NVIRONMENT
Unit-l : Natural Resources g Sustaing

e : ble Utiliz
Land Ulilization, Soil degradation and man

degraded lands. Water, Wetlangs. Threats »‘ggelmem 5
sites, Forests: Major and minor forqg, Droductsb?Jn
Energy: Renewable and Non-rencwa .

ble soure
; : €s of enerc Contermporary
source : ’
praClIC(::'S inre : management EIA, GIS, Participator Riyou ce Appraisal,
Ecological Footprint with emphasis on car il ke .

bon footpring ; ting.
Unit-1l : Ecology & Ecosystem Print, Resource Accounting

Definition of Ecology, Ecological Factors, Positive and negative interactions.
Ecosystem — F:qncept of an 8Cosystem-structure ang function of an ecosystem.
Abiotic and biotic components ang

their interrelationshi Bio ical and
; - geochemica
hydrological cycles, and Energy flow in an ecosystem, ’
Ecological Succession-Definition g {

, . * Ypes. Processes and types (autogenic,
allogenic, autotrophic, heterotrophic, primary & secondary), Hydrosere and
Xerosere.

ation

trategies; Restoration of
agement strategies, Ramsar
epletion, Biological Invasion,

Food chains and food webs, Ecolo

s gical pyramids, Primary and Secondary
Production and Productivity; Types of ecosystems : Natural and Man-made-
Forest Grassland, Aquatic and Agro-

Ecosystems. Ecological Adaptations -~
Hydrophytes, Xerophytes, Halophytes, Epiphytes and Parasites.

Unit-lll : Soil Formation, Properties & Conservation

Soil : Origin, Formation, composition, Soil types, Soil Profile, Soil Microorganisms,
soil processes, Soil Erosion, Biogeochemical cycles, Soil Conservation
Biological-Contour farming, Mulching, Strip cropping. Terracing and Crop rotation,
Mechanical-Basin Listing, Construction of dams, Watershed Management, Soil
reclamatinn

Unit-IV : Biodiversity and its conservation

Definition-genetic, species and ecosystem diversity. Value of biodiversity : social,
ethical and aesthetic values; hotspots of Biodiversity threats 1o biodiversity, Biotic
communities and populations, their characteristics and dynamics. Endemic and
endangered species of plants in India. Ecological niche, ecade, ecotypes,
ecological indicators. Conservation of Biodiversity Ex-situ and in-sity
conservation, Red data book, botanical gardens, National park, Sanctuaries, hot

-

4]



(vi)

hottent spots and Blosphoro rosarvos. Rolo of Soad Bank and Gena Bank Valuing
plant FoBouUreas, acotouriam, Rolo of NBPGR, FAO, BEL.
Unit-V @ I’hyloguoumphy

roglons of Indin & world, Agroocologlcal & Floristic zonos of India,
lc plant geography, hasic principles
I’hylnmmgrupl||r.;u| raglons of India,

Blogeographic
Natural vegotation of Indin, static and dynam

govarning nnuuluphlc:ul distribution of plants,
Vegotational typos in Uttar Pradosh,

Unit-Vi: Environmontal audit & gustainabllity
Concopt ol onvironmontal  audit; Gulidolines  of
anvironmontal audit; Mothodologios adopted nlong with somo industrial case
atudios: Environmontal standards & 18O 14000 sories; Schemo of labolling of
onvironment friondly products (Ecomark); Lifo cyclo analysls; Concapt of anergy
and groon audit, Stratogios and dobatos on sustainablo dovelopment; Concept of
Sustainablo  Agriculturo; India's  onvironmont action Dm!l“"""“’: 66UGsE,

Wivos towards Sustainability; sustainablo davelopmont in

Elomentary knowlodgo @

approachos and initie
practico.

Unit-Vil : Pollution, Wasto managemont
Environmontal pollution, Environmontal protect
Sludgo Procoss (ASP) —~ Trickling Filtors — oxidation ponds, fluidized bed reactors,
mombranae bioroactor, noutralization, ETP sludge management; digesters, up flow
anaeroblc sludgo blanket reactor, fixaed film reaclors, sequancing batch reactors,
hybrid reactors, bioscrubbars, biotrickling filtors; rogulatory framawork for pollution
monitoring and control; caso study: Ganga Action Plan; vamuna Action Plan;
implementation of CNG: Waste- Types, collection and disposal, Recycling of solid
wastes (hazardous & non-hazardous) - classification, collection and sagregation,
Incineration, Pyrolysis and gasification, Sanitary landfilling; composting, Biogas
production, Circular Economy & sustainability.

Unit-Vill : Environmental othics, Carbon Crodits & Role of GIS

Carbon credit : concept, exchange of carbon credits. Carbon sequestration,
importance, meaning and ways. Climate change, global warming, acid rain, ozone
layer depletion, nuclear accidents and holocaust.Wasteland reclamation,
Consumerism and waste products. Clean development mechanism.

Geographical Information Systems : definitions and components; spatial anc

non-spatial data; GIS software packages; GPS survay, data import, processing
and mapping. Applications and case studies of remote sensing and GIS in lanc

use planning, forest resources & agriculture studies.

& Clrcular Economy
jon laws, Biorr:mndlalion, Activated

¢ o ¢
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| atural Reg

| d Sustai ources

| an Stainable Utilizat

; ~es are the components o g

| i resqurt” cocsary for life. These i I the atmosphere, hydros

f Nttt are necessary ¢. These include ene ——_1ydrosphere ang

; < Sheres " ‘ Is B, air, Water, 50“. minérals

]Ih" .! md smun:l S | s BB o

i' gt matl, resources arc those substances which are required for his g

: ‘Of ' = T 5 IV o a1 4 9 U i

[ |‘ 01 n prosperity. These are obtained directly from the environment rvival,
,,-lf“f". v e ~0Q 1 . '

l cor The paturc of ,r‘murr:'b ret?]mlfd by man_varies from society-to-sogiety, |

qnds O factors “I\LFCU ,urc, ]c E.\l'el of development and the nature of wor)l’; o:'
depe” cular soc1ety: or examp €, Stiver, gold or uranium have no yse fi
hat 3" o in Andaman islands. With the development of nuclear enc iR one

e JiVINE ) . nergy, uranium

mh,ccﬂmc an important resource these days, though it was of no importance in the

pas b ,

|8 century:
classlﬁcation of Natural Resources

o be classified as follows :

Natural resources can
I mpgnding on their Nature : Depending on their nature, natural resources are

of two types - , o .
(2) Inorga nic, including air, water and minerals.
Organic, including plants, animals microbes and fossil fuel. Soil is an

(b _
'noréar)ll'c as well as an organic resource.
l .

2. Depending on their Abundance : Depending on their abundance and

availability, natural resources are of the following three types :
(3) Inexhaustible : W._lgd ti.dal energy, ‘i].@)i and sand are inexhaustible natural
resources. Though air is available in plenty, it may become a limiting
factor qualitatively if its pollution is not checked.™

(b) Exhaustible resourccs : Resources that are limited and can be diminished
resources, e.g.,

or degraded, if not properly used are called exhaustible
. / I,
{ {‘ f[‘

fossil fuels. ( Ko horis
Table : Natural resources depending on their nature

Natural Resources

|
v v v
Inorganic Organic Mixtures
(Air, water and minerals) (Plants, animals, (Mixtures of inorganic
microorganisms, and organic components
like soil)

fossil fuels)
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Natural Resources and Sustainable Utilization O 8

1.2 INTRODUCTION : ABOUT SOIL (LAND)

¢ the top cover of the carth in which pl
.\'t"], 'm 1S§ which consists ot weathered rock

jerived from remains of plants and y

ants can grow. It is complex

material mixed with decomposed

nimals,

gani€ 1 v be defined as the shallow upper layer of ¢
'quil m-!,ﬁ‘ undcrl.\'i"!‘ rocks In association \\"ilh org

and has become a suitable habitat for plants
S

arth that are formed by the
anmie matter and with living,
animals,
oM™ L o Treshow (1970) soil s a complex physical
t- ) '

"\Cc‘mnmmﬂ. water, nutrients and oxygen for the plants
[\ B

n impt‘f“““ habit for a large number gt terre

biological system
s qin
swidit Stri i
e strial organisms, cither
a complex food chain with
study of soils is known as

~ .11 18 _— e : YV @ i vy e

:,m_l ving on s surface. :l.\ organisms exhibit
mne . . and the predtors ¢ v. T

QrowWine Lqmivorus and the predtors and prey. The

is the ccience dealing with the laws of origin, form
- < . :
£y o social as @ body m nature. Pedolog

'].;iqtil"! of definite parts each one p

{its OwWI.

ation and geographic
¥ teaches us that soil is a distinet
ossessing chemic: C
wion of ing chemical, physical and
; ertics ©

e major cnnstimcn.t of lithospllcrc. It is tl}c source of many materials
e mhc'l' (-argnm‘sn'\s.‘ F:md forms one-fifth of t‘hc carth’s surface., It
‘1 13.393 million IIL?I.lrLb. About 36.6 -per ccul‘ni land area is covered
KO s roads. railway tracks, houses, deserts mountains and polar ice and
¥ 'jy aclc ety

{ 30 per cent of land is under forests, 22 per cent is covered by pastures
Abou(jnl\’ 11 per cent of land area is fit for tilling,
V5. »

csscmial tof
measures abou

wolaciers.
and meadod

| is the topmost layer of land. It is formed by the weathering of . rocks mixed
Y Sotl 18

posed organic matter (humus). Treshow (1970) defined soil as a-complex
vith dec?‘ﬂ {:}\ ical and biological components which provides support, A nutricnts,
systcmnod (I)’ngcn to the plants and soil organisms.
water a g

The processes in ! - |

1. Fragmentation or Weathering : It is the mechanical break down of rocks into
smaller picces. I is brought about by strong winds, temperature fluctuations, running
water and roots growth.

3. Chemical Weathering : By the act.ion of 0:‘(idati0n reduction, hydration,
hydrosis and carbonation soi-l matcjnal. goes into sglutlon ‘wnh rain water. This water
with CO; forms carbonic acid which c-orpbmcs ‘.Vlt-h‘ calcnun? and magnesium of the
rockes to from their carbonates. Aluminium and siliconc minerals are converted in
-lay and iron compounds. In this way rocks are broken down into fine particles.

Plants are also responsible for soil formation. Roots secrete certain acids which
jisintegrate the rocks.

3. Organic Matter : Organic matter of ded and decaying brganisms also
ontributed to soil formation. Microorganisms decompose the plant and humus from
1e full developed soil.

volved in soil formation arc ;
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Humus increases the water holding cepacity of the soil and 10 luetice 1
: | the soil and » EUTES the gy
which air and can circulate through 1t “* &
Texture of Soll
As soil influences the flora and faunz of the aree. its texture 15 Of Cons;g g
: . of the aree. 1ts toxtu SiGergn
impontance. It is determined by the size of congtituent particies -
T - - Wi WAJLADLILUS e ot -
[ Name of Particles Diemeter of Particies
| —
i Cmyel 2 .00 mm and more
2. l('()arsc sand o Y errrrs £ 3 T
-; - - - N b - - —————
3. |Fine sand 0 20 mm 1o 0.02 mm
i 1L 0.20 mm to 0.02 muT
5. |Clay |Below 0.002 mD

i i : . . £+ 5 llowny i
Soil formed with various integration of soil particles are of the following may,
types :

(2) Sandy soils mainly consists of sand particles. These are Joose, 292 Poor iy
nutrients. The water holding capacity of such soils is poor. .

. ' . . marticles are of colloigaal

(b) Clay soils chictly consists of clay particles. The clay parncies & el -(J:m.:

i i : - 1 - 1 w.ater holding C2paciry. ;

dimensions. They have high plasticity and possess high wate: ;'19) ey . 2y

particles have very small interspaces between them sf that nmth‘f’r;é:‘é”- ol can

1 1] . { 1 1OV ¢ Ire ry*

circulate freely. Such s '!s on getting water become water-Iogee o i nor

suitable for plant growth. 1
i . e : nor! r less egual
(¢) Loam soils have sand, silt and clay perticles in more © =gual
proportions. Such soils are the most suitable for plant growii.
te.

(d) Sandy loam soils arc those soils in which sand particles predo:run?

(e) Clady loam soils have a predominance of clay particles. Both s2ndy and clay
loam soils are suitable for plant growth. _

() Silt loam soils have predominance of silt. On getting water, silt loani becczmgs
water-logged with poor air circulation. Such soils are not suitzble for plant growtn,

The percentage of Sand, Silt and Clay in main soil types is as follows :

The percentage of Sand, Silt and Clay in main soil types is as follows : '

Sofl Class Percentage |

Sand [ Silt | Clay |

1. |Sandy soil 85-100% | 0-15% 0-15% {
2.|Clay | 0-59% 59-0% 31% or more 7-27% |

| 3. [Loam | 23-52% 28-50% 7-27% |
[ 4.[sandy loam [ s0-80% 0-50% J 0-20% l
| 5. |Clay loam | 20-30% 15-53% 20-30% }
[ 6. [silt 1oam 0-50% 50-88% 0-27% [
[ 7. [silt clay 10am 40-73% 0-20% | 27-40% |




les .
i ﬂ al properties of s0il depend o texture, Porosity, and water holding
sol! P ysic tents pH, inorganic and orggy,
The F a1t con

ic Nutrienty |

inc its chemical Properticy, 'y,
' tcm‘nl‘lc 1 E
CltY' qm dc

ke nitrogen, phosphorus
iotic fuctors,
0P otassiY (imate and bio

¢ %0il conditiong are controlled

by t© 0 le“‘?" alkalination, salinisation
soll =" jification:
i

nd xoj) €rosion ¢ . e
Cause d
destruction of land resourceg, Cterioration in
A c
Lality 204 construction of damsg, roads

' _ » and railwayg,
nd overgrazing are causing ¢

qqudtty, . n :
soil . pisations epletion of pro

[PL Y S, a
ctiviti€ g of conservation of go|j
easﬂf;aconscwation measures areas followg .
f sol

industrialisation and
ductive land,

(o)

ertilizers or Manureg
! L1ish WO odlands where no other Crop is possible
staw only such plants (trees, grasses, Crop, etc.) which can bind the 8oil
o
To &
3 mdis terraces on slopes to prevent c¢rosion by water.
ake
To M

. ing to reduce erosion to the ma
4. 77 4o strip cropping d gull
To ams across streams and gulljes,

1.3 LAND UTILIZATION

ible resourceg wh
. rtant CXhaUStl. ,
js an }n;poerosit)nv landslides, and.so on.
. eforestatllo a,n d should be used according Fo i
wtqf; aged prope.fcz’ltural land should nfo.t (li)e tsa}cnﬁc
Fertile agr1-1ding5 development of indus 1?‘?18‘ o
as road bl}l}l uld not be sdecelopedtein hilly
suc s sho
area

Ximum,'
To make d

ich is being degradeq by rain,
This precious, Tresource must pe
ts suitability capability,

ed for non-agriculture
T construction of water
areas and deforesation

Proposes,
Teservoirs,
should be

:al components of land management are as follows :
Senm;-,l Tp of remote, sensing methods,
e
. repared. | . |
pability map mUSt:zebl; classified keeping in mind the nature of the soj]
= land mu
2. The

litv of water and its s
ailability O

icultural land—continuoys]
fcatu.rﬁs’d as type 1 and II (good agricu
classifi€

: n
rotatiorn e
Cunivanon; P

done, requlre

a land classiﬁcation and lang

» Physica]
1S usua]y

Y cultivated, crop
ctised), type III and IV (steeper slopes)—
be pra '

N May be used for
: OWn, periodic tallowine. :
) rotated with pastures can be gr ; OWing is
ere““‘alf";ﬁﬁﬁtion), type V, VI, VII (may not be suxtgblc for cultivation,
s a lot ? pastures or tree crops), and type_VIII (thin soj] cover, steep
can be used 10 Se:easg swamps—can be used as a habitat fo; Erams fur bearers
marsne ;
slopes OF

ional or scenic areas, water shed aquaculture for SWampy areas, etc,),
recreatio
fofCStSs

; land use should be monitored and ¢he « intensity and
uGha il :S:;lt}igfazosn;ike cyclones, floods, and so o should be anticipated,
f na
frequency O
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" fcatific sericulture. Vogetation of the most important ageney .
> MW AN ny y - \ Wl N
ey e Soil conservation is a national problem and tor this in Indjy 00
NN v H

SonsSTY ation. < wrolaot foraollactt ) v So
it An extensive project for collection of dagy o il

N N
““:f\':f:c\‘: ;‘::l:‘i:' in\\“\l:\l\\:{-.‘\l‘mllcl'\u‘ The important methad employeq tor ::‘:
l‘\'u LN D) e i
" N i are as follows )
wu\;l\s -:::“ :‘::(llh‘ . The soil fertility mainly d:l‘\"“’: “3\\\1\\‘t(s‘k‘\‘\u.m.ls and 1y,
o - The fertile soils usually supports m‘? crops Whici Pl\u .'\ful \bﬂ.tcf.
B . -rial which is rich in humus, To maintain the !\lllll() ot soil i
b Tesitue :“ilflnm { mineral need should be properly supplied. The legume crors
:;\\‘\\‘\:l \t:\\ :::::x:‘\l\ ~-.\c‘mm' of nitrogen have proved 1o play an important role i lh:

ue o e al v by

ine,‘l
leayy

aintenance of soil teraliy. o
[“J“‘;;\i.‘::ldl;\\l\ of crop is also helptulin n\.\i.ul:\min%: (h'cl :fmkl! ff-fll‘l‘l:)"lll t'fclds. Cro
rotation is the methad of altemating sowing .ol lcgu‘xlnfnuu.s ‘.\‘n \\;:l :1;‘ r:,mp:\' The ero
rotation prevents soil, depletion and especially W 3“.‘ u?s‘\ R ;mnums an,
commercial fertihizers is valuable }hc control u? ‘T:I;‘n'!b““-;x~2‘ ¢ m:qny Plan
discases, Fertility of solas also maintained i uncultivared am. N l'l a m,n of grasses,

The soil fertihity may also be m.um;uncd.b.\' the control ut'g;u‘zmg. ?ihc Sf*lzfng of
plants or their green parts leads to sl.|r\~'nn.url\ and death of them, resulting i the
Jdamage of crops and hence the fertility of soil is lost. .

2. Reforestation : The forests, which are -\‘UPP“S“d o bt“ ‘h_ﬁ‘ z“llwzml wealth,
which provide umber, fuel, \wud< pulp, gums resins, ‘(:Tl‘;mm‘\ :;l?.:knrc also
important in checking tloods and soil erosion. The forcsf: .m f‘u}w‘x : hick laycer of
humus, they protect soil from erosion. The rocks of plants n!so mr\‘u as .\ulum! damg
in holding “water and soil. Thus, for the conservation of soil, the cutting of timberg
forest fires, etc. should be prevented.
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7.
N TERRACES
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Fig. 1: Terraced flelds on hilly slope

3. Contour Plantation : This mcthod of soil protection is practised on hill
slopes. In this method the land is ploughed against the slope instead of up and down
the slope. Similarly tilling, sceding and harvesting are also made crosswisc. This
result in the formation of cross-wise ridges and check the flow of water. The long
slopes arc broken up into a number of strips laid out across the slopes so that crop
rows are on the level. The crops which grow densc such as cereals, are altered with
clean tiled ciops, ie., those arc cultivated to leave bare soil between rows such as
cotton maize or potatoes. Sometimes the slope is divided into a series of small flat
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:::ﬂi‘::\‘llli«ll‘ {:::‘m‘ccs }lhis method is known as terracing), these consists of a broad
ksl :c ri“: ‘un omlllc(. Somctimes low ridges are also built us across the
S E as sm s i i i i
i all dams, for holding water and thus in checking soil

4. Fallowlag :  This is the natral met
this method the fields, after cutting the cro
idle tor a scason. This method, thou
mineral elements especially
Soll Reclamation

The acidity, alkalinity and salinit
due to excess of soluble salts,
saline soil are usually basic
or alkaline medium or due

hod for maintaining the soil fertility. In
ps are ploughed and then allowed to lie,

? 8h expensive, builts up a good suppl g
nitrogen in the sojl, pag pply of valuable

Ay and ket o e ol sl i
S st ok the lafch Ay : :c' to 'mfoluble salts. ’.Tl}c
! 'I to high osmotic conAccnmuion §::::J::li;i:: tl‘:\n:l:gsl:
sl known as TUbis sltae il ‘K““‘::‘l :'1 are not ~.\\umblc for agriculture and
been made to improve such types of \-oils.sn\:k:cw‘m- i l.'f-‘CCnl i o2 skl

¢ . S E at it may be used for agricultural
purposes. This process is known as reclamation. The main aim for soil reclamation is
the removal of salts from soil or rendering them in active. Some important methods
for soil reclamation are as follows :

(1) Removal of salts by excessive Irrigation :  Accumulation of salts in normal
practice in soil takes place due to poor irrigation. So far soil reclamation the soil is
floated for long periods by which the salts are leached down.

(2) Chemleal reclamation :  The acid soils may be reclaimed by addition of
CaCO, (hime), while salinc and alkaline soil are reclaimed by addition of calcium
sulphate (gypsum) which react with salts and forms insoluble CaCO,.

(3) Cultivation of salt tolerant crops: Certain crops differs in their salts
tolerance. Sugar beet, sugarcane, cotton, etc. may be grown on moderately saline

soils, rice can also on saline soil because when fields are ploughed and seedlings arc
transplanted, the salts leaches down.

1.6 WATER
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Natural resources, particularly water, are vital for sustaining life and ccosystems
on Earth. Sustainable utilization of water resources is cssential to cnsure their
availability for current and future generations while minimizing negative impacts on
the environment Some key aspects of sustainable water resource utilization are as
follows :

Efficient Water Management : Efficient water management practices involve
reducing water wastage in agriculture, industry, and houscholds, This can be achicved
through the usc of water-efficicnt technologies, such as drip irrigation in agriculture
and low-flow fixtures in homes.



