic	spices,	local	

varieties	of	citrus	fruits,	medicinal	herbs	and	plants	in	the	surroundings	of	lush	green	vegetations	or	tea	

plants.	A	�ishery	pond	surrounded	by	banana,	lemon,	guava	in	the	midst	of	the	garden	would	add	beauty	to	

the	garden.	The	organic	produce	of	spices,	medicinal	herbs/plants,	local	JOHA	rice,	black	rice	with	value	

additions,	in	attractive	packaging	and	in	other	presentable	forms	may	be	demonstrated	in	a	well	anointed	

spacious	hall/room	within	the	spice	garden	with	digital	presentation	facilities	to	showcase	the	products,	

their	 bene�its	 and	 quality	 control	management	 techniques.	 Booklets,	 pamphlets	 containing	 pictorial	

information	on	the	product	with	contact	information	details	of	the	farm	would	enhance	the	acceptability	

to	a	greater	extent.	To	maintain	an	uninterrupting	supply	of	the	organic	produce,	a	sizeable	no.	of	farming	
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Agriculture	activities	play	a	very	important	role	in	the	socio	economic	and	cultural	life	like	any	other	rural	

areas	of	the	state.	Some	unique	rice	varieties	of	the	state	like	joha	(aromatic),	bora	(sticky),	and	komal	

(soft)	rice	are	widely	grown	in	the	area.	These	three	special	rice	varieties	are	very	popular	in	the	state	as	

these	 rice	 are	 used	 to	 prepare	 special	 dishes	 anonymous	 to	 Assamese	 traditional	 Bihu	 festival.	 Til	

(sesame)	 or	Narikol(coconut)	 Pitha,	 Ghila	 Pitha,	 Chungapitha,	 Bhapotdia	 Tekelipitha,	 Akhoi,	 Hurum,	

Cheera	are	made	from	these	special	rice	varieties.	Common	brands	of	these	rice	developed	in	the	state	are-	

Kolong,	Jalkuwari,	Kopili,	Pnchnan,	Padmanath	and	Jalashri.

B. RIVER TOURISM TO BE DEVELOPED IN KNP 
    LIKE JEEP SAFARI AND ELEPHANT SAFARI:

There	 is	no	organized	 river	 cruising	 facilities	 in	 the	KNP	except	 the	prearranged	 river	 tourism	 from	

Guwahati	by	some	private	operators	and	government	as	well.	These	tour	packages	are	quite	expensive	

and	beyond	the	reach	of	budget	travelers.	While	discussing	local	river	tourism	it	should	be	kept	in	mind	

that	 the	 luxury	cruisers	operated	by	government	and	private	parties	 from	Guwahati	 to	Kazirana	and	

Majuli	are	not	affordable	to	normal	or	ordinary	tourists	who	look	for	economy	packages	within	their	

budget.	Our	idea	of	river	tourism	is	similar	to	the	functioning	of	jeep	safaris	which	are	very	popular	among	

the	tourists	who	visit	the	park	every	year.	River	cruising	for	a	day	or	for	a	couple	of	hours	duration,	if	

introduced,	may	become	a	very	rewarding	self	employment	prospect	in	KNP.	During	our	study	we	came	

across	a	large	no.	tourists	both	from	the	country	and	abroad	who	expressed	that	they	would	have	liked	to	

experience	a	boating	in	mighty	river	Brahmaputra.	

Government	may	like	to	promote	the	concept	of	river	tourism	by	creating	necessary	infrastructure	in	

areas	like	dhansirimukh	and	Bagori	for	tourists	to	cruise	upstream	and	downstream	along	the	mighty	

Branmaputra	river	in	the	park	area.	These	river	cruises	will	provide	panoramic	view	of	the	park	with	its	

beautiful	�lora	and	fauna	on	the	riverbanks	to	the	tourists.	The	locals	particularly	the	youth	who	look	for	

every	opportunity	to	invest	in	tourism	for	potential	gains	will	come	forward	to	take	advantage	of	such	an	

initiative.	Inland	Water	Transport	Division	of	State	Government	may	like	to	draw	up	necessary	proposals	

to	encourage	local	youth	by	developing	a	model	similar	to	the	Periyar	Wildlife		Sanctuary	in	Kerala.

During	our	�ield	visits	to	some	remote	villages	in	the	Dhanshirimukh	area	predominantly	inhabited	by	

local	mishing	community,	we	had	a	chance	to	interact	with	Shri	Gautam	Saikia,	a	conservation	activist	of	

the	'Dhanshirimukh	Eco	Camp'.	He	told	us	that	two	machine	boats	were	at	his	disposal	for	tourists	to	enjoy	

the	thrills	of	river	cruising	on	Brahmaputra.

If	these	river	cruises	can	be	organized	through	optional	packages	under	the	control	and	supervision	of	an	

association	like	the	one	they	have	for	Jeep	Safaris	in	KNP,	there	cannot	be	reasons	to	doubt	success	of	the	

initiative.	

There	are	more	than	200	jeeps	registered	under	the	Jeep	Safari	Association	of	KNP	and	all	these	operators	

are	doing	brisk	business	through	their	packages.	The	safaris	are	organized	on	3	different	routes	popularly	

known	as,	Central	Range	Safari,	Western	Range	Safari	and	Eastern	(Agoratoli)	Range	Safari	during	season.	
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The	charges	for	a	safari	during	seasonrange	from	₹2,500.00	to	₹3,000.00	or	even	more	depending	on	

customization	of	the	packages/deals.

However,	 government	 intervention	 should	 be	mandatory	 for	 such	 an	 initiative	 to	 ensure	 safety	 and	

quality	 management/control	 of	 vessels	 and	 for	 promotional	 support	 through	 organized	 banking	

institutions	to	the	intending	youth.	This	experiment	may	have	far	reaching	consequences	in	view	of	the	

demand	for	small	boats	during	�lood	seasons	to	evacuate	the	marooned	villagers	from	the	�lood	affected	

areas.
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C. PROMOTION OF TRADITIONAL WEAVING 
ACTIVITIES WITH INNOVATIVE VALUE ADDITION:

Weaving	is	a	quite	common	household	traditional	activity	in	most	of	the	rural	areas	of	Assam.	Apart	from	

the	local	village	women,	Mishings	and	Karbis	who	inhabit	the	KNP	area	are	highly	skilled	weavers	who	are	

capable	of	weaving	magic	on	their	traditional	looms.	We	promoted	25	Joint	Liability	Groups	consisting	5	

women	weavers	in	each	group	with	support	from	State	Institute	of	Rural	Development	Assam.	One	month	

training	programme	for	each	weaver	was	organized	at	Guwahati	and	were	trained	on	modern		jacquard	

looms	with	other	latest	and	innovative	techniques.	Their	handloom	products	with	value	addition	are	in	

demand	for	the	tourists	and	most	of	the	resorts	and	hotels	including	a	large	no.	of	boutique	stores	display	

the	colorful	handloom	products	for	sale	and	the	local	weavers	are	bene�itted	in	the	process.	The	mishing	

mekhela	 chador	 with	 bright	 colourful	 designs	 are	 in	 great	 demand.	 However,	 it	 is	 felt	 that	 more	

promotional	efforts	are	required	to	commercialise	this	traditional	activity	to	make	it	highly	remunerative.

D. A RESOURCE CENTRE FOR INNOVATIVE SOLUTIONS 
AND CAPACITY BUILDING OF YOUTH AND WOMEN:

Necessity	of	a	Resource	cum	Innovation	Centre	for	the	communities	in	the	fringe	of	Kaziranga	National	

Park	has	been	felt	since	a	long	time.	A	resource	cum	research	centre	in	central	Kaziranga	area	to	cater	to	

various	needs	like	–	capacity	building	in	different	bio	friendly	livelihood	options	with	demonstration	

facilities,	library/e-library	for	research	on	conservation	needs	and	innovative	socio	economic	activities,	

conference/video	conference	facility,	showcasing	of	local	culture,	tradition	and	heritage,		accommodation	

facility	for	research	scholars,	botanical	garden	and	animal	healthcare	facility.	Important	stakeholders	of	

the	resource	centre	could	be	-	State	Institute	of	Rural	Development	(SIRD)	Assam,	National	Institute	of	

Rural	Development	(NIRD)	Guwahati,	Indian	Institute	of	Entrepreneurship	(IIE)	Guwahati,	IIT-Guwahati,	

North	 Eastern	 Space	 Application	 Centre	 (NESAC),	 Don	 Bosco	 Institute	 (DBI),	 Guwahati,	 Assam	 Skill	

Development	Mission,	North	East	Institute	of	Science	&	Technology	(NEIST)	Jorhat,	Assam	Agriculture	

University	(AAU).	State	Innovation	and	Transformation	Aayog	(SITA)	Assam	may	coordinate	the	activities	

of	 all	 concerned	 and	 overall	 functioning	 of	 the	 Centre	 for	 sustenance	 with	 support	 from	 State	

Government.	

Government	of	Assam	may	like	to	consider	implementation	of	the	above	recommendations	in	phases	in	

collaborative	mode.
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ADAPTING TO CLIMATE CHANGE IN ASSAM : 
NEED OF APPROPRIATE POLICIES  
FOR VULNERABLE COMMUNITIES 

A
ssam	 is	 located	 in	 the	central	part	of	northeast	 India	 (NER)	 in	 the	shadows	of	 the	Eastern	

Himalayan	Region	(EHR)	and	shares	the	basins	of	the	Brahmaputra	and	the	Barak,	two	large	

river	systems	of	the	world.	The	EHR	and	the	Brahmaputra-Barak	basin	are	highly	vulnerable	to	

climate	 change	 as	 assessed	 in	 terms	 of	 impact	 of	 climate	 change	 on	water,	 food	 crops,	 ecosystems,	

livelihoods	and	health.	

Increasing	 air	 temperature,	 irregularity	 in	 historically	 observed	 rainfall	 patterns,	 reducing	 winter	

rainfall,	 frequent	 appearance	 of	 drought	 like	 situations	 and	 changes	 in	microclimate	 are	 considered	

indicators	of	climate	change	for	the	NER	as	well	as	Assam.	Some	commonly	observed	consequences	of	

climate	change	are	increasing	intensity	and	frequency	of	water	and	climate	induced	hazards	(such	as	

�looding,	 riverbank	 erosion,	 land	 degradation	 due	 to	 sand	 deposition	 and	 cyclonic	 storms),	 loss	 of	

agricultural	productivity,	reduction	in	�ish	production	and	prospects	of	�ishery	as	a	livelihood,	drying	of	

streams	and	springs,	drinking	water	crisis,	rise	in	occurrence	of	vector	borne	diseases,	degradation	of	

wild	 habitats	 and	 aquatic	 ecosystems,	 displacement	 and	 migration	 of	 people,	 impoverishment,	

malnutrition	and	human	insecurity.	Such	implications	pose	grave	challenges	to	the	sustainability	of	�lora,	

fauna,	 ecosystems,	 biodiversity,	 natural	 resources,	 food,	 livelihoods,	 health	 and	 overall	 wellbeing	 of	

human	societies	in	the	region.

Communities	living	in	the	state	have	been	surviving	and	sustaining	for	ages	by	coping	with	and	adapting	

to	environmental	and	climate	changes	on	the	strength	of	their	traditional	knowledge	and	skill,	enriched	

with	improvisation	using	their	endemic	intelligence.	Such	locally	effective	adaptation	strategies	include	

practices	like	making	of	houses,	farming	methods,	selection	of	crops,	storage	of	seeds	and	food	items,	

water	harvesting,	irrigation,	use	of	medicinal	plants	for	healthcare,	local	land	use	etc.	There	are	many	

remarkable	examples	of	suchautonomous	adaptation	practices	of	communities	implemented	on	their	

own	in	both	the	Brahmaputra	and	the	Barak	valley	of	Assam.	

However,	it	has	been	observed	that	such	local	practices,	are	very	often	not	supported	by	existing	policies	

at	national,	state	and	local	levels.	Besides,	there	are	many	areas	in	disaster	risk	reduction	and	climate	

change	adaptation	that	are	still	suffering	from	policy	paralysis	and	policy	de�icit.	

Understanding	 of	 the	 nuances	 of	 adaptationpractices	 of	 indigenous	 communities	 in	 the	 local	

socioecological	context	is	poor	in	Assam,	both	in	academia	and	policy	making.	While	many	traditional	

practices	 of	 adaptation	 have	 become	 irrelevant	 or	 less	 effective	 due	 to	 changing	 nature	 of	 natural	

disasters	 and	 alterations	 in	 landscape	 structure	 and	 ecosystem	 functions,	 there	 is	 no	 attempt	 to	

rejuvenate	the	dying	traditional	wisdom	and	skills	of	adaptation.	The	actions	of	Government	and	NGOs	

aimed	at	resilience	building	have	limited	reach	and	success	because	of	lack	of	holistic	approach	and	long-

term	intervention.	
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The	charges	for	a	safari	during	seasonrange	from	₹2,500.00	to	₹3,000.00	or	even	more	depending	on	

customization	of	the	packages/deals.

However,	 government	 intervention	 should	 be	mandatory	 for	 such	 an	 initiative	 to	 ensure	 safety	 and	

quality	 management/control	 of	 vessels	 and	 for	 promotional	 support	 through	 organized	 banking	

institutions	to	the	intending	youth.	This	experiment	may	have	far	reaching	consequences	in	view	of	the	

demand	for	small	boats	during	�lood	seasons	to	evacuate	the	marooned	villagers	from	the	�lood	affected	

areas.
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C. PROMOTION OF TRADITIONAL WEAVING 
ACTIVITIES WITH INNOVATIVE VALUE ADDITION:

Weaving	is	a	quite	common	household	traditional	activity	in	most	of	the	rural	areas	of	Assam.	Apart	from	

the	local	village	women,	Mishings	and	Karbis	who	inhabit	the	KNP	area	are	highly	skilled	weavers	who	are	

capable	of	weaving	magic	on	their	traditional	looms.	We	promoted	25	Joint	Liability	Groups	consisting	5	

women	weavers	in	each	group	with	support	from	State	Institute	of	Rural	Development	Assam.	One	month	

training	programme	for	each	weaver	was	organized	at	Guwahati	and	were	trained	on	modern		jacquard	

looms	with	other	latest	and	innovative	techniques.	Their	handloom	products	with	value	addition	are	in	

demand	for	the	tourists	and	most	of	the	resorts	and	hotels	including	a	large	no.	of	boutique	stores	display	

the	colorful	handloom	products	for	sale	and	the	local	weavers	are	bene�itted	in	the	process.	The	mishing	

mekhela	 chador	 with	 bright	 colourful	 designs	 are	 in	 great	 demand.	 However,	 it	 is	 felt	 that	 more	

promotional	efforts	are	required	to	commercialise	this	traditional	activity	to	make	it	highly	remunerative.

D. A RESOURCE CENTRE FOR INNOVATIVE SOLUTIONS 
AND CAPACITY BUILDING OF YOUTH AND WOMEN:

Necessity	of	a	Resource	cum	Innovation	Centre	for	the	communities	in	the	fringe	of	Kaziranga	National	

Park	has	been	felt	since	a	long	time.	A	resource	cum	research	centre	in	central	Kaziranga	area	to	cater	to	

various	needs	like	–	capacity	building	in	different	bio	friendly	livelihood	options	with	demonstration	

facilities,	library/e-library	for	research	on	conservation	needs	and	innovative	socio	economic	activities,	

conference/video	conference	facility,	showcasing	of	local	culture,	tradition	and	heritage,		accommodation	

facility	for	research	scholars,	botanical	garden	and	animal	healthcare	facility.	Important	stakeholders	of	

the	resource	centre	could	be	-	State	Institute	of	Rural	Development	(SIRD)	Assam,	National	Institute	of	

Rural	Development	(NIRD)	Guwahati,	Indian	Institute	of	Entrepreneurship	(IIE)	Guwahati,	IIT-Guwahati,	

North	 Eastern	 Space	 Application	 Centre	 (NESAC),	 Don	 Bosco	 Institute	 (DBI),	 Guwahati,	 Assam	 Skill	

Development	Mission,	North	East	Institute	of	Science	&	Technology	(NEIST)	Jorhat,	Assam	Agriculture	

University	(AAU).	State	Innovation	and	Transformation	Aayog	(SITA)	Assam	may	coordinate	the	activities	

of	 all	 concerned	 and	 overall	 functioning	 of	 the	 Centre	 for	 sustenance	 with	 support	 from	 State	

Government.	

Government	of	Assam	may	like	to	consider	implementation	of	the	above	recommendations	in	phases	in	

collaborative	mode.
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ADAPTING TO CLIMATE CHANGE IN ASSAM : 
NEED OF APPROPRIATE POLICIES  
FOR VULNERABLE COMMUNITIES 

A
ssam	 is	 located	 in	 the	central	part	of	northeast	 India	 (NER)	 in	 the	shadows	of	 the	Eastern	

Himalayan	Region	(EHR)	and	shares	the	basins	of	the	Brahmaputra	and	the	Barak,	two	large	

river	systems	of	the	world.	The	EHR	and	the	Brahmaputra-Barak	basin	are	highly	vulnerable	to	

climate	 change	 as	 assessed	 in	 terms	 of	 impact	 of	 climate	 change	 on	water,	 food	 crops,	 ecosystems,	

livelihoods	and	health.	

Increasing	 air	 temperature,	 irregularity	 in	 historically	 observed	 rainfall	 patterns,	 reducing	 winter	

rainfall,	 frequent	 appearance	 of	 drought	 like	 situations	 and	 changes	 in	microclimate	 are	 considered	

indicators	of	climate	change	for	the	NER	as	well	as	Assam.	Some	commonly	observed	consequences	of	

climate	change	are	increasing	intensity	and	frequency	of	water	and	climate	induced	hazards	(such	as	

�looding,	 riverbank	 erosion,	 land	 degradation	 due	 to	 sand	 deposition	 and	 cyclonic	 storms),	 loss	 of	

agricultural	productivity,	reduction	in	�ish	production	and	prospects	of	�ishery	as	a	livelihood,	drying	of	

streams	and	springs,	drinking	water	crisis,	rise	in	occurrence	of	vector	borne	diseases,	degradation	of	

wild	 habitats	 and	 aquatic	 ecosystems,	 displacement	 and	 migration	 of	 people,	 impoverishment,	

malnutrition	and	human	insecurity.	Such	implications	pose	grave	challenges	to	the	sustainability	of	�lora,	

fauna,	 ecosystems,	 biodiversity,	 natural	 resources,	 food,	 livelihoods,	 health	 and	 overall	 wellbeing	 of	

human	societies	in	the	region.

Communities	living	in	the	state	have	been	surviving	and	sustaining	for	ages	by	coping	with	and	adapting	

to	environmental	and	climate	changes	on	the	strength	of	their	traditional	knowledge	and	skill,	enriched	

with	improvisation	using	their	endemic	intelligence.	Such	locally	effective	adaptation	strategies	include	

practices	like	making	of	houses,	farming	methods,	selection	of	crops,	storage	of	seeds	and	food	items,	

water	harvesting,	irrigation,	use	of	medicinal	plants	for	healthcare,	local	land	use	etc.	There	are	many	

remarkable	examples	of	suchautonomous	adaptation	practices	of	communities	implemented	on	their	

own	in	both	the	Brahmaputra	and	the	Barak	valley	of	Assam.	

However,	it	has	been	observed	that	such	local	practices,	are	very	often	not	supported	by	existing	policies	

at	national,	state	and	local	levels.	Besides,	there	are	many	areas	in	disaster	risk	reduction	and	climate	

change	adaptation	that	are	still	suffering	from	policy	paralysis	and	policy	de�icit.	

Understanding	 of	 the	 nuances	 of	 adaptationpractices	 of	 indigenous	 communities	 in	 the	 local	

socioecological	context	is	poor	in	Assam,	both	in	academia	and	policy	making.	While	many	traditional	

practices	 of	 adaptation	 have	 become	 irrelevant	 or	 less	 effective	 due	 to	 changing	 nature	 of	 natural	

disasters	 and	 alterations	 in	 landscape	 structure	 and	 ecosystem	 functions,	 there	 is	 no	 attempt	 to	

rejuvenate	the	dying	traditional	wisdom	and	skills	of	adaptation.	The	actions	of	Government	and	NGOs	

aimed	at	resilience	building	have	limited	reach	and	success	because	of	lack	of	holistic	approach	and	long-

term	intervention.	
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Analysis	of	 existing	policy	 instruments	 that	 address	different	 aspects	of	disaster	 risk	mitigation	and	

climate	change	adaptation	(e.g.	disaster	management,	�lood	and	erosion	mitigation,	agriculture,	forest,	

environment,	wildlife,	water,	irrigation,	�ishery,	sustainable	development	etc.)	has	revealed	that	many	of	

these	 policies	 are	 not	 pertinent	 to	 ground	 reality.	 These	 policies	 are	 inadequate	 in	 supporting	 and	

strengthening	the	plethora	of	strategies	and	practices	which	people	have	adopted	and	used	for	ages	to	

cope	with	the	detrimental	impacts	of	water	induced	disasters	and	climate	change.

Assam	direly	needs	an	integrated	�lood	and	erosion	mitigation	policy	that	accounts	for	climate	change	and	

local	adaptation	practices.	 It	 is	 time	 the	much	needed	water	policy,	 that	has	 remained	 in	 suspended	

animation	since	2007,	is	resurrected,	revised	and	adopted	with	utmost	urgency.	The	State	Climate	Action	

Plan	needs	to	be	reviewed	and	improved	to	make	it	more	useful	to	the	State	Government	and	the	state's	

climate	vulnerable	population.

This	is	high	time	we	recognize	the	immediate	need	for	policy	reforms	and	mainstreaming	of	adaptation	in	

disaster	risk	management,	agriculture	and	development	planning	in	general.

(The	article	contains	the	summary	of	an	invited	talk	delivered	by	the	author	in	the	'International	Conference	

on	 Climate	 Change,	 Biodiversity	 and	 Sustainable	 Agriculture	 (ICCBSA-2018)'organised	 by	 the	 Assam	

Agriculture	University,	Jorhat	during	December	13-16,	2018	at	AAU,	Jorhat,	Assam)

Environment,	Forest	and	Climate

An	International	Conference	on	climate	organised	by	Assam	Agricultural	University,	Jorhat

Thought	Process	:	Points	to	Ponder

104
Environment,	Forest	and	Climate

A	blue	throated	barbet	(Hetuluka)	found	in	Assam



Dr.	Partha	J	Das
Head,	'Water,	Climate	&	Hazard	Division'
Aaranyak	(A	Scienti�ic	and	Industrial	Research	Organisation	of	India)
Administrative	Of�ice,	House	Number	#	13,	Tayab	Ali	Byelane
Bishnu	Rabha	Path,	BeltolaTinali,	Bhetapara	Link	Road
P.O	Beltola,	Guwahati-	781028,	Assam,	India
e-mail:	partha@aaranyak.org,	parthajdas@gmail.com
Telephone:	+91-361-2230250,	Telefax:	+91-361-2228418
Mobile:	+91	9435116558,	+91	9957189404
Website:	www.aaranyak.org

THE	AUTHOR

103

Thought	Process	:	Points	to	PonderThought	Process	:	Points	to	Ponder

Analysis	of	 existing	policy	 instruments	 that	 address	different	 aspects	of	disaster	 risk	mitigation	and	

climate	change	adaptation	(e.g.	disaster	management,	�lood	and	erosion	mitigation,	agriculture,	forest,	

environment,	wildlife,	water,	irrigation,	�ishery,	sustainable	development	etc.)	has	revealed	that	many	of	

these	 policies	 are	 not	 pertinent	 to	 ground	 reality.	 These	 policies	 are	 inadequate	 in	 supporting	 and	

strengthening	the	plethora	of	strategies	and	practices	which	people	have	adopted	and	used	for	ages	to	

cope	with	the	detrimental	impacts	of	water	induced	disasters	and	climate	change.

Assam	direly	needs	an	integrated	�lood	and	erosion	mitigation	policy	that	accounts	for	climate	change	and	

local	adaptation	practices.	 It	 is	 time	 the	much	needed	water	policy,	 that	has	 remained	 in	 suspended	

animation	since	2007,	is	resurrected,	revised	and	adopted	with	utmost	urgency.	The	State	Climate	Action	

Plan	needs	to	be	reviewed	and	improved	to	make	it	more	useful	to	the	State	Government	and	the	state's	

climate	vulnerable	population.

This	is	high	time	we	recognize	the	immediate	need	for	policy	reforms	and	mainstreaming	of	adaptation	in	

disaster	risk	management,	agriculture	and	development	planning	in	general.

(The	article	contains	the	summary	of	an	invited	talk	delivered	by	the	author	in	the	'International	Conference	

on	 Climate	 Change,	 Biodiversity	 and	 Sustainable	 Agriculture	 (ICCBSA-2018)'organised	 by	 the	 Assam	

Agriculture	University,	Jorhat	during	December	13-16,	2018	at	AAU,	Jorhat,	Assam)

Environment,	Forest	and	Climate

An	International	Conference	on	climate	organised	by	Assam	Agricultural	University,	Jorhat

Thought	Process	:	Points	to	Ponder

104
Environment,	Forest	and	Climate

A	blue	throated	barbet	(Hetuluka)	found	in	Assam



105

Sagarmoy	Phukan

Thought	Process	:	Points	to	Ponder

DEVELOPING CLIMATE RESILIENT 
CITIES IN INDIA

ABSTRACT

U
rban	Climate	Change	Resilience	is	an	emerging	concept	which	have	gained	popularity	in	face	of	

Climate	Change.	The	study	focuses	in	developing	Climate	Change	Resilient	Cities	 in	India.	A	

number	of	resilience	framework	have	been	developed	by	various	organizations	and	institutions	

for	 their	countries.	Urban	centres	are	 the	key	 junction	 for	a	developing	country	upholding	economy,	

�inance	and	working	population.	With	the	growing	variability	in	the	climate	and	as	a	developing	country	

where	resources	are	skewedly	distributed	among	the	population,	it	has	become	important	to	create	a	

resilience	framework	for	the	urban	centres	of	the	country.	With	the	Government	of	India	launching	the	

Smart	Cities	Mission,	huge	amount	of	investments	has	been	provided	to	the	urban	centres.	The	study	has	

tried	 to	 determine	 the	 resilience	 capacity	 of	 Smart	 Cities	 Mission	 with	 respect	 to	 Sustainable	

Development	Goals	and	New	Urban	Agenda	and	also	develop	a	framework	to	enable	local	policymakers	

and	 Urban	 Local	 Bodies	 to	 provide	 ef�icient	 resilience	 system	within	 the	 Smart	 Cities	Mission.	 The	

framework	has	been	developed	with	the	help	multivariate	analysis	using	CATPCA	for	identi�ication	of	

indicators	 collected	 from	 various	 individuals.	 The	 results	 have	 indicated	 the	 need	 to	 develop	 good	

governance,	ICT,	investments	and	high	coordination	among	agencies	to	provide	a	robust	resilience	system	

to	the	urban	centres	of	the	country.

Key	Words:	Urban	Resilience	·	Urban	Climate	Change	Resilience	·	Categorical	Principal	Component	Analysis	·	Non-

Linear	Principal	Component	Analysis	·	Smart	Cities	Mission	·	Urban	Planning	and	Smart	Cities.

INTRODUCTION

India	 is	developing	at	a	rapid	rate	with	an	ever-growing	population.	At	being	on	the	3rd	position	for	

highest	emission	of	eCO2	it	is	very	important	to	mitigate	the	emissions.	In	this	time	of	strained	resources	

in	most	areas,	with	huge	population	residing	in	small	areas	with	limited	resources,	there	can	be	drastic	ill	

effects	affecting	many	aspects	of	 life	These	 ill	 effects	 can	 result	 in	a	positive	 feedback	 loop	 that	will	

increase	 problems	 like	 Urban	 Heat	 Islands	 (UHI)	 or	 heat	 stress,	 excessive	 CO2	 emissions,	 natural	

resources	depletion	(air	pollution,	water	pollution),	vector	borne	diseases,	etc.	in	urban	center	[1,	2]	and	

bring	the	whole	system	to	a	different	level	to	which	the	population	may	not	be	prepared.	India	has	given	its	

Indented	Nationally	Determined	Contribution	(INDC)	to	reduce	its	emissions	by	20%	in	2020	[3]	and	

have	been	able	to	reduce	up	to	12%	in	2010.	There	is	yet	a	lot	to	be	done	and	helping	hands	from	experts	is	

indicated.

India	is	among	the	top	three	fastest	economically	growing	countries	in	the	world	at	present.	It	is	evident	

that	population	in	urban	areas	will	increase	at	an	alarming	rate	in	recent	years.	More	than	30%	of	the	total	

population	already	reside	in	the	urban	centers	in	India.	Economic	growth	often	implies	conversion	of	

*	This	article	has	been	accepted	for	poster	presentation	of	International	Conference	on	Smart	Cities,	2019	held	on	14th	–	19th	

March,	2019	at	Jamia	Millia	Islamia	University,	New	Delhi.
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lands	for	housing,	commercial	activities,	industries,	etc.	This	is	not	healthy	urbanization	as	unplanned	

development	is	taking	place	without	considering	the	vulnerable	areas.	This	can	create	unbalances	in	the	

urban	centres	in	their	climate	and	environment.	A	study	by	Mohan	et	al.	[4]	had	found	Urban	Heat	Island	

(UHI)	intensity	of	Delhi	to	be	signi�icantly	high	during	summers.	This	makes	Delhi	much	warmer	then	in	

natural	conditions.	A	result	of	this	people	uses	more	energy	exhausting	machines	like	air-conditioners,	

more	 housing	 and	 concrete	 covers,	 vehicles,	 etc.	 This	 becomes	 a	 positive	 feedback	 loop;	 creating	

complicacies	to	the	population.	The	urban	centers	in	India	will	not	be	able	to	face	such	damages	caused	by	

a	large	population.	So	it	is	important	to	bring	resilient	urban	centers	to	address	such	issues	and	provide	

solutions	for	developing	sustainable,	clean	and	hygienic	cities.	A	holistic	approach	is	required	to	improve	

starting	from	industries	to	a	household.	Irreversible	changes	to	due	to	unplanned	urbanization	can	cause	

tremendous	damages	and	challenges	to	the	future	generations.	A	damaged	urban	center	can	cause	huge	

economical	loss	hence	climate	change	resilient	and	sustainable	urban	centers	are	important	to	develop.	

India	as	developing	country	needs	to	have	more	of	urban	resilience	as	geographically	it	lies	in	one	of	the	

most	climate	change	prone	areas.	The	Global	South	is	the	�irst	area	that	has	already	been	under	the	heat	of	

climate	change.	Major	cities	in	the	country	like	Delhi,	Mumbai,	etc.,	already	have	faced	water	crisis.	From	

observational	point	of	view	and	scienti�ic	readings	it	is	evident	that	most	of	the	cities	in	India	experience	

high	temperature	within	the	city	limits.

The	present	study	is	a	multi-dimensional	assessment	of	India's	initiative	in	Sustainable	Development	

Goals	for	urban	scenarios.	This	aim	has	been	achieved	by	two	objectives;	�irstly,	by	assessing	the	resilience	

capacity	of	Indian	Smart	Cities	Mission	and	its	sustainability	with	respect	to	Sustainable	Development	

Goals	and	secondly,	by	developing	a	resilience	framework	for	urban	centres	in	India.

Resilience	and	its	need

Resilience	as	de�ined	by	Walker	et	al.	

[5];	 is	 the	 capacity	 of	 a	 system	 to	

absorb	disturbance	and	reorganize	

while	 undergoing	 change	 to	 still	

retain	essentially	the	same	function,	

structure,	 identity,	 and	 feedbacks.	

Urban	resilience	has	been	de�ined	as	

the	amount	of	disturbance	an	urban	

system/centre	 can	 absorb	 and	

remain	 within	 the	 same	 state	 or	

domain	of	attraction,	and	the	degree	

to	which	 the	 system	can	build	and	

increase	 its	 capacity	 for	 learning	

and	adaptation	[6].	Simplifying,	it	is	

the	capacity	of	urban	centres,	communities,	individuals,	organizations	and	business	to	recover	from	a	

shock	or	stress,	in	this	case	the	impacts	of	climate	change	[7].	It	is	an	inherent	and	fundamental	quality	for	

both	human	and	natural	systems	[8,	9].	International	Panel	for	Climate	Change	(IPCC)	de�ines	resilience	as	
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to	the	urban	centres	of	the	country.

Key	Words:	Urban	Resilience	·	Urban	Climate	Change	Resilience	·	Categorical	Principal	Component	Analysis	·	Non-

Linear	Principal	Component	Analysis	·	Smart	Cities	Mission	·	Urban	Planning	and	Smart	Cities.

INTRODUCTION

India	 is	developing	at	a	rapid	rate	with	an	ever-growing	population.	At	being	on	the	3rd	position	for	

highest	emission	of	eCO2	it	is	very	important	to	mitigate	the	emissions.	In	this	time	of	strained	resources	

in	most	areas,	with	huge	population	residing	in	small	areas	with	limited	resources,	there	can	be	drastic	ill	

effects	affecting	many	aspects	of	 life	These	 ill	 effects	 can	 result	 in	a	positive	 feedback	 loop	 that	will	

increase	 problems	 like	 Urban	 Heat	 Islands	 (UHI)	 or	 heat	 stress,	 excessive	 CO2	 emissions,	 natural	

resources	depletion	(air	pollution,	water	pollution),	vector	borne	diseases,	etc.	in	urban	center	[1,	2]	and	

bring	the	whole	system	to	a	different	level	to	which	the	population	may	not	be	prepared.	India	has	given	its	

Indented	Nationally	Determined	Contribution	(INDC)	to	reduce	its	emissions	by	20%	in	2020	[3]	and	

have	been	able	to	reduce	up	to	12%	in	2010.	There	is	yet	a	lot	to	be	done	and	helping	hands	from	experts	is	

indicated.

India	is	among	the	top	three	fastest	economically	growing	countries	in	the	world	at	present.	It	is	evident	

that	population	in	urban	areas	will	increase	at	an	alarming	rate	in	recent	years.	More	than	30%	of	the	total	

population	already	reside	in	the	urban	centers	in	India.	Economic	growth	often	implies	conversion	of	

*	This	article	has	been	accepted	for	poster	presentation	of	International	Conference	on	Smart	Cities,	2019	held	on	14th	–	19th	

March,	2019	at	Jamia	Millia	Islamia	University,	New	Delhi.
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lands	for	housing,	commercial	activities,	industries,	etc.	This	is	not	healthy	urbanization	as	unplanned	

development	is	taking	place	without	considering	the	vulnerable	areas.	This	can	create	unbalances	in	the	

urban	centres	in	their	climate	and	environment.	A	study	by	Mohan	et	al.	[4]	had	found	Urban	Heat	Island	

(UHI)	intensity	of	Delhi	to	be	signi�icantly	high	during	summers.	This	makes	Delhi	much	warmer	then	in	

natural	conditions.	A	result	of	this	people	uses	more	energy	exhausting	machines	like	air-conditioners,	

more	 housing	 and	 concrete	 covers,	 vehicles,	 etc.	 This	 becomes	 a	 positive	 feedback	 loop;	 creating	

complicacies	to	the	population.	The	urban	centers	in	India	will	not	be	able	to	face	such	damages	caused	by	

a	large	population.	So	it	is	important	to	bring	resilient	urban	centers	to	address	such	issues	and	provide	

solutions	for	developing	sustainable,	clean	and	hygienic	cities.	A	holistic	approach	is	required	to	improve	

starting	from	industries	to	a	household.	Irreversible	changes	to	due	to	unplanned	urbanization	can	cause	

tremendous	damages	and	challenges	to	the	future	generations.	A	damaged	urban	center	can	cause	huge	

economical	loss	hence	climate	change	resilient	and	sustainable	urban	centers	are	important	to	develop.	

India	as	developing	country	needs	to	have	more	of	urban	resilience	as	geographically	it	lies	in	one	of	the	

most	climate	change	prone	areas.	The	Global	South	is	the	�irst	area	that	has	already	been	under	the	heat	of	

climate	change.	Major	cities	in	the	country	like	Delhi,	Mumbai,	etc.,	already	have	faced	water	crisis.	From	

observational	point	of	view	and	scienti�ic	readings	it	is	evident	that	most	of	the	cities	in	India	experience	

high	temperature	within	the	city	limits.

The	present	study	is	a	multi-dimensional	assessment	of	India's	initiative	in	Sustainable	Development	

Goals	for	urban	scenarios.	This	aim	has	been	achieved	by	two	objectives;	�irstly,	by	assessing	the	resilience	

capacity	of	Indian	Smart	Cities	Mission	and	its	sustainability	with	respect	to	Sustainable	Development	

Goals	and	secondly,	by	developing	a	resilience	framework	for	urban	centres	in	India.

Resilience	and	its	need

Resilience	as	de�ined	by	Walker	et	al.	

[5];	 is	 the	 capacity	 of	 a	 system	 to	

absorb	disturbance	and	reorganize	

while	 undergoing	 change	 to	 still	

retain	essentially	the	same	function,	

structure,	 identity,	 and	 feedbacks.	

Urban	resilience	has	been	de�ined	as	

the	amount	of	disturbance	an	urban	

system/centre	 can	 absorb	 and	

remain	 within	 the	 same	 state	 or	

domain	of	attraction,	and	the	degree	

to	which	 the	 system	can	build	and	

increase	 its	 capacity	 for	 learning	

and	adaptation	[6].	Simplifying,	it	is	

the	capacity	of	urban	centres,	communities,	individuals,	organizations	and	business	to	recover	from	a	

shock	or	stress,	in	this	case	the	impacts	of	climate	change	[7].	It	is	an	inherent	and	fundamental	quality	for	

both	human	and	natural	systems	[8,	9].	International	Panel	for	Climate	Change	(IPCC)	de�ines	resilience	as	
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'the	ability	of	a	social	or	ecological	system	to	absorb	disturbances	while	retaining	the	same	basic	structure	

and	ways	of	functioning,	the	capacity	of	self-organization,	and	the	capacity	to	adapt	to	stress	and	change'	

[10].	The	concept	at	this	point	of	time	has	been	imbedded	into	thoughts	of	most	city	planners	as	we	face	a	

package	of	problems	such	as	climate	change,	environmental	degradation,	resources	depletion,	etc.	The	

concept	of	resilience	is	very	useful	to	address	climate	risk	and	unexpected	events,	and	in	enhancing	efforts	

to	survive,	adapt	and	mitigate	to	thrive	in	the	face	of	climate	change	[11].

Urban	centres	are	at	a	unique	moment	at	this	time,	especially	in	the	East	and	South	East	Asian	regions	

where	economic	development	is	at	a	fast	pace.	With	social,	�inancial	and	political	movements	he	future	of	

the	 cities	 will	 be	 in�luenced.	 Hence	 it	 is	 very	 critical	 to	 plan	 meticulously	 how	 the	 growth	 and	

vulnerabilities	of	the	urban	centres	will	be	dealt	and	managed	with.	The	cities'	life	line	at	present	times	are	

based	upon	urbanization,	decentralization	and	domestic	capital	market	development	that	helps	it	to	open	

up	and	reduce	its	dependence	on	the	uncertain	aids	or	politically	motivated	grants,	subsidies,	etc.	[12].	

Climate	Change	will	impact	the	different	characteristics	of	a	city,	its	population	and	spatial	patterns,	and	

the	growth	and	development.	As	the	concentration	of	people	increases	for	their	opportunities	in	an	urban	

center,	their	inhabitants	become	vulnerable	to	natural	hazards	and	climate	change	impacts.	A	study	by	Gill	

et	al.	[13]	showed	that	most	of	the	mega	cities	in	East	Asia	are	vulnerable	to	climate	change.	To	overcome	

such	unprecedented	events	that	will	turn	to	disaster	we	need	to	adapt	and	mitigate	to	reduce	the	chances	

of	disaster.

Most	research	studies	and	prediction	studies	estimate	that	by	2030,	four	billion	of	the	world's	population	

will	reside	in	the	cities	of	Asia.	Urban	centres	in	these	developing	countries	may	be	characterized	by	

unequal	distribution	of	 resources	among	 its	citizens	 [14].	Hence	resilience	has	become	a	purpose	of	

development	rather	than	characteristics	of	good	development	as	there	are	'elusive	trade-offs'	which	are	

potentially	necessary	for	making	tough	choices	to	distribute	the	risk	among	people	and	thereby	reducing	

vulnerability.	Urban	Climate	Change	Resilience	(UCCR)	embraces	climate	change	adaptation,	mitigation	

actions,	and	disaster	risk	reduction	while	recognizing	the	complexity	of	rapidly	growing	urban	areas	and	

the	uncertainty	associated	with	climate	change.

Government	and	Resilience

At	present	day	climate	change	endeavor	through	governance	is	a	multi-context	idea,	especially	in	urban	

centers.	Running	a	government	is	a	collective	effort	that	is	highly	limited	by	political	and	jurisdictional	

boundaries	 but	 the	 solutions	 are	 necessarily	 embedded	 in	 and	 produced	 by	 multilevel	 governance	

context	[15].	One	of	the	predominant	ideas	at	this	time	is	polycentric	approach	meaning	initiative	outside	

the	formal	structure	at	scales	ranging	from	families	and	�irms,	to	communities,	clubs,	etc.	where	citizens	

organize	themselves	at	many	scales	simultaneously	[16].	In	case	of	India,	the	national	government	has	

come	out	with	a	number	of	agendas	to	�ight	climate	change	such	as	NAPCC	(National	Action	Plan	on	

Climate	Change),	INDC	(Indented	Nationally	Determined	Contributions),	Smart	Cities,	etc.	Most	of	the	

policies	developed	has	been	to	mitigate	emissions	and	adaptation	for	water	and	agriculture	related	to	

rural	sectors.	Though	missions	such	as	Solar	Mission,	National	Mission	for	Enhanced	Energy	Ef�iciency,	

Smart	Cities	Mission,	Atal	Mission	for	Rejuvenation	and	Urban	Transformation	(AMRUT),	(Heritage	City	

Development	Scheme)	HRIDAY	has	been	launched	by	the	government	for	rejuvenation	of	cities	but	it	is	

important	to	identify	the	viability	of	these	programs	as	a	wholesome	exercise	towards	green,	sustainable	

and	climate	resilient	cities.
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Emphasis	must	be	given	in	planning	for	climate	change	focused	on	reducing	or	mitigating	greenhouse	

gases	and	also	preparing	the	population	for	the	worst-case	scenario.	As	urban	areas	are	smaller	than	the	

usual	small	local	resolution,	the	climate	change	scenarios	do	not	take	urban	surfaces	into	account	hence	

there	may	be	excessive	urban	warming	over	and	above	the	expected	temperature	[17-19].	The	magnitude	

of	UHI	tend	to	vary	depending	upon	the	location,	meteorological	conditions	and	urban	factors.	India	being	

near	 the	 equator	 (8°44'-37°6'N;	 68°7'-97°25'E),	 has	 a	 coast	 line	 of	 about	 7,500	km	and	80%	of	 the	

population	 is	 concentrated	 along	 the	 river	 basin	 (including	 all	 the	major	 cities	 are	 either	 near	 the	

Northern	Fertile	Plains	or	near	the	coastal	areas	of	the	country).	These	areas	are	highly	vulnerable	to	

effects	of	climate	change.	The	4th	Assessment	Report	(AR4)	has	shown	developing	countries	will	face	a	

huge	challenge	in	combating	climate	change.	Projected	climate	change	will	have	serious	environmental,	

social	and	economic	implications	that	will	hamper	peace,	security	and	migration	[10].	These	instances	

can	be	seen	positively	seen	in	current	times.	Hence	the	country	needs	a	diversity	of	options	for	adaptation	

and	mitigation.	As	already	discussed,	and	as	a	matter	of	fact,	Indian	cities	will	be	the	back	bone	of	the	

country	in	next	couple	of	decades.	Areas	that	are	rapidly	urbanizing	are	areas	prone	to	extreme	weather	

events	 are	 climate	 sensitive	 areas	 [10].	 In	 India,	 the	 economy	 is	 closely	 related	 to	 climate	 sensitive	

resources.	IPCC	have	continuously	pointed	out	the	high	risk	involved	for	highly	concentrated	societies,	

especially	for	the	vulnerable	communities	[10].
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EVALUATING SMART CITIES MISSION 
THROUGH IAD FRAMEWORK

Indian	Smart	Cities	Mission

The	�irst	step	includes	literature	review	to	assess	the	effectiveness	and	resilience	centrism	of	Smart	Cities	

Mission.	This	was	started	with	assessing	the	prevailing	conditions	of	the	urban	centres	and	the	areas	

covered	under	the	Smart	Cities	Mission	against	Sustainable	Development	Goals	and	New	Urban	Agenda.	

Further,	Institutional	Analysis	and	Development	Framework	(IAD)	[21]	was	used	to	focus	the	resilience	

and	adherence	of	the	Mission	towards	Sustainable	Development	Goals	and	climate	change.	The	outcomes	

are	yet	to	be	obtained	from	the	Smart	Cities	Mission	but	the	policy	and	its	indexes	repeatedly	implies	its	

outcomes	to	be	aligned	with	Sustainable	Development	Goals.	Hence	the	necessary	outcome	is	assumed	to	

be	economical,	social	environmental	and	institutional	development.

To	evaluate	the	smart	cities	Liveability	Standards	for	India	has	been	developed	by	the	Ministry	of	Urban	

Development	(MoUD)	with	a	preview	from	Bureau	of	Indian	Standards	(BIS).	The	standards	contain	79	

indicators	 (57	 Core,	 22	 supporting)	 that	 has	 been	 categorized	 into	 15	 categories	 under	 4	 pillars	 of	

sustainable	development.	While	evaluating	the	Indian	Smart	Cities,	the	study	tried	to	assess	the	Climate	

Resilience	and	Adaptability	along	the	lines	of	Sustainable	Development	Goals.

Using	the	IAD	framework	for	evaluation

The	Institutional	Analysis	and	Development	(IAD)	framework	is	best	viewed	as	a	systematic	method	for	

organizing	policy	analysis	activities	that	is	compatible	with	a	wide	variety	of	more	specialized	analytic	
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'the	ability	of	a	social	or	ecological	system	to	absorb	disturbances	while	retaining	the	same	basic	structure	

and	ways	of	functioning,	the	capacity	of	self-organization,	and	the	capacity	to	adapt	to	stress	and	change'	

[10].	The	concept	at	this	point	of	time	has	been	imbedded	into	thoughts	of	most	city	planners	as	we	face	a	

package	of	problems	such	as	climate	change,	environmental	degradation,	resources	depletion,	etc.	The	

concept	of	resilience	is	very	useful	to	address	climate	risk	and	unexpected	events,	and	in	enhancing	efforts	

to	survive,	adapt	and	mitigate	to	thrive	in	the	face	of	climate	change	[11].

Urban	centres	are	at	a	unique	moment	at	this	time,	especially	in	the	East	and	South	East	Asian	regions	

where	economic	development	is	at	a	fast	pace.	With	social,	�inancial	and	political	movements	he	future	of	

the	 cities	 will	 be	 in�luenced.	 Hence	 it	 is	 very	 critical	 to	 plan	 meticulously	 how	 the	 growth	 and	

vulnerabilities	of	the	urban	centres	will	be	dealt	and	managed	with.	The	cities'	life	line	at	present	times	are	

based	upon	urbanization,	decentralization	and	domestic	capital	market	development	that	helps	it	to	open	

up	and	reduce	its	dependence	on	the	uncertain	aids	or	politically	motivated	grants,	subsidies,	etc.	[12].	

Climate	Change	will	impact	the	different	characteristics	of	a	city,	its	population	and	spatial	patterns,	and	

the	growth	and	development.	As	the	concentration	of	people	increases	for	their	opportunities	in	an	urban	

center,	their	inhabitants	become	vulnerable	to	natural	hazards	and	climate	change	impacts.	A	study	by	Gill	

et	al.	[13]	showed	that	most	of	the	mega	cities	in	East	Asia	are	vulnerable	to	climate	change.	To	overcome	

such	unprecedented	events	that	will	turn	to	disaster	we	need	to	adapt	and	mitigate	to	reduce	the	chances	

of	disaster.

Most	research	studies	and	prediction	studies	estimate	that	by	2030,	four	billion	of	the	world's	population	

will	reside	in	the	cities	of	Asia.	Urban	centres	in	these	developing	countries	may	be	characterized	by	

unequal	distribution	of	 resources	among	 its	citizens	 [14].	Hence	resilience	has	become	a	purpose	of	

development	rather	than	characteristics	of	good	development	as	there	are	'elusive	trade-offs'	which	are	

potentially	necessary	for	making	tough	choices	to	distribute	the	risk	among	people	and	thereby	reducing	

vulnerability.	Urban	Climate	Change	Resilience	(UCCR)	embraces	climate	change	adaptation,	mitigation	

actions,	and	disaster	risk	reduction	while	recognizing	the	complexity	of	rapidly	growing	urban	areas	and	

the	uncertainty	associated	with	climate	change.

Government	and	Resilience

At	present	day	climate	change	endeavor	through	governance	is	a	multi-context	idea,	especially	in	urban	

centers.	Running	a	government	is	a	collective	effort	that	is	highly	limited	by	political	and	jurisdictional	

boundaries	 but	 the	 solutions	 are	 necessarily	 embedded	 in	 and	 produced	 by	 multilevel	 governance	

context	[15].	One	of	the	predominant	ideas	at	this	time	is	polycentric	approach	meaning	initiative	outside	

the	formal	structure	at	scales	ranging	from	families	and	�irms,	to	communities,	clubs,	etc.	where	citizens	

organize	themselves	at	many	scales	simultaneously	[16].	In	case	of	India,	the	national	government	has	

come	out	with	a	number	of	agendas	to	�ight	climate	change	such	as	NAPCC	(National	Action	Plan	on	

Climate	Change),	INDC	(Indented	Nationally	Determined	Contributions),	Smart	Cities,	etc.	Most	of	the	

policies	developed	has	been	to	mitigate	emissions	and	adaptation	for	water	and	agriculture	related	to	

rural	sectors.	Though	missions	such	as	Solar	Mission,	National	Mission	for	Enhanced	Energy	Ef�iciency,	

Smart	Cities	Mission,	Atal	Mission	for	Rejuvenation	and	Urban	Transformation	(AMRUT),	(Heritage	City	

Development	Scheme)	HRIDAY	has	been	launched	by	the	government	for	rejuvenation	of	cities	but	it	is	

important	to	identify	the	viability	of	these	programs	as	a	wholesome	exercise	towards	green,	sustainable	

and	climate	resilient	cities.
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Emphasis	must	be	given	in	planning	for	climate	change	focused	on	reducing	or	mitigating	greenhouse	

gases	and	also	preparing	the	population	for	the	worst-case	scenario.	As	urban	areas	are	smaller	than	the	

usual	small	local	resolution,	the	climate	change	scenarios	do	not	take	urban	surfaces	into	account	hence	

there	may	be	excessive	urban	warming	over	and	above	the	expected	temperature	[17-19].	The	magnitude	

of	UHI	tend	to	vary	depending	upon	the	location,	meteorological	conditions	and	urban	factors.	India	being	

near	 the	 equator	 (8°44'-37°6'N;	 68°7'-97°25'E),	 has	 a	 coast	 line	 of	 about	 7,500	km	and	80%	of	 the	

population	 is	 concentrated	 along	 the	 river	 basin	 (including	 all	 the	major	 cities	 are	 either	 near	 the	

Northern	Fertile	Plains	or	near	the	coastal	areas	of	the	country).	These	areas	are	highly	vulnerable	to	

effects	of	climate	change.	The	4th	Assessment	Report	(AR4)	has	shown	developing	countries	will	face	a	

huge	challenge	in	combating	climate	change.	Projected	climate	change	will	have	serious	environmental,	

social	and	economic	implications	that	will	hamper	peace,	security	and	migration	[10].	These	instances	

can	be	seen	positively	seen	in	current	times.	Hence	the	country	needs	a	diversity	of	options	for	adaptation	

and	mitigation.	As	already	discussed,	and	as	a	matter	of	fact,	Indian	cities	will	be	the	back	bone	of	the	

country	in	next	couple	of	decades.	Areas	that	are	rapidly	urbanizing	are	areas	prone	to	extreme	weather	

events	 are	 climate	 sensitive	 areas	 [10].	 In	 India,	 the	 economy	 is	 closely	 related	 to	 climate	 sensitive	

resources.	IPCC	have	continuously	pointed	out	the	high	risk	involved	for	highly	concentrated	societies,	

especially	for	the	vulnerable	communities	[10].
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covered	under	the	Smart	Cities	Mission	against	Sustainable	Development	Goals	and	New	Urban	Agenda.	

Further,	Institutional	Analysis	and	Development	Framework	(IAD)	[21]	was	used	to	focus	the	resilience	

and	adherence	of	the	Mission	towards	Sustainable	Development	Goals	and	climate	change.	The	outcomes	

are	yet	to	be	obtained	from	the	Smart	Cities	Mission	but	the	policy	and	its	indexes	repeatedly	implies	its	

outcomes	to	be	aligned	with	Sustainable	Development	Goals.	Hence	the	necessary	outcome	is	assumed	to	

be	economical,	social	environmental	and	institutional	development.

To	evaluate	the	smart	cities	Liveability	Standards	for	India	has	been	developed	by	the	Ministry	of	Urban	

Development	(MoUD)	with	a	preview	from	Bureau	of	Indian	Standards	(BIS).	The	standards	contain	79	

indicators	 (57	 Core,	 22	 supporting)	 that	 has	 been	 categorized	 into	 15	 categories	 under	 4	 pillars	 of	

sustainable	development.	While	evaluating	the	Indian	Smart	Cities,	the	study	tried	to	assess	the	Climate	

Resilience	and	Adaptability	along	the	lines	of	Sustainable	Development	Goals.

Using	the	IAD	framework	for	evaluation

The	Institutional	Analysis	and	Development	(IAD)	framework	is	best	viewed	as	a	systematic	method	for	

organizing	policy	analysis	activities	that	is	compatible	with	a	wide	variety	of	more	specialized	analytic	
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Results	of	IAD	framework

In	elaborately	assessing	the	Smart	Cities	Mission	it	has	become	evident	that	there	is	a	need	to	develop	

climate	resilient	cities	in	India.	Smart	Cities	Mission	is	an	Area	Based	Development	where	certain	sections	

of	the	city	or	town	is	considered.	Many	studies	on	climate	models	for	Indian	subcontinent	have	shown	

monsoon	variability	and	plausible	rise	of	temperature	by	40C.	Regional	Climate	Model	(RCM)	of	India	by	

eight	models	by	different	IPCC	scenarios	have	shown	positive	trends	in	climate	change	with	warming	

more	pronounced	in	post	monsoon	period	and	winter.	These	studies	were	conducted	in	an	interval	of	20	

years	[10,	22,	23].	One	study	by	Mazdiyasni	et	al,	[24]	shows	the	increase	of	temperature	has	resulted	in	

146%	increase	in	the	mortality	of	people	in	India.	The	Northern	and	Western	India	which	constitutes	of	

the	 highest	 population	 and	 urban	 centres	 in	 the	 country	 are	 the	 highly	 vulnerable	 to	 the	 rising	

temperature	trends.	The	monsoon	trend	also	shows	higher	precipitations	over	the	next	50	years	in	most	

models	 there	 by	 increasing	 the	 vulnerability	 towards	 �loods	 in	 the	 urban	 centres.	World	 Bank	 [25]	

predicts	Mumbai,	Chennai	and	Kolkata	will	be	affected	to	rising	sea-levels,	sea	level	will	rise	by	0.5-0.8m	

by	 2050	 [10].	 Their	 top	 point	 in	 this	 regard	 is	 unplanned	 urbanization	which	 have	 increased	 their	

vulnerability	or	in	other	words	reduced	their	resilience	capacity.	Other	coastal	cities	too	are	vulnerable	to	

such	conditions.	Hence	it	is	evident	to	establish	a	framework	to	develop	climate	resilient	cities	in	India.	A	

way	to	incorporate	resilience	within	the	Smart	Cities	Mission.

techniques	used	in	the	physical	and	social	sciences.	It	provides	a	means	to	synthesize	the	work	of	multiple	

participants,	 including	those	who	are	directly	involved	in	the	policy	situation	and	have	an	interest	 in	

policy	outcomes.	The	IAD	framework	helps	analysts	comprehend	complex	physical	and	social	situations,	

breaking	 them	down	 into	manageable	 sets	 of	 practical	 activities.	When	 applied	 rigorously	 to	 policy	

analysis	 and	design,	 analysts	 and	other	 interested	participants	 have	 a	 better	 chance	 of	 avoiding	 the	

oversights	 and	 simpli�ications	 that	 lead	 to	 policy	 failures.	 The	 framework	 incorporates	 multiple	

disciplinary	perspectives	and	holds	the	potential	to	produce	a	very	rich	understanding	of	policy	and	its	

effectiveness.	This	understanding	can	provide	a	�irm	foundation	to	evaluate	policies	for	both	physical	and	

social	conditions.

IAD	framework	has	been	used	in	several	conditions	to	conduct	empirical	studies	of	public	administration,	

metropolitan	organization,	police	service,	common	pool	resources,	etc.	[19].	Using	the	framework,	it	has	

become	easy	to	see	or	analyse	in	a	structured	form	the	relationships	and	arrangement	of	the	policy.	The	

using	of	 IAD	 framework	here	 is	 integration	of	both	public	administration	policies	and	common	pool	

resources	where	the	Smart	Cities	Mission	indicates	both	the	sides.	Now	IAD	framework	has	been	used	in	

various	studies	by	students	of	environmental	sciences,	political	scientists,	sociologist,	etc.	[19].	Ostrom	

has	put	a	lot	of	design	analysis	with	the	help	of	the	framework	for	organized	institutions.	This	policy	for	

the	�irst	time	has	been	used	in	this	study	for	evaluating	the	Smart	Cities	Mission.

The	Smart	Cities	Mission	of	India	was	evaluated	based	upon	the	core	elements	provided	by	the	Policy	

Statement	and	Guidelines.	With	reference	to	SDGs	the	policy	for	smart	city	was	found	to	be	lacking	in	

certain	aspects	to	determine	it	as	Climate	Resilient.	The	criteria	for	evaluation	are	Climate	Resilience,	

Green	Development,	Sustainable	Development	and	adherence	to	SDGs.	The	Mission	failed	to	address	any	

of	these	issues.
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Fig	1.	Flow	Chart	Analysis	of	Smart	Cities	Mission	by	IAD	Framework

DEVELOPING THE FRAMEWORK

Idea	Behind	the	Framework

The	objectives	of	the	framework	are	Economic,	Social,	Environmental	and	Institutional	Developments	

which	have	been	analysed	based	upon	the	basic	components	of	resilience	system	i.e.	System,	Agents	and	

Institutions

[26].	 The	indicators	in	the	framework	can	be	majorly	related	to	the	outline	of	behaviour	required	by	

resilience	indicator	as	stated	by	[26].

In	general,	three	components	have	been	generalized	for	urban	resilience:	systems,	agents	and	institutions	

[26].	 These	 three	 components	 describe	 the	 type	 of	 resilience	 required	 for	 urban	 centres.	 Based	 on	

literature	 review,	 more	 than	 200	 indicators	 were	 identi�ied	 for	 factors	 encompassing	 education,	

environment,	 �inance,	 governance,	 information	 and	 communication	 technology,	 transport	 and	 urban	

planning.	Indicators	were	then	sorted	and	�iltered	based	upon	the	relevance	they	provided	to	the	topic	

and	repetitions.	After	initial	�iltering	72	indicators	were	�inalized	and	a	survey	was	conducted	to	study	the	
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Results	of	IAD	framework

In	elaborately	assessing	the	Smart	Cities	Mission	it	has	become	evident	that	there	is	a	need	to	develop	

climate	resilient	cities	in	India.	Smart	Cities	Mission	is	an	Area	Based	Development	where	certain	sections	
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predicts	Mumbai,	Chennai	and	Kolkata	will	be	affected	to	rising	sea-levels,	sea	level	will	rise	by	0.5-0.8m	

by	 2050	 [10].	 Their	 top	 point	 in	 this	 regard	 is	 unplanned	 urbanization	which	 have	 increased	 their	

vulnerability	or	in	other	words	reduced	their	resilience	capacity.	Other	coastal	cities	too	are	vulnerable	to	

such	conditions.	Hence	it	is	evident	to	establish	a	framework	to	develop	climate	resilient	cities	in	India.	A	

way	to	incorporate	resilience	within	the	Smart	Cities	Mission.
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policy	outcomes.	The	IAD	framework	helps	analysts	comprehend	complex	physical	and	social	situations,	

breaking	 them	down	 into	manageable	 sets	 of	 practical	 activities.	When	 applied	 rigorously	 to	 policy	

analysis	 and	design,	 analysts	 and	other	 interested	participants	 have	 a	 better	 chance	 of	 avoiding	 the	

oversights	 and	 simpli�ications	 that	 lead	 to	 policy	 failures.	 The	 framework	 incorporates	 multiple	

disciplinary	perspectives	and	holds	the	potential	to	produce	a	very	rich	understanding	of	policy	and	its	

effectiveness.	This	understanding	can	provide	a	�irm	foundation	to	evaluate	policies	for	both	physical	and	

social	conditions.

IAD	framework	has	been	used	in	several	conditions	to	conduct	empirical	studies	of	public	administration,	

metropolitan	organization,	police	service,	common	pool	resources,	etc.	[19].	Using	the	framework,	it	has	

become	easy	to	see	or	analyse	in	a	structured	form	the	relationships	and	arrangement	of	the	policy.	The	
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various	studies	by	students	of	environmental	sciences,	political	scientists,	sociologist,	etc.	[19].	Ostrom	

has	put	a	lot	of	design	analysis	with	the	help	of	the	framework	for	organized	institutions.	This	policy	for	

the	�irst	time	has	been	used	in	this	study	for	evaluating	the	Smart	Cities	Mission.

The	Smart	Cities	Mission	of	India	was	evaluated	based	upon	the	core	elements	provided	by	the	Policy	

Statement	and	Guidelines.	With	reference	to	SDGs	the	policy	for	smart	city	was	found	to	be	lacking	in	

certain	aspects	to	determine	it	as	Climate	Resilient.	The	criteria	for	evaluation	are	Climate	Resilience,	

Green	Development,	Sustainable	Development	and	adherence	to	SDGs.	The	Mission	failed	to	address	any	

of	these	issues.

Environment,	Forest	and	Climate

Physical World

Urban	CentresŸ

	 Urban	Climate	ChangeŸ

Transport	and	Mobility	Ÿ
Problems

Environmental	Ÿ
Degradation

Solid	Waste	ManagementŸ

Economic	DevelopmentŸ

Water	and	SanitationŸ

Housing	for	allŸ

Patterns of
Interactions

Smart	Cities	Mission	Ÿ
India	Challenge

Citizens	are	interacted	Ÿ
through	public	
campaign	and	
awareness	program

Through	SMS	and	TextsŸAction Arena
(Actors)

Central	GovernmentŸ

State	GovernmentŸ

State	SPV’sŸ

ULB	councilsŸ

CitizensŸCommunity

Heterogenous	and	homogenous	
community

Outcomes

10	crore	people	will	have:

Clean	water	supplyŸ

SanitationŸ

HousingŸ

Transport	and	Ÿ
mobility

E-governanaceŸRules

100	cities	will	be	selected	Ÿ
upon	the	challenge

50%	funding	from	Central	Ÿ
Government

Funds	to	be	raised	by	SPV’sŸ

Needs	to	maintain	the	timelineŸ

Evaluative Criteria

Climate	Resilence	of	the	ProgramŸ

Invest	towards	Green	DevelopmentŸ

Inclusion	of	Circular	EconomyŸ

Rehabilitation	of	Migrants	and	Informal	Ÿ
settlements

SDGs	and	NUAŸ

Thought	Process	:	Points	to	Ponder

110

Fig	1.	Flow	Chart	Analysis	of	Smart	Cities	Mission	by	IAD	Framework

DEVELOPING THE FRAMEWORK

Idea	Behind	the	Framework

The	objectives	of	the	framework	are	Economic,	Social,	Environmental	and	Institutional	Developments	

which	have	been	analysed	based	upon	the	basic	components	of	resilience	system	i.e.	System,	Agents	and	

Institutions

[26].	 The	indicators	in	the	framework	can	be	majorly	related	to	the	outline	of	behaviour	required	by	

resilience	indicator	as	stated	by	[26].

In	general,	three	components	have	been	generalized	for	urban	resilience:	systems,	agents	and	institutions	

[26].	 These	 three	 components	 describe	 the	 type	 of	 resilience	 required	 for	 urban	 centres.	 Based	 on	

literature	 review,	 more	 than	 200	 indicators	 were	 identi�ied	 for	 factors	 encompassing	 education,	

environment,	 �inance,	 governance,	 information	 and	 communication	 technology,	 transport	 and	 urban	

planning.	Indicators	were	then	sorted	and	�iltered	based	upon	the	relevance	they	provided	to	the	topic	

and	repetitions.	After	initial	�iltering	72	indicators	were	�inalized	and	a	survey	was	conducted	to	study	the	
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requirement	of	Indian	citizens	and	to	select	meaningful	indicators	for	further	analysis	as	all	indicators	

are/may	not	be	meaningful	in	Indian	context.	These	indicators	indicated	various	governance,	technology,	

environment,	economy,	etc.	that	encompasses	resilient	system	in	the	world	following	the	Sustainable	

Development	Goals	and	New	Urban	Agenda.

Objectives

Components
(Analysis 

Conjuncture)

Types of 
Indicators

Economical 
Development

Social 
Development

Environmental 
Development

Institutional 
Development

System

Agents

Institutions

Ÿ Flexibility
Ÿ Diversity
Ÿ Redundancy
Ÿ Modularity
Ÿ Safe Failure

Ÿ Responsiveness
Ÿ Resourcefulness
Ÿ Capacity to learn

Ÿ Decision Making
Ÿ Information flow
Ÿ Application of 

new Knowledge

Fig.	2.	Interaction	of	Components,	Indicators	and	Objectives.

The	measurement	of	the	indicators	was	taken	by	based	upon	Likert	Scale	to	compute	perception-based	

computing	[27],	where	the	lowest	was	1	and	highest	was	5	implying	from	strongly	agreed	to	strongly	

disagreed	indicators.	The	age	group	of	the	individuals	lied	between	18	to	40	years	to	represent	a	young	

population	of	the	country.	All	the	interviewed	people	are	from	educated	background.	The	survey	was	

conducted	from	people	living	at	various	cities	and	towns	of	India	to	provide	a	pan-country	perceptive	to	

the	indicators.

As	all	data	were	taken	based	upon	perception	it	is	important	to	analyse	the	data	using	exploratory	data	

analysis.	Since	the	number	of	indicator	chosen	was	large	to	comprehend	easily,	data	reduction	technique	

was	used	to	reduce	the	types	of	indicators	categorizing	within	groups	of	same	type.

Seventy-Two	indicators	were	shortlisted	for	analysing	using	Categorical	Principal	Component	Analysis	

(CATPCA)	or	Non-Linear	Principal	Component	Analysis	(NLPCA).	The	main	advantage	of	CATPCA	helps	in	

taking	different	levels	of	measurement	of	data	set	[27-29]	based	upon	categorical	analysis.

Results	of	Indicator	Analysis

CATPCA	available	in	SPSS	software	was	used	to	conduct	the	analysis	under	data	reduction	technique.	

CATPCA	uses	the	process	of	optimal	quanti�ication	which	provides	numeric	value	to	categorical	

data/variables	[27,28].	The	principal	components	were	used	to	identify	the	groups	of	indicators	and	

categorize	them.	CATPCA	provides	an	empirical	summary	of	the	data	which	helps	in	understanding	a	

Environment,	Forest	and	Climate

huge	data	set.	The	Scree	plot	helped	in	determining	the	number	of	components	which	was	taken	to	be	

�ive.	Five	components	were	taken	to	keep	up	with	the	data	reduction	technique	where	5	components	

maximized	the	variations	by	each	component	[27-29].
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Fig.	3.	Scree	plot	of	eigen-values	and	principal	components.	The	break	in	the	elbow	is	at	the	5th	component.

The	analysis	 for	CATPCA	showed	5	 components	 solution	having	a	 total	 variance	of	82.5%	while	 the	

Cronbach's	alpha	is	0.997	which	refers	to	high	internal	consistency	of	data	and	the	components	[28,	30].	

While	interpreting	the	components	from	CATPCA,	only	indicators	having	a	loading	of	more	than	0.5	has	

been	taken.

Model	Summary

Variance	Accounted	For

Dimension Cronbach's	Alpha Total	(Eigenvalue) %	of	Variance

1 0.986 36.480 49.973

20 .918 10.550 14.452

3 0.839 5.788 7.929

4 0.757 3.946 5.405

5 0.725 3.506 4.802

Total 0.997 60.270 82.561

Table	1:	Model	Summary	of	Categorical	Principal	Components	Analysis
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The	analysis	 for	CATPCA	showed	5	 components	 solution	having	a	 total	 variance	of	82.5%	while	 the	

Cronbach's	alpha	is	0.997	which	refers	to	high	internal	consistency	of	data	and	the	components	[28,	30].	

While	interpreting	the	components	from	CATPCA,	only	indicators	having	a	loading	of	more	than	0.5	has	

been	taken.
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1 0.986 36.480 49.973
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After	analysing	the	principal	components,	the	Indicators	were	grouped	into	�ive	categories	derived	from	

the	�ive	components	where	the	highest	loading	factor	contributed	in	categorizing	the	components.	The	

�irst	 component	expressed	~50%	of	 the	dataset	which	dealt	with	Governance	and	 ICT.	Mostly	 these	

indicators	re�lected	policies	and	initiatives	that	comes	under	government	undertakings.

The	 second	 component	has	 a	 variance	of	~14.5%	which	 encompassed	 indicators	denoting	Funding,	

investment,	etc	for	developing	resilience	within	cities.	The	third	component	described	Socio-Economic	

conditions	which	carried	~8%	of	variance	effectively	explaining	the	conditions	of	the	population,	their	

�inancial	status	and	social	status	while	the	fourth	component	informed	regarding	Environment	such	as	

Air	Quality,	Water	Supply,	Waste	Management,	Climate	Variability,	etc.	contributing	~5.4%	of	the	variance	

and	the	last	component	described	Individual	Resilience;	~4%	of	variance	in	the	dataset.	While	minutely	

exploring	the	categories,	it	can	be	noticed	that	the	categories	fall	under	the	classi�ication	developed	by	

Tyler	and	Moench,	[26].

DISCUSSION AND CONCLUSION

The 	 s t udy 	 h a s 	 t r i e d 	 t o	

incorporate	 the	 framework	

into	the	Smart	Cities	Mission,	

India	which	we	have	found	to	

have	certain	short	comings	in	

terms	 of	 developing	 climate	

res i l i en t 	 cen t res 	 in 	 the	

country.	 An	 integration	 of	

environmental	 perspective	

from	the	view	point	of	climate	

change	 will	 help	 establish	

more	robust	and	lasting	cities	

in	the	country.	Emphasis	must	

be	 given	 in	 planning	 for	

climate	 change	 focused	 on	

redu c i n g 	 o r 	 m i t i g a t i n g	

greenhouse	 gases	 and	 also	

preparing	 the	 population	 for	

the	 worst-case	 scenario.	 An	

interception	 to	 develop	 them	

in	 an	 environment	 friendly	

and	 climate	 resilient	manner	

will	reduce	future	investments	

and	�inancial	loss	in	case	of	any	

disaster	or	mishap.

The	idea	of	the	second	objective	is	to	enhance	the	Smart	Cities	Mission,	India	where	only	a	vague	green	

initiative	has	been	taken.	Though	the	core	conditions	of	the	cities	or	towns	lie	on	the	local	government	it	is	
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Table	2:	Principal	Components	and	their	representation	in	Resilience	Components

Principal	Components	(Indicators) Resilience	Components

Governance	and	ICT Actors

Funding,	Investment,	Economy	and	Policy Institutions

Socio-Economic	Conditions System

Environment System

Individual	Resilience	and	Satisfaction Actors

quite	important	to	provide	them	a	path,	a	framework	to	develop	the	cities	based	upon	resilience	to	climate	

change.

In	India	80	per	cent	of	the	population	is	concentrated	along	the	river	basin	(including	all	the	major	cities	

are	either	near	the	Northern	Fertile	Plains	or	near	the	coastal	areas	of	the	country).	These	areas	are	highly	

vulnerable	to	effects	of	climate	change	along	with	it	a	basic	characteristic	of	a	developing	country	i.e.	

unequal	access	to	resources,	bene�its	and	distribution	of	risk	is	prevalent	[32].	The	problem	of	equity	

re�lects	high	vulnerability	within	communities	and	societies	of	the	country.

The	Government	of	India	has	already	spent	more	than	₹48,000	crores	for	Smart	Cities	and	₹50,000	crores	

for	AMRUT	alone	(Smart	City	Mission	Statement	&	Guidelines).	Previous	such	renewal	projects	were	

conducted	under	JnNRUM	(Jawaharlal	Nehru	National	Urban	Renewal	Mission)	in	2005.	Only	37%	of	the	

sanctioned	infrastructure	and	52%	of	basic	urban	services	were	completed	in	10	years	of	its	existence	

[31].	The	spending	was	unchecked	and	on-paper	reforms	were	more	than	actual	reforms.	The	program	or	

the	mission	tried	to	bring	urban	local	governance	into	practice	which	failed	miserably.	There	are	many	

factors	that	resulted	in	the	failure	of	the	mission	but	it	is	can	be	taken	as	a	good	lesson	to	learn	from.	The	

investments	are	huge	and	liabilities	are	high.	Evaluating	India's	Smart	Cities	framework	or	AMRUT	or	

HRIDAY	 in	 that	 sense	 will	 be	 a	 cost-bene�it	 analysis	 for	 future	 disaster	 of	 climate	 change	 and	 less	

monetary	investment	within	the	next	four	to	�ive	decades.

The	framework	provides	a	solution	where	each	component	can	play	its	role	without	confusing	within	

themselves.	The	indicators	have	been	specially	categorized	with	respect	to	each	component	and	the	type	

of	duty	it	carries.	The	indicators	when	assessed	fell	into	the	categories	that	has	been	de�ined	by	Tyler	and	

Moench	[26].	Each	of	the	indicators	taken	by	literature	review	was	justi�ied	by	the	concept	provided	by	the	

paper.	The	�irst	component	Governance	and	ICT:	directly	comes	under	Actors	and	hence	government	

bodies,	NGOs,	Stakeholders,	etc.	should	work	on	it	to	provide	legislations,	develop	new	policies	to	bring	

networking,	 information	 etc.	 The	 second	 component	 is	 Funding,	 Investment,	 Economy	 and	 Policy:	

directly	comes	under	Institutions.	Institutions	play	an	important	role	for	specially	investing	and	�inancing	

into	infrastructure,	services,	build	policies	to	provide	more	information,	etc.	to	the	communities.

The	third	component	is	Socio-Economic	conditions:	This	component	comes	as	a	System	within	the	society	

along	with	the	fourth	component	describing	Environment	which	is	depicts	Air	Quality,	Water	Supply,	

Sewage,	Urban	Climate,	etc.	The	last	component	is	Individual	Resilience	and	Satisfaction	achieved	through	

the	accomplishment	of	all	the	other	four	component.	This	last	component	comes	under	Actors.
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On	 closely	 observing	 the	 components	 we	

can	�ind	links	between	the	indicators	which	

is	 also	 pronounced	 by	 high	 loading	 in	 the	

component	 matrix.	 Each	 component	 is	

important	by	itself	and	also	affects	the	other	

two	 components	 of	 resilience.	 Hence	 the	

indicators	 themselves	 on	 examining	 by	

CATPCA	shows	high	correlations.	Example:	

Government	can	produce	policies	regarding	

emissions	 which	 is	 the	 Actor,	 which	 is	

in�luencing	the	System	through	Institution.	

For	 such	 cases	 the	 framework	 provides	 a	

clean	 path	where	 each	 component	 can	 be	

manipulated	 for	 each	 indicator	 to	 achieve	

resilience	 or	 goal.	 The	 framework	 hence	

developed	proves	to	be	more	like	guidelines	

which	is	based	upon	States	of	the	System.	A	

State	 in	 this	 regard	 can	 be	 explained	 as	 a	

situation	that	can	be	positive	or	negative	in	

nature,	which	can	be	used	as	an	indication	

for	 the	 Actors	 and	 Institutions	 to	 develop	

new	goals	 in	 terms	of	 resilience.	Example:	

high	frequency	of	drought	occurrence,	high	

frequency	of	heat	waves,	etc.

The	concept	of	resilience	is	yet	to	be	fully	understood	by	the	local	urban	bodies	and	its	implication	on	

climate	adaptation	and	mitigation.	A	concrete	and	determined	effort	are	required	to	shape	an	urban	

centre	into	a	fully	resilient	centre.	A	modelling	procedure	can	be	initiated	to	�ind	the	performance	of	the	

framework.	This	will	help	the	local	policymakers	to	utilize	the	concept	for	future	city	or	town	planning.

Climate	variability	is	a	dynamic	situation	hence	a	�lexible	framework	is	required	to	develop	cities.	The	

framework	 facilitates	 the	 planning	 for	 urban	 climate	 adaptation	 while	 integrating	 environment,	

community,	stakeholders	and	institutions	through	multiple	�ields.	The	framework	has	tried	to	keep	up	

with	the	smart	city	agendas	in	a	world-wide	fashion	where	ICT	and	information	sharing	has	been	given	

top	priority.	Information	�low	itself	reduces	vulnerability	as	it	makes	people	more	conscious	hence	also	

acts	a	disaster	reduction	strategy.

The	framework	is	a	simpli�ied	tool	which	have	tried	to	reduce	the	high	trade-offs	as	resilience	building	in	

one	area	should	not	affect	the	system	of	another	area.	It	will	help	in	developing	proper	utilization	of	fund	

as	 it	will	 facilitate	 the	 policymakers	 to	 divide	 the	 funds	based	upon	 the	 required	need	of	 the	 cities.	

However,	a	proper	execution	of	these	framework	policies	is	a	must.	The	local	government	will	play	a	

pivotal	role	in	providing	resilience,	but	it's	failure	to	meet	the	goals	over	a	stipulated	timeframe	may	act	as	

a	barrier.
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›¶¿îÁ‡Á±ÁóßÁ�ü¥ó±ðßÁ�ù„Ïò±ï�ôÅÁßÁò1�ùáîÁ�¿C¿ÁõëÂ×ò�ÎäÁÌýðËîÁ�ïßÁ±�Áõ±üáÔýîÁ�

Õ±¿åù¼�Ûý×¿à¿ò�ßÁï±�Ûý×Áõ±ËÁõý×�Õ»îÁ±1í±�ßÁ¿1ÁõùáÏûþ±�ÆýËå�Îû�¿ßÁåÅ¿ðò1�

ÁóÓËÁõÇ� ßÁ¿Áõ�òÏù÷¿í�ôÅÁßÁò1�ÎúýîÁÏûþ±ÍßÁ�›¶ßÁ±¿úîÁ� ‘Áó±ý¿1Áõ�Îò±»±¿1Ëù±� ¿û’�

úÏø¸ÇßÁ� ¦œÔ¿îÁßÁï±àò1� Áõ1ËðëÂ×îÁ±ßÁ� ù„Ïò±ï� ôÅÁßÁò� ü¥óßÁ¹ûþ� ÕñÉ±ûþËéÁ±îÁ�

Áó¿ìÁÿÁõÍù�Áó±Ëù±�ÛËòðË1–“The	Wildlife	of	India	�1�ÎùàßÁ�ý×�¿Áó�æÏËßÁ±�

ÛÁõ±1�¿C¿ÁõëÂ×ò1�â1îÁ�Îð¿à¿åËù±¼�ÎîÁÝÒ�Îá±ù±â±éÁ1�ÝäÁ11�Æðûþ±Ñ�äÁ±ý�Áõ±¿áå±1�

Î÷Ëòæ±1�Õ±¿åù¼�ßÁ±¿æ1ã±�Õ±¿æ�¿Áõ�«¿ÁõàÉ±îÁ�Îý±»±îÁ�æÏ1�Õ»ð±ò�ü±÷±òÉ�

ò±¿åù¼�æÏßÁ�Õ±¿æ�ÎüÒ±»1±�÷±òÅý�ò±ý×¼� Áõ1ËðëÂ×îÁ±ý×�æÏ1� ¿ßÁîÁ±Áóàò� ÁÁó±îÁ-

Áó±îÁÍßÁ�ÁóìÁÿ±�÷ý×�Îð¿à¿åËùÒ±¼”

ëÂ×ÁóË1±M��Áõ±ßÁÉø¸±1�ÁóìÁÿ±1�Áó±åîÁ�÷ý×�ÎßÁ»ù�¿Áõø¸±ð¢¶™¦�Æý�Áó1±ý×�òýûþ,�Õ±÷±1�ü±¥x¿îÁßÁ�ü÷±æàò1�Õ¿ñßÁ±Ñú�÷±òÅËýý×�Îû�

ëÂ×ÁóßÁ±1Ï1�›¶¿îÁ�¿ßÁ÷±ò�ÕßÔÁîÁ:�Æý�Áó¿1Ëå�Îüý×�¿Áõø¸Ëûþ�ÁóÅò1�Áõ±1�öÁ±¿ÁõÁõÍù�Áõ±ñÉ�ý’Ëù±¼�÷òËîÁ�öÁ±Áõ�ý’ù�ÕîÁÏæ1�ßÁ÷ÇËû±áÏ�
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ëÂ×2äÁÁóð¦š�Áõò¿Áõø¸ûþ±�÷ýÏäÁf�¿÷¿1Ëûþý×�ÁõÅßÅÁ1�Õ±ËÁó±ò�ßÁ±¿æ1ã±àòßÁ�¿Áõ�«¿ÁõàÉ±îÁ�ÕöÁûþ±1íÉ�¦¤1+ËÁó�á¿ìÁÿ�îÅÁ¿ùÁõÍù�ý±ëÁÿöÁá±�

Áó¿1|÷�ßÁ¿1�1939�äÁò1�æÅù±ý×�÷±ýîÁ�ÕßÁ±ùËîÁ�›¶±í�Îý1n¸»±Áõ�ùáÏûþ±�Æý¿åù¼

ÕòÅ1+Áó�öÁ±Ë»�Õü÷ËîÁ�ßÁ÷ÇæÏ»ò�Áó±1�ßÁ1±�ý×�¿Áó�æÏËûþ�Õü÷1�ßÁ±¿æ1ã±�Õ±1n¸�÷±òü�ÕöÁûþ±1íÉ1�ùáËîÁ�öÁ±1îÁ1�ÕòÉ±òÉ�

Õ=ù1�ÁõòÉ›¶±íÏ�üÑ1ŽÁí�Õ±1n¸�Áõòæü¥óð1�¿ÁõßÁ±ú1�ÎŽÁSîÁ�¿û�ÁõU÷ÓùÏûþ±�Õ»ð±ò�Õ±áÁõìÁÿ±ý×�ÆáËå�îÁ±1�¦œÔ¿îÁÝ�æò÷±òüîÁ�

Îûò�^n¸îÁá¿îÁË1�ñÓü1�Æý�Áó¿1Ëå¼�ÎîÁÝÒ1�æÏ»ò�Õ±1n¸� ¿ò¦¤±ïÇ�ü±÷±¿æßÁ�ßÁ÷Ç1±¿æ1�ûï±ïÇ�÷ÓùÉ±ûþò1�ùáËîÁ�Õ¿ñßÁ�äÁäÇÁ±�

Îý±»±ËéÁ±�›¶Ëûþ±æòÏûþ�ÁõÅ¿ù�öÁ±ËÁõ±¼

ÛëÁ»±ëÇÁ�¿›¶äÁ±ðÇ�æÏ�(Edward	Pritchard	Gee)	1�æij�Æý¿åù�ÁõÔËéÁý×ò1�ëÁ±1ý±÷�ßÁ±ëÂ×°I×ÏîÁ�1904�äÁòî�Õ±1n¸�ÎîÁÝÒ1�

Îðý±»ü±ò�ýûþ�1968�äÁòîÁ¼Á�ÎßÁý×÷ÄÁõèÏæ1�ý×÷±òÅË»ù�ßÁËùæîÁ�¿úŽÁ±�¢¶ýí�ßÁ1±�ý×�¿Áó�æÏËûþ�1927�äÁòîÁ�öÁ±1îÁÍù�Õ±¿ý�

ßÁ÷ÇËŽÁS��¿ýäÁ±ËÁõ�Áõ±¿å�Æù¿åù�Õü÷1�äÁ±ý�Áõ±¿áå±¼�Áõ±¿áå±1�ßÁ±÷1�÷±æîÁ�Õ±»X�ï±¿ßÁÝ�ÎîÁÝÒ�›¶ßÔÁ¿îÁ¿Áõð�¦¤1+ËÁó�Îüý×�ü÷ûþ1�

ভাষা জননী



120

Thought	Process	:	Points	to	PonderThought	Process	:	Points	to	Ponder

Õü÷�îÁï±�ÕòÉ�êÁ±ý×1�Ææ»-ÆÁõ¿äÁS�üÑ1ŽÁí1�ÎŽÁSîÁ�¿û¿à¿ò�Õ»ð±ò�Õ±áÁõìÁÿ±ý×�Æï�

ÆáËå,� ¿ü� üÒäÁ±ÍßÁËûþ� ÎîÁÝÒ1� ò±÷� ý×¿îÁý±ü1� Áó±îÁîÁ� ¿æ¿ùßÁ±ý×� 1±¿àÁõ¼� ¿ÁõËúø¸ÍßÁ�

ßÁ±¿æ1ã±1� á±ËîÁ� ù±¿á� ïßÁ±� ý±îÁÏàÅ¿ù� äÁ±ý� Áõ±¿áå±îÁ� Î÷Ëòæ±1� ¿ýäÁ±ËÁõ� ï±ËßÁ±ËîÁ�

ÁõòÉ›¶±íÏ�¿Áõø¸ûþßÁ�öÁ±Ëù¿à¿ò�ßÁ±÷�ßÁ¿1ÁõÍù�ÎîÁÝÒ1��üÅ¿Áõñ±�Æý¿åù¼�¦¤±ñÏòîÁ±1�Áó±åËîÁ±�

Õ±ò¿ßÁ� ý×� ¿Áó�æÏËûþ� öÁ±1îÁîÁ� ÁõòÉ›¶±íÏ� üÑ1ŽÁí�Õ±1n¸� ÁõòòÏ¿îÁ� ÆîÁûþ±1ßÁ1í�Õ±¿ð1�

ÎŽÁSîÁ�ÎßÁfÏûþ�äÁ1ßÁ±11�üÑ¿�©†�¿ÁõöÁ±áîÁ�ÁõU÷ÓùÏûþ±�¿ðý±-Áó1±÷úÇ�Õ±áÁõìÁÿ±ûþ¼�ÁõUËîÁý×�

ýûþËîÁ±�Ûý×�¿Áõø¸Ëûþ�á÷�ò±Áó±ûþ�Îû�ý×�¿Áó�æÏËûþý×�Õü÷1�Îü±í±ùÏ�Áõ±µ11�›¶æ±¿îÁËéÁ±ßÁ�

›¶ï÷�Õ±¿Áõ¦¨±1�ßÁ¿1¿åù¼�Îüý×Áõ±ËÁõ�ÎîÁÝÒ1�üij±ò±ËïÇ�Ûý×�›¶æ±¿îÁËéÁ±ßÁ�‘æÏ�á’Ë‹í�
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›¶±1¿yßÁ�æ1ÏÁó1�ÎòîÔÁQ�Áõýò�ßÁ¿1�Õ±1n¸�ÕòÉ±òÉ�¿ðý±-Áó1±÷úÇ�Õ±áÁõìÁÿ±ý×�÷ÓàÉ�öÓÁ¿÷ßÁ±�¢¶ýí�ßÁ¿1¿åù¼

ý×�¿Áó�æÏËûþ�ÁöÁ±1îÁ1�ÁõòÉ›¶±íÏ�Õ±1n¸�Õ±ò�Áõòæü¥óðÁ�¿Áõø¸ûþßÁ�ÁõU�üÑàÉßÁ�îÁïÉ-ü÷ÔX�›¶Áõg�ûáË»ø¸í±�ÁóS�¿ù¿à�Æï�ÆáËå¼�
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সািহত�ৰ ���খনত কিবতাৰ এক সুকীয়া অৱদান আেছ। িব� সািহত�ৰ আৰ�িণ গদ�ৰ পিৰবেত �  কিবতাৰ মাধ�েমেৰ 

�হিছল। কিব ৱড�চৱথৰ�  ভাষাত  কিবতা-	 Spontaneous	 over�low	 of	 powerful	 feeling	 recollected	 in	

tranquility-	“কিবতা িনজন� তাৰ মাজত স�ৃ� �হাৱা মানৱ অ�ৰৰ �তঃসফূত ��কাশ”। 

অসমীয়া সািহত�জগতৰ িবশাল ���খনৈল চােল �দখা যায় সমাজৰ �শাষন, নীিপড়ন ,অনাচাৰ আিদৰ িব�ে� হাতত 

কলম ত� িল �লাৱা �যা�াসকলৰ িভতৰত নলীিনধৰ ভ�াচায�� �দৱ এক ব�িত�িম স�া। বতম� ান সমাজৰ �ংসমুখী 

অৰাজক অৱ�্াত শংিকত  কিব মেন �সই �িয়�ু  সময়ৰ িচ� এেনদেৰ অংকন  কিৰেছ- 

আই �তাৰ সেপানৰ ঘৰ ভািগ যায়

পদুিলত গধুিল �জানােকা �হৰায়।

�সাণতলী �তাৰ পথাৰৰ �গা� �কাই যায়

মতৃ� �ৰ এই কৰাল �াসত মন এমু�ঠ ছাই।

সুখদুখৰ গান নু�েনা িনজান পােৰ ঘাট

চৰাইৰ মােতা িনজম পিৰল নু�েনা তাৰ মাত।

দুখ লােগ নু�েনা মই গৰখীয়াৰ বাহঁী

�নবােজ �টাকাৰী �হৰায় সুখৰ হািঁহ

গানৰ সেপান মৰিহ গল চকুেলাক চাই

জীৱনৰ পািহ সিৰল দুখেক �য পাই ।

সামা�জক কল�াণৰ কষ�ট িশলত িশ�কমৰ�  িবচাৰ কৰা সমােলাচক নলীিনধৰ ভ�াচায�� মুলত: কিব। �তওৰ কাব� 

স্ংকলন “এই কুৱলীৰ” পৰা (১৯৭৯) 'িদনেবাৰ সলিন নহ'ল' (২০০৩) �ল একুিৰ ছয়বছৰৰ পিৰ�মাত 

'েচৰাশািলৰ মািলতা'(১৯৮৩), আহত সেপান (১৯৮৬), ননী ঘৰত আছেন (১৯৯৬) আ� িবদায় ফুলৰ িদন 

(২০০১)।  
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ýûþËîÁ±�Ûý×�¿Áõø¸Ëûþ�á÷�ò±Áó±ûþ�Îû�ý×�¿Áó�æÏËûþý×�Õü÷1�Îü±í±ùÏ�Áõ±µ11�›¶æ±¿îÁËéÁ±ßÁ�

›¶ï÷�Õ±¿Áõ¦¨±1�ßÁ¿1¿åù¼�Îüý×Áõ±ËÁõ�ÎîÁÝÒ1�üij±ò±ËïÇ�Ûý×�›¶æ±¿îÁËéÁ±ßÁ�‘æÏ�á’Ë‹í�

ÎùÑ&1’�ò±÷ßÁ1í�ßÁ1±�ÆýËå¼�Ûý×�Õ¦¤±öÁ±¿»ßÁ�1ã1�Áõ±µ1�¿Áõñ1�ëÂ×Áó¿¦š¿îÁ1�¿Áõø¸Ëûþ�
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üÁõ±ËîÁ±ÍßÁ� � ëÂ×Ë~àòÏûþ� Õ»ð±ò� ÆýËå� 1964� äÁòîÁ� ›¶ßÁ±ú� ÎÁó±»±� “The	Wildlife	 of	 India”� ò±÷1� ÁõUù� Áó¿êÁîÁ�
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সািহত�ৰ ���খনত কিবতাৰ এক সুকীয়া অৱদান আেছ। িব� সািহত�ৰ আৰ�িণ গদ�ৰ পিৰবেত �  কিবতাৰ মাধ�েমেৰ 

�হিছল। কিব ৱড�চৱথৰ�  ভাষাত  কিবতা-	 Spontaneous	 over�low	 of	 powerful	 feeling	 recollected	 in	

tranquility-	“কিবতা িনজন� তাৰ মাজত স�ৃ� �হাৱা মানৱ অ�ৰৰ �তঃসফূত ��কাশ”। 

অসমীয়া সািহত�জগতৰ িবশাল ���খনৈল চােল �দখা যায় সমাজৰ �শাষন, নীিপড়ন ,অনাচাৰ আিদৰ িব�ে� হাতত 

কলম ত� িল �লাৱা �যা�াসকলৰ িভতৰত নলীিনধৰ ভ�াচায�� �দৱ এক ব�িত�িম স�া। বতম� ান সমাজৰ �ংসমুখী 

অৰাজক অৱ�্াত শংিকত  কিব মেন �সই �িয়�ু  সময়ৰ িচ� এেনদেৰ অংকন  কিৰেছ- 

আই �তাৰ সেপানৰ ঘৰ ভািগ যায়

পদুিলত গধুিল �জানােকা �হৰায়।

�সাণতলী �তাৰ পথাৰৰ �গা� �কাই যায়

মতৃ� �ৰ এই কৰাল �াসত মন এমু�ঠ ছাই।

সুখদুখৰ গান নু�েনা িনজান পােৰ ঘাট

চৰাইৰ মােতা িনজম পিৰল নু�েনা তাৰ মাত।

দুখ লােগ নু�েনা মই গৰখীয়াৰ বাহঁী

�নবােজ �টাকাৰী �হৰায় সুখৰ হািঁহ

গানৰ সেপান মৰিহ গল চকুেলাক চাই

জীৱনৰ পািহ সিৰল দুখেক �য পাই ।

সামা�জক কল�াণৰ কষ�ট িশলত িশ�কমৰ�  িবচাৰ কৰা সমােলাচক নলীিনধৰ ভ�াচায�� মুলত: কিব। �তওৰ কাব� 

স্ংকলন “এই কুৱলীৰ” পৰা (১৯৭৯) 'িদনেবাৰ সলিন নহ'ল' (২০০৩) �ল একুিৰ ছয়বছৰৰ পিৰ�মাত 

'েচৰাশািলৰ মািলতা'(১৯৮৩), আহত সেপান (১৯৮৬), ননী ঘৰত আছেন (১৯৯৬) আ� িবদায় ফুলৰ িদন 

(২০০১)।  

ভাষা জননী
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কাব���ৰ উপিৰও কাকত আেলাচনীত কিবতা �কােশেৰ কাব�সাধনাৰ সমা�ৰালভােৱ সমাজ উ�ৰণৰ 

�ব�ািনক পথৰ স�ান কিৰিছল।

মু��ৰ �ায়ু �ল মই আহত জটায়ু

�মাক যিদ িদয়া অলপ আয়ু

�শষ কিৰ িদব পােৰা

ৰা�সৰ �াণবায়ু।

জীৱনৰ সুদীঘ প� িৰ�মা একধৰণৰ দুখেবাধ, য�ণা আ� ��াভ �লেয় �তওঁ পাৰ কিৰিছল। �তওঁৰ কাব�মানসৰ 

�সেত পিৰিচত সকেলােৱ জািনিছল এই  য�ণাৰ উৎস ব���গত নহয়; �নব����ক। �িয়�ু সমাজৰ উ�ৰণ 

আশা কিৰ িনৰাশ �হাৱা কিবেয় উপলি� কিৰেল- 'বােট পেথ উ�� মতৃ � �ৰ নাচ। সকেলা �ভাত �তেজ �ধাৱা/ 

হত�াৰ নাগেফনা �বােৰ ঢােক �াণহীন ম�ভিমৰ বািল/নগেজ অকেনা গছ, স�ৃ� হয় �শানৰ/ আেঁৰ আেঁৰ �

স�াৰ এ�াৰ িগেল/�ু� �ু� এধািন আকাশ'। এেন ৰ�া� বা�ৱতােয় এিদন কিবক �কাশ কিৰবৈল বাধ� 

Born	 :	 4	December	1921

	 	 Jorhat,	Assam

Died	 :	 2	September	2016	(aged	94)

Occupation	 :	 Poet,	Writer,	Professor

Nalinidhar	 Bhattacharya	 (Assamese: 

নিলনীধৰ ভ�াচায;	� 	4	Dec	1921	–	2	Sept	2016)	

was	an	 Indian	poet	and	 literary	 critic	 from	

Assam.	

He	was	regarded	as	one	of	the	important	poets	of	the	Jayanti	era	in	Assamese	literature.	Bhattacharya	was	the	elder	brother	of	

writer	Birendra	Kumar	Bhattacharya,	who	was	 the	 youngest	 Sahitya	Academy	award	winner	 and	 also	 the	 recipient	 of	 the	

Jnanpith	Award.	Bhattacharya	passed	his	HSLC	examination	 in	1940	from	Kakojan	High	School	 in	 Jorhat.	He	completed	his	

intermediate	in	1942	from	JB	College,	Jorhat	and	went	on	to	complete	his	BA	privately,	after	which	he	did	his	Masters	in	Assamese.	

Beginning	his	career	as	a	teacher	in	Kakojan	High	School,	Bhattacharya	was	lecturer	at	St.	Anthony’s	College,	Shillong	from	1960	

to	 1963.	 He	 also	 served	 as	 lecturer	 in	 Arya	 Vidyapeeth	 College	 of	 Guwahati	 and	 retired	 from	 the	 same	 college	 in	 1983.	

Bhattacharya’s	many	publications	bear	testimony	to	the	fact	that	his	forte	lies	in	poetry	and	literary	essays.

His	published	works	include	Serasalir	Malita,	Noni	Asane	Gharat,	Mohot	Aitaijya,	etc.	He	has	penned	�ive	anthologies	of	Assamese	

poems	—	Aei	Kuwolite	(1979),	Charshalir	Malita	(1983),	Aahot	Xapon	(1983),	Noni	Asone	Ghorot	and	Biday	Phulor	Din	(2002).	

He	has	also	voluminously	produced	literary	essays	and	translated	works,	which	were	published	in	signi�icant	literary	journals	of	

Assam.	Five	collections	of	his	literary	essays	have	also	been	published.	He	was	honoured	with	the	prestigious	Sahitya	Akademi	

Award	in	2002	for	his	collection	of	literary	works	—	Mahat	Oitijhya.	He	has	also	served	as	the	president	of	Diphu	Asom	Sahitya	

Sabha	Kabi	Sammelan.

*Source:	Wikipedia

Nalinidhar	Bhattacharya Awards:

Ÿ Soviet	Land	Nehru	Award	(1983)

Ÿ Mrinalini	Devi	Award

Ÿ Sahitya	Akademi	award	(2002)

Ÿ Indian	Language	Parishad	award

Ÿ Chagganlal	Jain	award

Ÿ Assam	Valley	Literary	Award	(2006)	etc.

Ÿ Sahityacharya	honour	by	the	Asam	
Sahitya	Sabha	(2010)

Ÿ ‘Papari	Kabi’	Ganesh	Gogoi	award
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সজাল ধৰা �ৰাৱাৰ দেৰই �যন অসমেৰা আিছল �চৰ স�াৱনা। আ�জৰ অসম �তেজেৰ �ধাৱা। এেনেবাৰ গীতৰ � িক� 

পৰাই অনুমান কিৰব পািৰ ভ�াচায��েদৱৰ �খৰ সমাজ �চতনাৰ কথা। কিবৰ একা� িব�াস –Poetry	helps	man	to	

be	human-	কিবতাই মানুহক মানৱীয় কিৰ ত� িলব পােৰ।

সমােলাচক�েপ ভ�াচায��েদেৱ আধুিনক, উ�ৰ আধুিনক, সমকালীন সািহত�ত�ৰ অভ��ৰত �েৱশ কিৰ তাৰ 

অনুকৰণীয় আ� বজন� ীয় িদশৰ িনজ� ম�ৱ� �যেনৈক আগবঢ়াইিছল �তেনৈক িব�ায়ণ, �মৗলবাদ, স�াসবাদ, 

সা�দািয়কতা স�েকও�  �তওঁৰ সুিচি�ত মতামত আগবঢ়াইিছল।

অসমীয়া সািহত�জগতৰ বটব�ৃ ঋিষত� ল� ব��� তথা সািহিত�ক ভ�াচায�� আিছল জািতৰ সংকট কালত িথয় িদয়া 

এজন �যা�া, স�ৃ�শীল অসমীয়া সমাজ জীৱনৰ  �া�তক�, �কৃতেত আধুিনকতাবাদৰ  এজন অত� �হৰী আিছল।

�িন:�জনৰ চকুেলা মিচবৈলেক কিবৰ �যন জ� �হিছল। জীৱনৰ অি�ম মুহতৈ� লেক এই সেপান জীপাল �হ আিছল। 

আমাৰ মাজৰ পৰা আতঁিৰ �যাৱা �বািধ�মুৰ ছা ঁভ�াচায��েদৱ �যন এক মতৃ� �হীন স�া �হ িবৰল ব����েৰ জীয়াই থাকক।

Smt.Reetamoni Sarma is a social activist and an active member of Asom 

Lekhika Santha, Guwahati. Phone: +91 9101859147
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কৰােল-' িবদায় ফুলৰ িদন'- সামা�জক �াত�িহকতা আ� তাৰ �িত��য়া �েপ হদয়ত উথিল উঠা ��াভ-

য�ণােক আধাৰ িহচােব �ল িবগত �ায় ছটা দশক িনৰলস কাব� সাধনা অব�াহত ৰািখেছ। 

সততা আ� িবনয়ৰ ��ায়া ��াৰ নলীিনধৰ ভ�াচায�� �দেৱ কিবতাৰ লগেত সািহত�-সমােলাচনা, অনুবাদ, 

সমাজ-ৰাজনীিত স�কীয় িনৱ� আিদেৰও ���পূণ �বৰঙিন আগবঢ়াইেছ অসমীয়া সািহত�ৈল। �তেখেত 

িলিখেছ – ত� কথাই আমাক অসীমৰ দুৱাৰৈল �ল যায় িক� সসীম জগত অথাৎ�  �চৗপাশৰ জীৱনৰ গিত 

িভ�মুখী, জীৱনৰ সমস�াৰ মাজত থািক তাৰ সুসমাধানৰ পথ উিলওৱােটােহ �কৃত কথা। িবেশষৈক স�ৃ�শীল  

���খনত মানুহিখিনেয় এই দািয়� মুৰ পািত  লবৰ সময় আিহেছ বুিল কিবেয় সিকয়াই �থ �গেছ।

অশীিতপৰ কিবগৰাকীেয় যেথ�সংখ�ক গীেতা ৰচনা কিৰ �থ �গেছ আ� গীতসমূহত �াভািৱকেত �কাশ 

পাইেছ �� সমাজৰ বা�ৱতাৰ কা�ণ�, ৰ�া� সময়ৰ ভয়াৱহতা, শাসকৰ �শাষণনীিত, নীিপিড়তৰ য�ণা আিদ 

ৃ�ল� িদশেবাৰ �ায়েবাৰ গীতত �দশ মাতক বুজাবৈল 'আই' শ�েটাৰ �েয়াগ ঘ�টেছ। সা�িতক পিৰি�িতত 

আইৰ আদেৰা কিম অহা বুিল অনুভৱ কিৰেছ গীিতকাৰ গৰাকীেয়-
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কাব���ৰ উপিৰও কাকত আেলাচনীত কিবতা �কােশেৰ কাব�সাধনাৰ সমা�ৰালভােৱ সমাজ উ�ৰণৰ 

�ব�ািনক পথৰ স�ান কিৰিছল।

মু��ৰ �ায়ু �ল মই আহত জটায়ু

�মাক যিদ িদয়া অলপ আয়ু

�শষ কিৰ িদব পােৰা

ৰা�সৰ �াণবায়ু।

জীৱনৰ সুদীঘ প� িৰ�মা একধৰণৰ দুখেবাধ, য�ণা আ� ��াভ �লেয় �তওঁ পাৰ কিৰিছল। �তওঁৰ কাব�মানসৰ 

�সেত পিৰিচত সকেলােৱ জািনিছল এই  য�ণাৰ উৎস ব���গত নহয়; �নব����ক। �িয়�ু সমাজৰ উ�ৰণ 

আশা কিৰ িনৰাশ �হাৱা কিবেয় উপলি� কিৰেল- 'বােট পেথ উ�� মতৃ � �ৰ নাচ। সকেলা �ভাত �তেজ �ধাৱা/ 

হত�াৰ নাগেফনা �বােৰ ঢােক �াণহীন ম�ভিমৰ বািল/নগেজ অকেনা গছ, স�ৃ� হয় �শানৰ/ আেঁৰ আেঁৰ �

স�াৰ এ�াৰ িগেল/�ু� �ু� এধািন আকাশ'। এেন ৰ�া� বা�ৱতােয় এিদন কিবক �কাশ কিৰবৈল বাধ� 

Born	 :	 4	December	1921

	 	 Jorhat,	Assam

Died	 :	 2	September	2016	(aged	94)

Occupation	 :	 Poet,	Writer,	Professor

Nalinidhar	 Bhattacharya	 (Assamese: 

নিলনীধৰ ভ�াচায;	� 	4	Dec	1921	–	2	Sept	2016)	

was	an	 Indian	poet	and	 literary	 critic	 from	

Assam.	

He	was	regarded	as	one	of	the	important	poets	of	the	Jayanti	era	in	Assamese	literature.	Bhattacharya	was	the	elder	brother	of	

writer	Birendra	Kumar	Bhattacharya,	who	was	 the	 youngest	 Sahitya	Academy	award	winner	 and	 also	 the	 recipient	 of	 the	

Jnanpith	Award.	Bhattacharya	passed	his	HSLC	examination	 in	1940	from	Kakojan	High	School	 in	 Jorhat.	He	completed	his	

intermediate	in	1942	from	JB	College,	Jorhat	and	went	on	to	complete	his	BA	privately,	after	which	he	did	his	Masters	in	Assamese.	

Beginning	his	career	as	a	teacher	in	Kakojan	High	School,	Bhattacharya	was	lecturer	at	St.	Anthony’s	College,	Shillong	from	1960	

to	 1963.	 He	 also	 served	 as	 lecturer	 in	 Arya	 Vidyapeeth	 College	 of	 Guwahati	 and	 retired	 from	 the	 same	 college	 in	 1983.	

Bhattacharya’s	many	publications	bear	testimony	to	the	fact	that	his	forte	lies	in	poetry	and	literary	essays.

His	published	works	include	Serasalir	Malita,	Noni	Asane	Gharat,	Mohot	Aitaijya,	etc.	He	has	penned	�ive	anthologies	of	Assamese	

poems	—	Aei	Kuwolite	(1979),	Charshalir	Malita	(1983),	Aahot	Xapon	(1983),	Noni	Asone	Ghorot	and	Biday	Phulor	Din	(2002).	

He	has	also	voluminously	produced	literary	essays	and	translated	works,	which	were	published	in	signi�icant	literary	journals	of	

Assam.	Five	collections	of	his	literary	essays	have	also	been	published.	He	was	honoured	with	the	prestigious	Sahitya	Akademi	

Award	in	2002	for	his	collection	of	literary	works	—	Mahat	Oitijhya.	He	has	also	served	as	the	president	of	Diphu	Asom	Sahitya	

Sabha	Kabi	Sammelan.

*Source:	Wikipedia

Nalinidhar	Bhattacharya Awards:

Ÿ Soviet	Land	Nehru	Award	(1983)

Ÿ Mrinalini	Devi	Award

Ÿ Sahitya	Akademi	award	(2002)

Ÿ Indian	Language	Parishad	award

Ÿ Chagganlal	Jain	award

Ÿ Assam	Valley	Literary	Award	(2006)	etc.

Ÿ Sahityacharya	honour	by	the	Asam	
Sahitya	Sabha	(2010)

Ÿ ‘Papari	Kabi’	Ganesh	Gogoi	award
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'আই তই সজাল ধৰা �ৰাৱা

�মাৰ জীৱন জেলেৰ �ধাৱা

আ�জ িকেনা হ'ল থৰ হ'ল বুকু

িকয়েয সিৰেছ চকুেলা।

Thought	Process	:	Points	to	Ponder

123

সজাল ধৰা �ৰাৱাৰ দেৰই �যন অসমেৰা আিছল �চৰ স�াৱনা। আ�জৰ অসম �তেজেৰ �ধাৱা। এেনেবাৰ গীতৰ � িক� 

পৰাই অনুমান কিৰব পািৰ ভ�াচায��েদৱৰ �খৰ সমাজ �চতনাৰ কথা। কিবৰ একা� িব�াস –Poetry	helps	man	to	

be	human-	কিবতাই মানুহক মানৱীয় কিৰ ত� িলব পােৰ।

সমােলাচক�েপ ভ�াচায��েদেৱ আধুিনক, উ�ৰ আধুিনক, সমকালীন সািহত�ত�ৰ অভ��ৰত �েৱশ কিৰ তাৰ 

অনুকৰণীয় আ� বজন� ীয় িদশৰ িনজ� ম�ৱ� �যেনৈক আগবঢ়াইিছল �তেনৈক িব�ায়ণ, �মৗলবাদ, স�াসবাদ, 

সা�দািয়কতা স�েকও�  �তওঁৰ সুিচি�ত মতামত আগবঢ়াইিছল।

অসমীয়া সািহত�জগতৰ বটব�ৃ ঋিষত� ল� ব��� তথা সািহিত�ক ভ�াচায�� আিছল জািতৰ সংকট কালত িথয় িদয়া 

এজন �যা�া, স�ৃ�শীল অসমীয়া সমাজ জীৱনৰ  �া�তক�, �কৃতেত আধুিনকতাবাদৰ  এজন অত� �হৰী আিছল।

�িন:�জনৰ চকুেলা মিচবৈলেক কিবৰ �যন জ� �হিছল। জীৱনৰ অি�ম মুহতৈ� লেক এই সেপান জীপাল �হ আিছল। 

আমাৰ মাজৰ পৰা আতঁিৰ �যাৱা �বািধ�মুৰ ছা ঁভ�াচায��েদৱ �যন এক মতৃ� �হীন স�া �হ িবৰল ব����েৰ জীয়াই থাকক।

Smt.Reetamoni Sarma is a social activist and an active member of Asom 

Lekhika Santha, Guwahati. Phone: +91 9101859147

THE	AUTHOR

কৰােল-' িবদায় ফুলৰ িদন'- সামা�জক �াত�িহকতা আ� তাৰ �িত��য়া �েপ হদয়ত উথিল উঠা ��াভ-

য�ণােক আধাৰ িহচােব �ল িবগত �ায় ছটা দশক িনৰলস কাব� সাধনা অব�াহত ৰািখেছ। 

সততা আ� িবনয়ৰ ��ায়া ��াৰ নলীিনধৰ ভ�াচায�� �দেৱ কিবতাৰ লগেত সািহত�-সমােলাচনা, অনুবাদ, 

সমাজ-ৰাজনীিত স�কীয় িনৱ� আিদেৰও ���পূণ �বৰঙিন আগবঢ়াইেছ অসমীয়া সািহত�ৈল। �তেখেত 

িলিখেছ – ত� কথাই আমাক অসীমৰ দুৱাৰৈল �ল যায় িক� সসীম জগত অথাৎ�  �চৗপাশৰ জীৱনৰ গিত 

িভ�মুখী, জীৱনৰ সমস�াৰ মাজত থািক তাৰ সুসমাধানৰ পথ উিলওৱােটােহ �কৃত কথা। িবেশষৈক স�ৃ�শীল  

���খনত মানুহিখিনেয় এই দািয়� মুৰ পািত  লবৰ সময় আিহেছ বুিল কিবেয় সিকয়াই �থ �গেছ।

অশীিতপৰ কিবগৰাকীেয় যেথ�সংখ�ক গীেতা ৰচনা কিৰ �থ �গেছ আ� গীতসমূহত �াভািৱকেত �কাশ 

পাইেছ �� সমাজৰ বা�ৱতাৰ কা�ণ�, ৰ�া� সময়ৰ ভয়াৱহতা, শাসকৰ �শাষণনীিত, নীিপিড়তৰ য�ণা আিদ 

ৃ�ল� িদশেবাৰ �ায়েবাৰ গীতত �দশ মাতক বুজাবৈল 'আই' শ�েটাৰ �েয়াগ ঘ�টেছ। সা�িতক পিৰি�িতত 

আইৰ আদেৰা কিম অহা বুিল অনুভৱ কিৰেছ গীিতকাৰ গৰাকীেয়-
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A	Kaziranga	Landscape editor’s
Thought	Process	:	Points	to	Ponder

notes
‘It's better to light a 

candle than to 
curse the darkness'

I nspired	by	this	old	Chinese	

proverb,	we	have	resolved	

to	go	a	long	way	even	if	we	

make	little	progress	initially.		As	

it	happens	in	writing	a	book,	in	

the	beginning,	an	idea	or	may	be	

several	 may	 inspire,	 but	 by	

jotting	 down	 something	 at	 a	

time,	we	will	complete	the	book	

and	 feel	 pretty	 content	 about	 ourselves.	 It	 is	 rightly	 said-	

'Satisfaction	lies	in	the	effort'.	

One	of	the	important	assignment	entrusted	to	State	Innovation	&	

Transformation	Aayog	(SITA)	Assam	has	been	to	develop	a	district-

wise	resource	map	to	represent	resources	(natural	as	well	as	man-

made)	of	Assam	on	a	wider	canvas	for	location	speci�ic	planning,	

decision-making	and	monitoring.	This	will	require	a	clear	cut	road	

map	with	a	vision	to	create	a	Spatial	Data	Infrastructure	for	Multi-

Layer	GIS	for	planning	and	e-governance,	leveraging	the	available	

data	 and	 ICT	 infrastructure	 resources.	 Involvement	 of	 various	

stakeholders	dealing	with	geospatial	domain	is	a	must	to	go	ahead	

with	a	proper	arrangement	for	State	GIS	and	Data	Sharing	policy.

In	our	discussion	with	of�icials	of	NIC	New	Delhi,	its	state	centre	and	others	working	in	the	domain,	it	was	

noted	 that	no	 spatial	 data	 inventory	or	 SDI(Spatial	Data	 Infrastructure)	had	been	 created	 in	Assam.	

Scattered	efforts	at	different	departments	to	map	their	existing	MIS	data	and	other	infrastructure	using	

GIS	for	consumption	in	their	respective	departments	are	visible	without	concrete	output	so	far.	These	are	

available	in	bits	and	pieces	and	lie	with	departments	in	different	formats.	These	data	and	maps,	however,	

do	not	conform	to	any	mapping	standards	and	also	there	is	no	such	policy	at	present	within	the	state,	

which	de�ines	the	standard	procedures	of	mapping	and	their	maintenance.	

In	view	of	this	it	is	high	time	we	should	adopt	a	proactive	approach	to	overcome	this	glaring	de�iciency	so	

that	our	state	may	raise	its	standards	in	developing	a	robust	mechanism	for	real	time	monitoring	and	for	

socio-economic	planning	in	real	sense	of	the	term.	This	will	certainly	enable	us	to	make	rapid	strides	in	

our	growth	and	to	place	us	on	a	higher	trajectory	on	the	development	path.	
		
To	 assess	 the	 e-readiness	 of	 the	 districts	 in	 our	 development	 agenda,	 a	 set	 of	 indicators	 have	 been	

prepared	by	SITA	which	were	considered	basic	pre-condition	for	effective	governance	in	modern	times.	

The	way	the	growth	of	an	economy	entails	different	stages	of	development,	similarly,	a	good	governance	

compatible	with	quality	service	delivery	mechanism	passes	through	several	milestones	in	the	process.	

While	 introducing	 such	 an	 exercise,	 we	 should	 take	 into	 consideration	 the	 variables	 affecting	 the	

milestones.	If	we	consider	the	dynamics	of	change,	it	is	to	be	effected	in	such	a	way	that	the	society	and	the	

economy	get	transformed	in	a	direction	asserting	the	demands	of	time	while	safeguarding	the	interests	of	

vulnerable	sections	of	society.

Another	area	of	concern	is	the	decline	of	tea	industry	in	the	state	over	the	years.	At	the	initiative	of	Hon'ble	
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Vice	 Chairman	 SITA	 some	 corrective	 measures	 have	 been	 suggested	 in	 consultation	 with	 all	 the	

stakeholders	 in	 the	 tea	 sector.	 A	 tea	 conclave	 was	 organised	 followed	 by	 several	 discussions	 and	

brainstorming	 sessions	 in	 this	 regard.	However,	 small	 tea	 growers	 have	 to	 play	 a	major	 role	 in	 this	

direction	as	the	small	growers	account	for	almost	50	p.c.	of	total	production	in	the	state.	

Shri	Bhaskar	Borbaruah*,	a	planter	who	owns	a	small	tea	garden	near	Sonapur,	20	minutes	drive	from	

Guwahati	has	shared	his	experiences	in	the	following	words-

*	“	The	advent	of	small	tea	growers	towards	contributing	to	the	oldest	surviving	industry	in	Assam	

started	almost	three	decades	ago.	It	has	brought	about	an	economic	upliftment	mainly	in	the	tea	belt	

of	upper	Assam,	north	bank	and	to	newly	grown	areas	of	lower	Assam	and	without	much	support	from	

government	agencies.

As	the	small	tea	growing	areas	came	up	alongside	the	organized	sector	run	by	large	companies,	it	also	

had	its	share	of	worries	beset	with	unforeseen	challenges.	As	the	time	passed	by	there	was	over	supply	

of	green	leaves,	use	of	chemical	fertilizers	and	pesticides	without	correct	dose	and	prescription	which	

resulted	in	the	fall	of	quality	in	production.	The	impact	was	visible	in	and	around	the	tea	growing	

areas.	 People	 have	 stopped	 growing	 other	 cash	 crops,	 the	 soil	 and	 water	 quality	 degraded	 by	

pollutants	and	kept	spreading	to	nearby	areas	over	a	period	of	time.		

Both	 the	bought	 leaf	 factories	and	other	company	gardens	have	become	aware	of	 the	 impending	

danger	arising	out	of	the	haphazard	practices	of	the	local	or	native	growers,	and	it	has	been	felt	that	

massive	sensitization	and	awareness	drives	were	necessary	to	educate	large	section	of	the	new	breed	

of	tea	growers.	Coordinated	action	in	collaboration	with	government	agencies	and	other	research	

institutes	has	to	be	taken	up	to	educate	these	tea	growers	in	the	use	of	fertilizers	in	controlled	manner	

and	to	discontinue	the	use	of	banned	substances	as	fertilizer	or	pesticides.	In	the	process	efforts	may	be	

made	 to	 promote	 measures	 for	 alternative	 application	 practices	 of	 fertilizers	 and	 pesticides	 to	

safeguard	our	own	interests	we	the	small	tea	growers	should	promote	organic	plantation	practices	in	

a	massive	way.	The	incidental	effects	may	be	witnessed	in	sericulture	sector	which	is	an	important	

traditional	livelihood	source	in	rural	areas.	One	of	the	main	reasons	for	drastic	decline	in	production	of		

quality	Muga	cocoon	in	upper	Assam	over	the	years	is	unprecedented	use	of	chemical	pesticides	and	

fertilizers	 in	 the	 small	 tea	gardens	 located	 in	 those	areas	 traditionally	known	 for	 som	and	 sualu	

plantations.”

We	are	grateful	to	all	the	contributors	to	this	special	edition	of	SITA	journal	'Thought	Process:	Points	to	

Ponder'	for	their	magnanimity	in	responding	to	our	request	for	articles	and	write	ups	on	different	topics	

which	are	thought	provoking,	illuminating	and	brilliant	in	content.	We	are	also	extremely	grateful	to	the	

Director,	Assam	Government	Press	and	his	team	in	bringing	out	this	special	edition	in	a	very	short	time.	

My	 special	 thanks	 to	 Shri	Aminul	Huda	and	Shri	Utpal	Bhuyan	 for	 their	highly	professional	 skills	 in	

designing	the	concept,	cover	and	content	of	the	book.	My	profound	gratitude	to	Sjt.	Dipok	Kr.	Barthakur	

who	remained	a	constant	motivating	force	with	his	blessings,	guidance	and	encouraging	words	every	now	

and	then.	My	sincere	apologies	to	the	readers	for	any	mistakes	in	printing	or	otherwise	in	the	contents	

that	might	crop	up	unknowingly.
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Oh! My rainy Shillong Summer!

In a thousand mood ye ever,

Look so bright, and look so gloomy

Sunny, rainy, misty, clear!

Countless are the cloudy patches

Ringing round the ridges higher,

Up above the peak is sunny,

Down below a heavy shower!

Peeping through the floating waters,

Playing hide-and-seek of nature,

Sending warmth of sunny glances,

All beneath to give a pleasure.

Now a drizzling, now so clear,

Next minute a heavy shower,

Beating drums of rolling thunder;

Look up again, and see all clear!

Modern science too failed O' here,

Little use a barometer,

So, I bow to thee, Oh Dear!

Thou playeth a mystery ever!

Narayan Bezbaruah was known for his literary genius and outstanding oratory 

skills of his time. He penned this beautiful poem in awe of nature in 1946 for 

'Shillong Times' a news paper published from Shillong.

THE	AUTHOR
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