
LAND	USE/LAND	CLASSIFICATION	ANALYSIS	AND	SOIL	CONSERVATION	IN	
PRECAMBRIAN	TERRAIN	OF	CHAMARAJANAGARA	DISTRICT,	KARNATAKA,	INDIA	

USING	GEOMATICS	APPLICATION	

	

BASAVARAJAPPA	H.T,	PUSHPAVATHI	K.N,	MANJUNATHA	M.C	

Department	of	Studies	in	Earth	Science,	Centre	for	Advanced	Studies	in	Precambrian	Geology,		
University	of	Mysore,	Manasagangothri,	Mysore‐570006	

E‐mail:	basavarajappaht@gmail.com,	mcmanju1@gmail.com	

 
ABSTRACT	

	
Land	 and	 soil	 management	 in	 developing	 countries	 like	 India	 is	 very	 much	 necessary	 in	 better	 monitoring	 for	 future	
sustainable	resources.	These	resources	are	over	stretched	and	undergoing	degradation	at	an	unacceptable	rate	due	to	rapid	
increase	in	population.	Land	use	refers	to	mans	activities	&	various	uses	which	are	carried	on	land;	while	land	cover	refers	to	
natural	vegetation	such	as	water	bodies,	rock/soil,	artificial	cover	and	other	resulting	due	to	land	transformations.	Although	
land	use	 is	generally	 inferred	based	on	 the	 cover,	 yet	both	are	 closely	 related	and	 interchangeable.	Soil	 is	a	natural	body	
developed	by	natural	 forces	acting	of	natural	materials.	Soil	 is	the	 loose	and	weathered	rock	material	that	covers	the	 land	
surface	of	the	earth	and	supports	the	growth	of	vegetation.	The	present	aim	is	an	attempt	to	classify	the	land	use/land	cover	
(LU/LC)	and	conserve	the	 fertile	upper	 layers	of	the	study	area.	Geo‐coded	FCC	of	 IRS‐1D,	PAN+LISS‐III	satellite	 image	and	
merged	SoI	 toposheets	of	1:50,000	scale	are	well	utilized	 to	digitize	 the	soil	map.	The	 final	results	highlight	 the	Geomatics	
applications	 in	mapping,	management	and	monitoring	of	 land	and	 soil	 resources	on	hard	 rock	 terrain	 in	 Southern	 tip	of	
Karnataka.	
 
Index	Terms:	LU/LC	Classification,	Conservation	of	Soils,	Chamarajanagar	and	Geomatics.	
 
1.	INTRODUCTION		

Land	use/land	cover	pattern	of	a	region	is	an	outcome	of	
both	 natural	 and	 socio‐economic	 factors	 and	 their	
utilization	by	man	in	time	and	space.	Land	is	becoming	a	
scarce	 commodity	 due	 to	 immense	 agricultural	 and	
demographic	pressure.		Deriving	information	on	land	use	
land	 cover	 is	 helpful	 in	 suitable	 planning	 and	
implementation	 to	 provide	 the	 increasing	 demands	 for	
basic	 human	 needs	 (Pushpavathi.,	 2010).	 The	 precise	
knowledge	 about	 soils	 is	 very	 important	 for	 various	
purposes.	Soils	are	relevant	to	many	important	activities	
not	only	in	respect	of	agriculture,	forestry	and	grasslands	
but	 also	 in	 the	 fields	 of	 identification	 of	 wastelands,	
urban	 planning,	 geological	 units	 and	 geomorphological	
variations	 influenced	 by	 the	 varied	 physiographical	
setups	have	their	own	say	in	soil	formation	(Pushpavathi	
and	 Basavarajappa.,	 2009).	 satellite	 based	 data	 is	 very	
much	useful	in	preparing	the	precise	land	use/land	cover	
maps	 in	 a	 very	 short	 time	 period	 using	 geomatics	 as	
compared	 to	 that	 of	 conventional/traditional	 methods	
(Manjunatha	et	al.,	2015).	Soil	is	a	dynamic	natural	body	
on	 the	 earth	 surface	 that	 composed	 of	 minerals,	 and	
organic	 materials	 (Buckman	 and	 Brady.,	 1960).	 It	 is	
differentiated	 into	 horizons	 based	 on	 mineral	 and	
organic	constituents	of	variable	depth	which	differ	from	
underlying	 parent	 material	 in	 morphology,	 physical,	
chemical	properties	and	biological	characteristics	(Joffe,	
1965).		Soil	is	an	unconsolidated	or	loose	combination	of	
inorganic,	 organic	 materials	 and	 varies	 in	 depth,	
composition,	 age,	 colour	 and	 texture.	 The	 inorganic	
components	 of	 soil	 are	 the	 products	 of	 degradation	 of	
rocks	 and	 minerals	 that	 have	 been	 gradually	 broken	
down	by	weathering,	 chemical	 action	and	other	natural	
processes	 (Rudramurthy,	 2005).	 Five	 factors	 that	 affect	

the	 soil	 formation	 are	 parent	 material,	 climate,	
organisms,	 topography	 and	 time.	 Most	 of	 the	 Indian	
fertile	 soils	 measures	 about	 1.5	 to	 2	 ft	 in	 thickness.	
Indian	subcontinent	 topographically	 shows	gentle	 slope	
towards	eastern	side	and	these	 fertile	soils	are	eroding,	
transporting	 by	 runoff	 &	 settling	 at	 the	 bottom	 of	 the	
Ocean.	Most	of	the	Indian	food	grains	are	dependent	on	
the	 specific	 soils	 of	 the	 region	 with	 particular	 climatic	
conditions.	 To	 avoid	 this	 runoff,	 it	 is	 essential	 to	
conserve	 the	 Indian	 fertile	 soil	 which	 especially	
dependent	 on	 agricultural	 and	 vegetation	 purpose.	
Delineation	 of	 soil	 boundary	 and	 its	 types	 are	 done	 by	
adopting	Visual	Image	Interpretation	Technique	on	geo‐
coded	FCC	of	IRS‐1D,	PAN+LISS‐III	satellite	image	(VIIT)	
(Jayaraman	et	al.,	1990).	
	
2.	STUDY	AREA		
	
It	lies	in	between	11030'45"	to	12022'00"	N	latitude	and	
76030'45"	 to	 77042'30”	 E	 longitude	 with	 total	 aerial	
extent	of	5,685	Km2	(Basavarajappa	et	al.,	2015a)	(Fig.1).	
It	 includes	 4	 taluks	 namely,	 Chamarajanagara,	
Gundlupete,	 Kollegala	 and	 Yalenduru	 with	 general	
ground	elevation	of	656.58	m	above	MSL.	The	district	is	
drained	 by	 Suvarnavathi	 and	 Chikkahole	which	 are	 the	
tributaries	 of	 Cauvery	 River.	 The	 existence	 of	 forests	
provides	 raw	materials	 for	 industries	 like	paper,	 rayon,	
saw	 mills,	 safety	 matches	 and	 sandalwood	
(Basavarajappa	et	al.,	2015b).		
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Fig.1.	Location	map	of	the	study	area	
	
3.	METHODS	&	MATERIALS	
	
3.1.	TOPOMAPS:	57H/3,	57H/4,	57H/7,	57H/8,	57H/12,	
57H/16,	 57D/12,	 57D/16,	 57A/5,	 57A/6,	 57A/9,	
57A/10,	 57A/13,	 57A/14,	 57E/1,	 57E/2,	 57E/5,	 57E/9	
are	considered	as	base	maps.		
Source:	 Survey	 of	 India	 (SoI)	 of	 1:50,000	 scale,	 GSI,	
Bangalore.	
	
3.2.	 SATELLITE	 REMOTE	 SENSING	 DATA:	 Indian	
Remote	 Sensing	 (IRS)	 1D	 LISS‐III	 (year:	 2010‐11,	
Resolution:	 23.5	 m),	 PAN+LISS‐III	 (year:	 2005‐06,	
Resolution:	5.8	m)	(Fig.2).	
	
3.3.	 SOFTWARE	 ANALYSIS:	 ArcGIS	 V10	 and	 Erdas	
Imagine	V2013.	
	
3.4.	GPS:	 Garmin	 12	 is	 used	 for	 limited	 Ground	 Truth	
Check	(GTC).	
	

Fig.2.	Georeferenced	SoI	Topomap	of	the	study	area	
	

	
Fig.3.	IRS‐1D,	LISS‐III	Satellite	Image	of	the	study	area	
	
	
4.	LAND	USE/LAND	COVER	

Land	 is	 a	 non‐renewable	 resource	 and	 its	 mapping	 is	
essential	 in	 planning	 and	 development	 of	 land	 and	 soil	
resources	in	engineering	projects	that	most	significantly	
influenced	 by	 human	 forces	 (Basavarajappa	 et	 al.,	
2014a).	 Land	 is	 an	 area	 of	 the	 earth	 surface,	 which	
embraces	 all	 reasonable	 stable	 or	 predictably	 cyclic,	
attribute	of	the	biosphere	including	the	atmosphere,	soil	
and	 underlying	 geology	 (Pushpavathi.,	 2010).	 Proper	
management	and	development	of	 these	 lands	should	be	
initiated	to	increase	the	land	productivity,	restoration	of	
soil	degradation,	reclamation	of	wastelands,	increase	the	
environmental	qualities	and	to	meet	the	needs	of	rapidly	
growing	 population.	 Remote	 Sensing	 (RS)	 satellite	 data	
with	 its	 synoptic	 view	 and	multispectral	 data	 provides	
essential	 information	 in	 proper	 planning	 of	 LU/LC	
conditions	of	the	larger	areas	(Basavarajappa	&	Dinakar.,	
2005;	Manjunatha	et	al.,	2015)	(Fig.3).		
	

	
Fig.4.	Land	use/Land	cover	map	of	the	study	area	

	
4.1	LAND	USE/LAND	COVER	CLASSIFICATION	
The	 following	 land	 use/	 land	 cover	 classes	 are	
encountered	in	the	study	area:	
	
4.1.a	AGRICULTURAL	LAND	
	
These	areas	are	the	functions	of	land	productivity	&	land	
utilization	 practices	 over	 a	 period	 of	 time.	 The	 land	 is	
primarily	 used	 for	 growing	 food	 crops,	 fiber	 and	
horticultural/	 plantations	 under	 irrigated	 &	 rain‐fed	
conditions.	This	category	covers	an	area	of	2419.52	Km2	
(42.56%)	 including	 croplands,	 fallow	 lands	 and	
plantations	(Fig.4;	Table.1).	
	
4.1.a.i	 Cropping	 land:	 Rainfall	 distribution	 and	
irrigation	 have	 greatly	 determined	 the	 variety	 of	 crops	
that	 is	 being	 cultivated	 in	 the	 district.	 Out	 of	 2419.52	
Km2	of	 the	 total	 agricultural	 area,	 cropping	 land	 covers	
an	area	of	2201.61	Km2	(90.99%).			
	
4.1.a.ii	Follow	land:	 It	 is	the	agricultural	 land	taken	up	
for	 cultivation,	but	 left	 temporarily	without	any	activity	
for	one	or	more	seasons,	but	not	less	than	one	year.	The	
aerial	 extent	of	 this	 category	 is	25.53	Km2	 (1.06%)	and	
noticed	near	the	villages	Mallaipur,	Galipura.	
	
4.1.a.iii	Plantation:	These	are	the	agricultural	area	with	
tree	 plantations	 or	 fruits	 planned	 by	 adopting	 certain	
agricultural	management	techniques.	A	coconut,	banana	
and	mulberry	are	the	principal	plantation	noticed	in	the	
study	area	under	 this	 category.	This	category	covers	an	
area	of	192.38	Km2	(7.95%).	
	
4.1.b	BUILT‐UP	LAND	
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These	 lands	 are	 essentially	 used	 for	 human	 habitation	
which	 includes	 village,	 vegetation	 cover,	 vacant	 lands	
and	 transportation	 network	 in	 association	 with	 water.	
Built‐up	land	covers	an	area	of	57.21	Km2	(1.01%)	(Fig.4;	
Table.1).	
	
4.1.c	FOREST	
	
The	 area	 (within	 the	 notified	 forest	 boundary)	 bearing	
the	association	predominantly	of	trees,	other	vegetation	
types	 capable	 of	 producing	 timber	 and	 other	 forest	
products.	Satellite	data	has	been	used	in	demarcation	of	
different	 forest	 types	 and	 density	 classes	 with	 reliable	
accuracy	 through	 Visual	 Image	 Interpretation	 (VIIT)	 as	
well	as	Digital	Image	Processing	(DIP)	techniques	(Fig.4;	
Table.1).		
	
4.1.c.i	 Evergreen	 forests:	 Thick	 and	 dense	 canopy	 of	
tall	 trees	 that	 predominantly	 remain	 green	 throughout	
the	year	includes	both	coniferous	and	tropical	broad	leaf	
evergreen	 trees.	 Semi‐evergreen	 forest	 is	 a	 mixture	 of	
both	 deciduous	 and	 evergreen	 trees.	 However,	 later	 is	
predominating	multi‐temporal	 data	 and	 area	 specificity	
of	 the	 type	 of	 forest	 help	 in	 discriminating	 evergreen	
forests	 from	 other	 forest	 classes.	 Species	 found	 in	
evergreen	 forest	 are	 sandal	 wood,	 artocrpus,	 hirstus,	
maesaa	nagassarium,	disterocarpus	indicus,	etc	covering	
an	area	of	337.85Km2	(12.66%	of	the	total	forest	area).		
	
4.1.c.ii	Deciduous	 forest:	 Forest	which	 predominantly	
comprises	of	deciduous	species	and	where	the	trees	shed	
their	leaves	once	in	a	year.	Teak,	terminalia	and	padank	
are	 some	 of	 the	 economically	 important	 trees	 of	
deciduous	 forests	 type,	 crown	 density	 and	 composition	
of	 forest	vegetation	along	with	degradational	stage	help	
to	 analyze	 the	 deciduous	 forest	 vegetation	 under	
acceptable	 limits	 of	 accuracy	 (Pant	 et	 al.,	 1992).	 These	
deciduous	 forests	 are	 well	 intermixed	 with	 evergreen	
forest	in	Biligirirangan	Hill	(BRH)	ranges	on	charnockite	
terrain.	 It	 shows	 dark	 red	 to	 red	 tone,	 mainly	 rich	 in	
timber	trees	 like	teak	wood,	rose	wood,	honne,	bamboo	
etc.,	on	standard	FCC	occupying	an	area	of	2346.57Km2	

(87.29%).	
	
4.1.c.iii	 Forest	 plantation:	 A	 huge	 mass	 of	 forest	
plantation	 with	 species	 of	 forestry	 importance	 and	
raised	on	notified	 forest	 lands	 is	noticed	 in	 foot	hills	 of	
BRH.	 These	 are	 forest	 areas	 artificially	 planted	 with	
trees,	either	in	the	open	spaces	or	by	clearing	the	already	
existing	 forests	 of	 economically	 inferior	 species.	 The	
common	 indigenous	 and	 exotic	 trees	 of	 forest	
plantations	 are	 teak,	 sal,	 chir‐pine,	 deodar,	 casuarinas,	
khair	 and	 sisoo.	 The	 area	 occupied	 by	 this	 category	 is	
3.65	Km2.	
	
4.1.d	WASTELANDS	
	
These	 are	 degraded	 lands	which	 can	 be	 brought	 under	
vegetation	 cover	 with	 reasonable	 effort	 which	 are	
currently	 under	 utilized	 and	 lands	 which	 are	
deteriorating	 due	 to	 lack	 of	 appropriate	 water,	 soil	
management	 or	 an	 account	 of	 natural	 causes.	 The	 area	
occupied	by	this	category	is	260.87	Km2	(Fig.4;	Table.1).	
	

4.1.e	WATER	BODIES	
	
The	 study	 area	 is	 endowed	 with	 good	 numbers	 of	
perennial	rivers.	Notified	dams	have	constructed	for	the	
major	rivers	such	as	Suvarnavathi,	Chikkahole,	Uduthore	
halla	and	Gundal	Reservoir	(Fig.4;	Table.1).		
	
4.1.e.i	 Suvarnavathi:	 Suvarnavathi	 dam	 is	 constructed	
across	 the	 river	 Suvarnavathi,	 a	 tributary	 of	 the	 river	
Cauvery	 near	 Attigulipura,	 with	 28	 meters	 high	 and	
1,240	 mts	 long.	 Two	 canals	 have	 been	 designed	 for	
irrigation,	one	on	either	side	of	 the	reservoir	 to	 irrigate	
with	 an	 area	 of	 2580	 ha	 in	 Chamarajanagar	 taluk	
including	 stabilization	 of	 4,362	 ha	 under	 existing	
anecuts.	An	area	of	508	ha	has	been	 submerged	due	 to	
the	construction	of	the	reservoir.			
	
4.1.e.ii	 Chikkahole:	 Chikkahole	 dam	 is	 constructed	
across	 the	 river	 Chikkahole	 a	 tributary	 to	 the	
Suvarnavathi	 river	 near	 Ankanashettypura	 village	 in	
Chamarajanagar	 taluk	 to	 irrigate	 an	 area	 of	 1630	 ha	
including	240	ha.	The	dam	measures	745	mts	 long	 and	
24mts	 height.	 About	 160	 ha	 of	 area	 have	 submergence	
due	 to	 the	 construction	 of	 the	 reservoir.	 	 The	 storage	
capacity	of	the	reservoir	is	10	to	65	Mcum	and	proposed	
utilization	is	21.94	Mcum.	
	
4.1.e.iii	 Uduthore	 halla:	 The	 Uduthore	 halla	 dam	
construction	of	a	storage	reservoir	across	Uduthore	halla	
(a	tributary	to	the	Tattehalla,	which	in	turn	confluence’s	
with	 the	 river	 of	 Cauvery)	 near	 Ajjipura	 village	 in	
Kollegal	 taluk.	 This	 earthen	 dam	measures	 about	 1560	
mts	 long	 and	 41.30	 mts	 height	 with	 gross	 storage	
capacity	 of	 26.19	 M	 cum	 and	 live	 storage	 capacity	 of	
22.01	M	cum.		The	catchment	area	of	the	dam	site	is	202	
Km2.	The	proposed	utilization	is	about	34	to	84	M	cum.	
	
4.1.e.iv	Gundal:	 The	 earthen	 dam	 of	 Gundal	 reservoir	
constructed	across	the	Gundal	stream,	a	tributary	to	the	
river	 Cauvery	 in	 Kollegal	 taluk.	 The	 total	 length	 of	 the	
dam	is	1220	mts	and	the	height	of	30	meters	with	a	gross	
storage	capacity	of	23	Mcum.	The	catchment	area	of	the	
dam	site	is	9,389	Km	with	an	estimated	average	yield	of	
50.9	Mcum	at	 the	dam	site.	The	 inflow	pattern	 into	 the	
reservoir	is	usually	poor.		However,	the	Kabini	right	bank	
canal	 when	 completed	 runs	 in	 the	 command	 area	 of	
Gundal	 project	 providing	 irrigation	 benefits	 over	 3248	
ha	 and	 leaving	 the	 balance	 of	 2863	 ha	 for	 the	 direct	
command	under	Gundal	project.	
	
4.1.f	OTHERS	
	
These	are	lands	which	are	treated	as	miscellaneous	due	
to	 their	 nature	 of	 occurrence,	 physical	 appearance	 and	
other	 characteristics	 in	 the	 integrated	 thematic	 layer	
(Fig.4;	Table.1).	
Table.1.	Land	use/	land	cover	Classification	of	the	study	

area		
Sl	
No

Land	use/land	cover	
patterns	

Area	in	
Km2	 Percentage

1. Agriculture 2419.52 42.5597
2. Built‐up 57.21 1.0063
3. Forest 2688.08 47.2838
4. Grass	land/Grazing	land	 16.07 0.2826
5. Others 100.87 1.7743
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6.	 Wastelands	 283.68	 4.9899
7.	 Water	bodies	 119.56	 2.1030

Total	 5684.99	 99.9996
	
	

	
Fig.5.	Pie	chart	depicting	Land	use/	land	cover	patterns	

of	the	study	area	
	
	

	
Fig.6.	Agricultural	land	near	Hannur	village	

	
	

	
Fig.7.	Bird	view	of	Forest	land	near	Gopalswamy	hill	

	

	

Fig.8.	Land	use/land	cover	towards	N	side	of	Biligiri‐
Rangan	hills	

	

	
Fig.9.	Forest	land	near	Kollegala	taluk	

	

	
Fig.10.	Pond	near	Gopalagiri	colony	in	the	study	area	

	

	
	 Fig.11.	Grassland	near	Yelanduru	taluk	
	
5.	SOIL		
	
Soil	is	the	loose	and	weathered	rock	material	that	covers	
the	land	surface	of	the	earth	and	supports	the	growth	of	
plants.	 In	 general,	 soil	 is	 an	 unconsolidated	 or	 loose	
combination	 of	 inorganic	 and	 organic	 materials	
(Basavarajappa	 et	 al.,	 2013;	 Pushpavathi.,	 2010).	 The	
inorganic	components	of	soil	are	principally	the	products	
of	 degeneration	 of	 rocks	 and	 minerals	 that	 have	 been	
gradually	 broken	 down	 by	weathering,	 chemical	 action	
and	 other	 natural	 processes	 (Rudramurthy,	 2005).	 It	 is	
usually	 differentiated	 into	 horizons	 from	 mineral	 and	
organic	constituents	of	variable	depth	which	differ	from	
the	 parent	 material	 below	 in	 morphology,	 physical	
properties	 &	 constitutions,	 chemical	 properties	 &	
composition	 and	 biological	 characteristics	 (Joffe,	 1965).	
Five	 factors	 that	 affect	 the	 soil	 formation	 are	 parent	
material,	climate,	organisms,	topography	and	time.	Over	
exploitation	 of	 groundwater	 resources	 and	 ineffective	
tapping	 of	 surface	 runoff	 which	 effect	 agriculture	
economy	 and	 increases	 the	 wastelands.	 Landsat	 MSS	
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data	as	hardcopy	and	in	digital	formats	are	well	utilized	
in	 mapping	 soils	 at	 1:250,000	 scale	 showing	 soil	
subgroups	 and	 their	 association	 (Venkataratnam	 and	
Rao,	 1977).	 However,	 Visual	 Image	 Interpretation	
Techniques	 (VIIT)	 reveals	 more	 accurate	 and	 effective	
results	 in	 mapping	 of	 soil	 boundary	 and	 composition	
(Jayaraman	 et	 al.,	 1990)	 in	 delineating	 the	 sustainable	
areas	for	agriculture,	horticulture,	forestry,	pasture,	land	
capability,	irrigability	and	other	uses.		
	
5.1	TYPES	OF	SOIL	
	
5.1.a	CLAYEY	SOIL	
	
These	are	noticed	in	pediplains,	valleys	&	alluvial	plains	
which	are	mainly	derived	from	hills	and	deposited	along	
streams.	Shows	dark	reddish	brown	to	dark	red	in	colour	
with	 moderately	 eroded	 and	 vary	 in	 their	 thickness.	
They	 are	 very	 deep	 to	 deep,	 well	 drained	 occurs	 on	
nearly	 level	 surface	 of	 gneissic	 terrain.	 Water	 holding	
capacity	is	high	with	moderate	to	poor	runoff	and	shows	
low	permeability	due	to	their	thickness,	fineness	(Fig.5).		
	
5.1.b	CLAYEY	MIXED	SOIL	
	
The	 soils	 are	 shallow,	 well	 drained,	 shows	 dark	 brown	
colour	with	mixed	mineralogy.	They	occur	on	undulating	
to	 rolling	 land	 of	 contact	 between	 charnockites	 and	
gneissic	rock	with	moderately	eroded	to	severely	erode.	
Clayey	soils	observed	in	valleys	are	slightly	saline.	
	
5.1.c	CLAYEY	SKELETAL	SOIL	
	
These	are	moderately	shallow,	well	drained,	gravelly	clay	
soils	noticed	on	hills	and	ridges	with	moderate	erosion.	
It	shows	reddish	brown	to	yellowish	brown	in	color	and	
ranges	 from	 gravelly	 sandy	 loam	 to	 gravelly	 clay	 loam.	
These	are	observed	in	upper	slopes,	along	hills,	ridges	of	
BiligiriRangan	Hill	 ranges	and	act	as	a	 rapid	 runoff	and	
high	permeability.		
	
5.1.d	LOAMY	SKELETAL	SOIL	
	
These	 soils	 are	 very	 shallow,	 excessively	 drained	 and	
shows	 dark	 brown	 in	 colour.	 It	 consists	 of	 more	 than	
35%	 gravel	 with	 severe	 erosion	 and	 occurs	 on	
undulating	to	rolling	of	land	particles.		

	
Fig.12.	Soil	types	of	the	study	area	

	

	
Fig.13.	Clayey	soil	of	Kollegala	taluk	

	

	
Fig.14.	Clayey	mixed	soil	of	Gundlupete	taluk	

	

	
Fig.15.	Clayey	skeletal	soil	of	Chamarajanagara	taluk	

	

	
Fig.16.	Loamy	skeletal	soil	of	Yelanduru	taluk	

	
5.2	CONSERVATION	OF	SOIL	
	
Soil	with	 the	 potential	 to	 nature	 crops	 is	 an	 invaluable	
resource	 that	 results	 from	nature’s	 efforts	 over	 tens	 or	
hundreds	of	thousands	of	years	and	can	be	destroyed	in	
few	years	due	 to	human	forces.	Over	centuries	 in	 India,	
progressive	and	substantial	depletion	of	the	soil	reserves	
are	 noticed	 due	 continuous	 cultivation	 and	 immense	
agricultural	 activities	 (www.Indiaagronet).	 The	 soils	
have	major	 limitations	 of	 climate	 and	 can	 be	 improved	
by	adopting	various	soil	conservation	measures	(Hussein	
Harahsheh,	2006).	
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5.2.a	 Terracing:	 Terracing	 is	 one	 of	 the	 suitable	
methods	 of	 soil	 conservation.	 A	 terrace	 is	 a	 leveled	
section	 of	 hilly	 cultivated	 area	 using	 dry	 stone	 walling	
method	 especially	 in	 steep	 slope	 areas.	 Owing	 to	 its	
unique	structure,	 it	prevents	the	rapid	surface	runoff	of	
water.	 Terracing	 provides	 the	 landmass	 a	 stepped	
appearance	 thus	 slowing	 the	 control	 of	 easy	 washing	
down	of	the	soil.		
	
5.2.b	No‐Till	 Farming:	 Tilting	 is	 the	 process	 in	 which	
when	 soil	 is	 prepared	 for	 farming	 by	 ploughing.	 No‐till	
farming	 is	 a	 way	 of	 growing	 crops	 without	 disturbing	
through	 tillage.	 The	 process	 of	 tilling	 is	 beneficial	 in	
mixing	 fertilizers	 in	 the	 soil,	 shaping	 it	 into	 rows	 and	
preparing	a	surface	for	sowing.	But	the	tilling	activity	can	
lead	to	compaction	of	soil,	 loss	of	organic	matter	 in	soil	
and	the	death	of	the	organisms	in	soil.	No‐till	farming	is	a	
way	 to	 avoid	 the	 soil	 from	 being	 affected	 by	 these	
adversities.		
	
5.2.c	Plant	Trees:	 The	 roots	 of	 trees	 firmly	 hold	 on	 to	
the	 soil	 as	 trees	 grow	 tall	 &	 they	 also	 keep	 rooting	
deeper	 into	 the	 soil	 and	 contribute	 most	 in	 the	
prevention	of	soil	erosion.	Soil	that	is	under	a	vegetative	
cover	has	hardly	less	prone	to	erosion	and	acts	as	a	wind	
barrier.		
	
5.2.d	 Contour	 Ploughing:	 This	 practice	 of	 farming	
across	 the	 slopes	 takes	 into	 account	 the	 slope	 gradient	
and	the	elevation	of	soil	across	the	slope.	It	is	the	method	
of	 ploughing	 across	 the	 contour	 lines	 of	 a	 slope.	 This	
method	helps	in	showing	the	water	runoff	and	presents	
the	 soil	 from	 being	 washed	 away	 along	 the	 slope.	
Contour	ploughing	also	helps	in	the	percolation	of	water	
into	the	soil.		
	
5.2.e	 Soil	 Organism:	 Organisms	 like	 earthworms	 and	
other	 benefiting	 the	 soil	 should	 be	 promoted.	
Earthworms,	 through	 aeration	 of	 soil,	 enhance	 the	
availability	of	macronutrients	 in	soil.	They	also	enhance	
the	 porosity	 of	 soil.	 The	 helpful	 organisms	 of	 soil	
promote	 its	 fertility	 and	 form	 an	 element	 in	 the	
conservation	of	soil.		
	
5.2.f	Water	 and	 Soil:	Watering	 soil	 as	 a	 measure	 of	
conserving	soil.	Watering	the	soil	along	with	the	plants	is	
a	way	to	prevent	soil	erosion	caused	by	wind.		
	
5.2.g	Salinity	Management:	The	 salinity	 of	 soil	 that	 is	
caused	 by	 the	 excessive	 accumulation	 of	 salts,	 has	 a	
negative	 effect	 on	 the	 metabolism	 of	 the	 crops	 in	 soil.	
Salinity	of	soil	is	detrimental	to	the	vegetative	life	in	the	
soil.	 The	 death	 of	 vegetation	 is	 bound	 to	 cause	 soil	
erosion.	Salinity	management	is	one	of	the	indirect	ways	
to	conserve	soil.		
	
5.2.h	Crop	Rotation:	 Some	pathogens	 tend	 to	build	up	
in	soil	 if	 the	same	crops	are	cultivated	consecutively	on	
same	 land	 and	 this	 also	 leads	 to	 an	 imbalance	 in	 the	
fertility	demands	of	 the	soil.	Crop	rotation	practices	are	
suitable	method	to	avoid	this	 type	adverse	effect.	 It	 is	a	
method	of	growing	a	series	of	dissimilar	crops	in	an	area	
sequentially.	 Crop	 rotation	 also	 helps	 in	 the	
improvement	of	soil	structure	and	fertility.	

	
5.2.i	 Indigenous	 Crops:	 Planting	 of	 native	 crops	 is	
known	 to	 be	 beneficial	 for	 soil	 conservation.	 If	 non‐
native	plants	are	grown,	the	fields	should	be	bordered	by	
indigenous	crops	 to	prevent	 soil	 erosion	 to	achieve	 soil	
conservation	(www.buzzle.com).	
	
5.3	Soil	Fertility:	Soil	 fertility	 is	 an	aspect	of	 soil	plant	
relationship.	 Plant	 growth	 is	 based	 on	 the	 nutrients	
available	in	soil.	A	fertile	soil	is	considered	to	be	one	that	
produces	abundant	 crops	under	 suitable	environmental	
condition.	 The	 soil	 fertility	 is	 a	 complex	 quality	 that	 is	
closest	 to	 plant	 nutrient	 management.	 It	 is	 the	
component	 of	 overall	 soil	 productivity	 that	 deals	 with	
available	 nutrient	 status	 (Azadhe	 T	 Hejabhi	 and	
Basavarajappa.,	2009).	Soil	fertility	is	concerned	with	the	
inherent	capacity	of	soil	to	provide	nutrients	in	adequate	
amounts,	 in	 proper	 balance	 for	 the	 growth	 of	 specified	
plants	when	other	growth	factors	such	as	light	moisture,	
temperature	and	physical	conditions	are	favorable.		
	
5.3.a	 Soil	 Fertility	 Test:	 Soil	 fertility	 maps	 play	 the	
major	 role	 in	 soil	 quality	 test.	 Random	samples	of	 soils	
are	 collected	 from	 both	 dry	 and	 wet	 lands	 for	 quality	
analysis	 which	 provides	 the	 average	 value	 of	 the	 soil	
fertility	of	 the	area.	Based	on	the	soils	 fertility	data,	 the	
suitable	 nutrients	 for	 the	 plantation	 can	 be	 provided	
(Ganesh	 Kumar	 et	 al.,	 1993).	 The	 soil	 components	 viz.,	
PH,	Ec,	Co/N,	P	and	K	are	analyzed	in	order	to	reveal	the	
soil	fertility	range.	The	soil	fertility	range	is	divided	into	
3	parts	as	fallow;			
Table.2.	Soil	Fertility	range	value	and	its	division	in	the	

study	area	
Sl	No Fertility	range	value	 Division
1. <1.67	 Part‐1
2. 1.67	to	2.34	 Part‐2
3. >2.34	 Part‐3

	
Table.3.	Standard	Code	value	of	Soil	components	

	
Sl	No Components 1.67	 1.67‐2.34 2.34
1.	 PH Acidic	 Normal Alkaline
2. Ec Normal	 Critical Injurious
3. CO/N Low	 Medium High
4. P Low	 Medium High
5. K Low		 Medium High

	
Table.4	Fertility	Chart	of	Dry	area	

	
Sl	No Components	 2007	 2008 2009
1. PH 2.0	 2.0 2.30
2. Ec 1.0	 1.3 1.00
3. CO/N 1.6	 1.8 1.99
4. P 2.3	 2.4 2.50
5. K 2.6	 2.6 2.59

	
Table.5	Fertility	Chart	of	Irrigated	area	

	
Sl	No Components2007	 2008 2009
1. PH 2.0	 2.0	 2.30
2. Ec 1.0	 1.3	 1.00
3. CO/N 1.6	 1.8	 1.99
4. P 2.3	 2.4	 2.50
5. K 2.6	 2.6	 2.59
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Fig.17.	Soil	fertility	graph	in	Dry	areas	

	

	
Fig.18.	Soil	fertility	graph	in	Irrigated	areas	

	
Nutrients	 are	 continuously	 removed	 from	 the	 soil	 by	
crops	through	leaching	and	erosion.	The	dry	area	mainly	
depends	for	agriculture	on	rainwater	where	as	irrigated	
land	 depends	 both	 ground	 water	 and	 rain	 water.	 PH	 is	
increased	 gradually	 in	 irrigated	 land	 compared	 to	 the	
dry	 land.	 Ec	 is	 normal	 for	 both	 irrigated	 and	 dry	 land.	
Co/N	 Nitrogen	 is	 increased	 gradually	 in	 dry	 area.	
Phosphorous	 more	 or	 less	 similar	 in	 both	 areas	 and	
Potash	is	high	in	the	study	area	(Pushpavathi.,	2010).			
	
	
5.5	COLOUR	
	
Colour	of	soil	varies	widely	in	nature.	It	is	an	observable	
characteristic	 and	 important	 criterion	 in	 description,	
classification	of	various	soils.	Colour	of	a	soil	is	inherited	
from	 its	 underlying	 parent	 material	 results	 in	 soil	
forming	process.	Black	and	dark	colour	of	 soil	 indicates	
the	presence	of	organic	matter.	Dark	brown	colour	is	the	
most	common	soil	due	to	a	mixture	of	the	organic	matter	
and	 iron	 oxides.	 Red	 colour	 is	 associated	 with	
unhydrated	 ferric	 oxides;	 whereas	 yellow	 colour	
indicates	 degree	 of	 hydration.	 Silica	 and	 lime	 generally	
imparts	white	colour.	Bluish	and	greenish	colors	are	due	
to	the	presence	of	ferrous	compounds.	In	the	study	area	
the	range	of	colour	shows	dark	brown,	brown,	red	grey	
and	small	patches	of	white	soil	(Pushpavathi,	2010).	The	
specific	color	of	each	soil	depicts	their	underlying	parent	
rocks	 such	 as	 gneisses,	 granites,	 schists	 and	 recent	
alluvium	along	the	river	courses	(CGWB.,	2008).	
	
5.6	PH	
	
The	 important	 chemical	 measure	 in	 soil	 is	 PH	 which	
refers	 to	 soil	 acidity	 or	 alkalinity.	 The	 property	 of	 PH	
hinges	 on	 the	 concentration	 of	 hydrogen	 ions	 in	 the	
solution.	A	greater	concentration	of	hydrogen	results	in	a	
lower	PH,	meaning	greater	 acidity.	The	majority	of	 food	
crops	prefer	a	neutral	or	slightly	acidic	soil	(PH‐7)	some	
plants,	 however,	 prefer	 more	 acidic	 (e.g.	 potatoes,	

strawberries)	or	alkaline	(e.g.	brassicas)	conditions.	The	
reaction	 of	 soil	 hydrogen	 ion	 is	 categorized	 into	 three	
types;	 acidic	 category	 with	 PH	 less	 than	 6.9	 (<6.9);	
neutral	with	PH	equal	to	7	and	alkaline	with	greater	than	
7	(7>).	The	soil	of	the	study	area	is	being	ideally	neutral	
with	 light	 leaning	 to	 alkaline	 and	 some	parts	 are	 acidic	
(Azadhe	et	al.,	2010;	Pushpavathi.,	2010).		
	
6.	RESULTS	AND	DISCUSSION	
	
LU/LC	and	soil	maps	are	digitized	using	satellite	images	
overlaid	 on	 SoI	 toposheets	 on	 1:50,000	 scale	 in	
conjunction	 with	 conventional	 Ground	 Truth	 Check	
(GTC)	 (Basavarajappa	 &	 Dinakar.,	 2005;	 Basavarajappa	
et	al.,	2012).	Permanent	features	such	as	National	&	State	
Highways,	 Temples,	 Tanks,	 Power	 lines,	Hills	 and	other	
features	 in	 categorization	 of	 LU/LC	 patterns	 (NRSA,	
1995)	 are	 digitized.	 Land	 use/land	 cover	 classes	 of	 the	
study	area	are	noticed	as	built‐up	land,	agricultural	land	
(crop	 land,	 fallow	 land,	 plantation),	 forest	 (evergreen,	
deciduous,	 scrub	 etc.,),	 wastelands	 (salt‐affected	 land,	
water	 logged	 land,	 gullied/ravenous	 land,	 barren	
rock/stony	 waste	 etc.,)	 and	 water	 bodies	 (rivers,	
streams,	 canals	 lakes,	 etc.,)	 (Basavarajappa	 et	 al.,	 2008;	
Dinakar	 et	 al.,	 2008;	 Satish	 et	 al.,	 2008).	 Prepared	 land	
capability,	 land	 irrigability,	 agriculture,	 horticulture,	
forestry,	pasture	and	other	uses	can	be	more	accurately	
suggested	 based	 on	 most	 suitable	 land	 and	 soil	
classification	 analysis	 (Dinakar.,	 2005).	 Nutrients	 are	
continuously	 removed	 from	 the	 soil	 by	 crops	 through	
leaching	 and	 erosion.	 It	 is	 essential	 to	 adopt	 the	
management	practices	 to	maintain	 the	 soil	 fertility,	 soil	
physical	 conditions	 to	 improve	 the	 sustained	 land	
resources.	The	situation	in	the	study	areas	is	consonance	
with	 the	physiography	–	soil	 relationship	(Pushpavathi.,	
2010).	Soil	depth	shows	wide	variation	in	terms	of	image	
characteristic,	nature	and	extent	of	different	geomorphic	
units	(Basavarajappa	et	al.,	2014b).		
	
7.	CONCLUSION	
	
The	 success	 in	 land	 and	 soil	 developmental	 strategies	
depends	both	on	quality	and	quantity	information	based	
research	 on	 natural	 and	 socio‐economic	 issues.	 Land	
patterns	 and	 soil	 classifications	 are	 dynamic	 in	 nature	
and	 keeps	 on	 changing	 with	 time	 and	 its	 demand.	
Geomatics	 application	 plays	 a	 rapid	 role	 in	 the	 field	 of	
land	 and	 soil	 resources	 development	 using	 spatio‐
temporal	 model	 analysis,	 prediction,	 validation	 and	
providing	 accurate	 and	 effective	 results	 in	 defining	 the	
exact	 land	 use/land	 cover	 classes	 and	 accurate	 soil	
boundary.	In	the	study	area,	agricultural	activities	on	dry	
lands	are	mainly	dependent	of	rainwater;	while	irrigated	
land	 depend	 both	 on	 groundwater	 and	 rain	 water.	
Management	 of	 arable	 lands	 is	 done	 by	 redefined	
methods	 and	 by	 minimizing	 the	 use	 of	 inorganic	
chemical,	 fertilizers	 and	 insecticides	 in	 the	 fields.	 The	
type	 of	 soils	 in	 the	 study	 area	 are	 broadly	 classified	 as	
clayey	 soil,	 clayey	 mixed,	 clayey	 skeletal	 and	 loamy	
skeletal.	The	clayey	skeletal	and	clayey	mixed	categories	
of	 soil	 cover	most	of	 the	wastelands	when	compared	to	
clayey	 and	 loamy	 skeletal	 soil.	 Soil	 conservation	
measures	 are	 terraces,	 no‐till	 farming,	 contour	
ploughing,	 soil	 organism,	 soil	 PH	 and	 salinity	
managements	 to	 prevent	 further	 degradation	 in	 the	
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study	 area.	 PH	 is	 increased	 gradually	 in	 irrigated	 land	
compared	 to	 the	 dry	 land.	 Ec	 observed	 as	 normal	 for	
both	 irrigated	and	dry	 land.	Co/N	Nitrogen	 is	 increased	
gradually	in	dry	areas.	Phosphorous	more	or	less	similar	
in	both	areas	and	Potash	is	high	in	the	study	area.		
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