OMechanical Measures / 13 39T

= Contour Ploughing - = 3|?IT§'
" Terrace Farming — ?ﬁﬁ?mT @?ﬁ
= Check Dams - ?]E-T?H'/ B afer

" Bunding - ﬁgﬁﬁ

OBiological Measures / Sifa& 391

= Afforestation — a1 {0T
"  @Grass Cover — YTH ATAIOT | '
= Shelter Belts — 3139 tlzﬁw‘f (qaereft qa1 qgﬁ'!ﬁ)

JAgricultural Measures / ?ﬁrm

* Crop Rotation — hHel doh

* Strip Cropping — tI'Eﬁ"f Wdr

* Mulching — 9eldIX ICEIGI

* Conservation Tillage - HI&TOT H-o?lTé'

Bunding is a soil conservation technique in which earthen or stone
embankments (bunds) are constructed across or along agricultural
fields to reduce runoff, prevent soil erosion, and conserve moisture.

m(Bundmg)WﬁTmﬁwm%m@ﬁ*WﬂT
fFaRY 9T fATE A1 9e2R Y AS a1 Il 81 ST 36827 A qgI
1 HH AT, HET TG Y Aehell TUT 7H) Y TAIT HLAT BT 81




Terrace Farming

Terrace farming is an agricultural practice in which step-like
flat surfaces (terraces) are cut into hill slopes to reduce the
slope length, control soil erosion, and conserve water.

%ﬂ Adt (Terrace 31l-;f:irmmg) % q%%@%%%
m#amg’l?ﬁ% el 3T fAAfAd EidT 2 a1 53 HeaoT gdT

Why Terrace Farming is Needed
Hilly areas have steep slopes
ugrdl &= i saTet 3fekep ghar 21
Rainfall causes rapid runoff and soil erosion

a9f & 10T UTeft Aot & a wiran & A& 3je1 sraeest @ar 2l

Terraces slow down water flow and allow infiltration

i o7cs e o sfta aeelt ¥ 30t o7es oY R A R B )l




Areas Where Terrace Farming is Practiced

- Himalayan region (Uttarakhand, Himachal Pradesh)

: ﬁammaa(mmﬁg,@amuﬁer) =

- North-Eastern states _ e
. Western Ghats s
. ufeftae

* Nilgiri Hills




Classification of soil as per USDA soil taxonomy

USDA Soil Taxonomy is a scientific system of soil classification developed by the -
nited States Department of Agrlculture (usDA).

+ USDA Soil Tc:nxo%am%g{a'e:!‘r?ul;wfI T 3ATeBT & B AT (USDA) FTeT s aa e

It classifies soils based on measurable properties like:
Ig 130l BT avfferent fagst ATIsT I[N & 3TeMe Ue Hedl &:
o Soil moisture/3je1 a1l -

o Temperature regime/dTdaiTel AdelT,/

o Diagnostic horizons/faeTeiTcere falfda /

o Chemical and physical characteristics /2@ vd afifdes faehaare / e

- Itis the most widely used soil classification system in the world, including India

. g ATed Afed Ay A g sifekes 3uior 6t wirat arest 3jer avffaseur yonest 21




1%,
In India, the Indian Council of Agricultural Research (ICAR) follows the USDA
Soil Taxonomy system for scientific soil classification.

Hed A, mmﬁu“ﬁgﬁugamwﬁﬂz(lcm)émﬁasmaﬁmmasﬁuusm

Soil Taxonomy

Indian soils are classified into soil orders based on:

aTecita Fe13it &1 avffpevt fAest smeme uz Jer 3itde A fbar Aran &:
Soil formation processes/ el fatarfor ufgsame

Diagnostic horizons [ falgreTces felfdar

Moisture & temperature regimes / oTaft Td dTqATeT haeRATE

Out of the 12 USDA soil orders, 8 are found in India.
USDA &t 12 3faT 3iide A A 8 afTed A UTT ATd 2|




1. Entlsol/

* Young, | immature soils [ Ja1td GIWEIEW

Vet ™

. No well- -developed horizons [ 13 #ute &4 & fdsfaa fafdw sl
- Found in river floodplains, deserts, coastal sands
+ 514l & d1G ATTell, AGERASI Td adid edied &7l A ure ordl &

Regions: Indo-Gangetic plains, Rajasthan desert, coastal belts

a4 ?ﬁ-ﬁﬁaﬁa&mmm,aﬂgq@ﬁ

6ceptisollj/

+ Weakly developed soils / mﬁﬁﬁam
. Moderate fertility / Feaa1 3dzar
+ Largest soil group in India [ &T2d &1 A& d31 4l HE

Regions: Gangetic plains, Himalayan foothills, Deccan plateau

8141 e s AeTal, ATy il deTe, aahol BT USIE




3. Alfisols .~

+ Clay accumulation in subsoil / 31¢ii3ajaT A fihafl fAg! &1 T
- Moderately fertile | AT T A 3de_ o

- Suitable for agriculture / q?ﬁaiﬁ'tﬁtﬂﬁ‘ﬁ/

Regions: Southern peninsular India, parts of Odisha & Karnataka

&7 aferoft uragidia sirea, sif3en vd weifed & $B AT

{. Vertisols
- High clay content (shrink-swell soils) /3= fsft fAE &t AATaT (A psa-
% csal aTcdl EIC) \/s il NN
- Develop wide cracks in dry season/2[sh 7d @ dlgl aere fAsfdd gidl &
- Known as Black Cotton Soils/Tc3l HUTH el & 1T & ATefl SiTdl &

Regions: Deccan Trap — Maharashtra, MP, Gujarat

8171: Tefehel ¢ — AZIRTSE, ALY Hael, I[oierd




5. Aridisols -~
- Dry soils with low organic matter/2[s% FaTC fAsTal BIeletas garef et grar %

+ Poor natural fertility [UTh{dc U & & Idedr_

- Require wngatmnlfﬁﬂﬁﬁ 3d emﬁ?ﬁi
Regions: Thar Desert (Rajasthan), Kutch region

&7 ATE AGRIS (TTERATH ), HTS &7

s 8 £ A
Rawmg o 2 f ’,/ \ :
B ) A “‘ = iy o
% G T N N BRE AR 0y TR
SV as b NGBS DVy S VA o A;"»u 4
S“-",\ o v'b,"‘. S 1 v N ) & ¢ ’
e '\’1..‘ il o i - AF l
A o N, TR SR P 4 k P
b bl SR Y Wl B o =
Ty N \ 2 W AR " 4
gt ] "\)_5. __.'5 ‘5_.( '&‘.. f«l e .(~‘¥?‘: E " L
{ L . ot N N I & 7
A4
6. Ultisols / v!/ ——
) A -
£
< .

- Highly weathered and acidic/3cfele 3Mq&fdd vd 3esia EETE
+ Low base saturation/&d 3T Hfd

+ Leached soils/ Ej?ﬁ E_SFW

Regions: Eastern Ghats, Western Ghats, North-East India

&4: gdt e, ufsdt ure, 3ae-gd aired e BT D
,"’ > e - i~ , J."‘




7. Mollisols _~ /"/ |
- Dark, humus-rich, fertile soils / Tg2 €31 &, g[eT&- &3 Td Iee Fare

—— o

- Developed under grasslands | aTda{faal & siavfd fdwfda

Regions: Himalayan foothills (Tarai region)

a&l71: fgdrasa &t aerd (aerd a9)

8. Histosols |
+ Organic soils (peat & muck) / &Tdlaid FeTE (die vd AGS)
- Formed in waterlogged conditions [ Gie&33i2Td drest uffRifaat & fafafa

Regions: Kerala (Kuttanad), sundarbans, coastal wetlands

&4: Becs (Pgolls), Haeddl, dei TdaffAar

l e
€
o)
<



Soil Orders NOT Found in India

. 7 Al 6vc‘C°’1
1. Oxisols - (extreme tropical weathering)
2. Spodosols - (cold humid reg/io,ns)ﬁbgl\ ) RugA Q, qu\o\&a

NI e

3. Andisols - (volcanic ash soils) — vy exia
4. Gelisols - (permafrost soils) — 03 Rukie, Ol Mouaaky
1. aifareftees - :ﬂ?aﬂmmmf%asﬁu m&mm?vﬂajae
2. WISiAeH - eftaed and abﬁﬁm

3. tf3aied - vaTeTesia o & et e
4.ﬁﬁa1ﬁq-wrdla=qamﬂ§f(umﬁn)aaﬁ




&

from Red and Yellow soils? :
fAef3fag & @ dlea-a1 e Jolg fAg aar o1 vd didt fAgt & o 48

mm%? N =

(a) Alluvial: from rocks; Red/Yellow: river-transported [ Gic3Ig: dglell &
; 1es g Uit i gren 51 91 ()

(b) Alluvial: older types most fertile; Red/Yellow: colored by iron [ HI&1g:
qeTell UehTe ddd 3feeh 3UTS:; BT Td NS @i & Hrevr Hfta @

e

-

e

(c) Alluvial: sandy loam to clay; Red/Yellow: sandy loam, less fertile
uplands [ 5i1e: 938 qldie & Rl fAg! do; T vd did: 903 dlde, 71
gNABAIAS:E ,

SiE=—

(d) Alluvial: rich in phosphorus and humus; Red/Yellow: rich in potash /

/r/i,r. Blewied 3HIe gl & Haye; 10 vd fidh wiererd @ege (1)

¥

[sSC Steno 2025, 08/08/2025, Shift-2]




ANSWER — (C)




&

Which soil covers about 40% of India’s total geographical area?

AHTEd B P LB P BIHIT 40% HIT UL hiel-2ft a1 urd wirelt 22
A. Black Soil | BTl & -

C. Laterite Soil [ 5¢2rse el
D. Forest Soil [ a1 3aT




ANSWER — (B)




‘ Khadar soil is: /

TTee el et gt g2
A. Old alluvium [ QeTell AGIG
B. New alluvium [ sTdist 5T&ie

x C.Saline soil /[ AU el

X D.Peaty soil [ dieqeh et




ANSWER — (B)




&

Black soil is especially suitable for which crop?

PIcht a1 fAeN &U A b Bas & BT Iuh 22~
A.Tea [T

C. Coffee [ HBIHl
D. Coconut [ RIS




ANSWER — (B)




i
‘ Laterite soil develoEs under: /4 '

cerse Aar fbd zﬁaa?ﬂiy ¢

A. Cold climate / 2ft{d Tearyg ¢ 4
C. Desert climate | AGRIGII AG3dY
D. Tundra climate / €31 W&dry \,) P‘\,’\ Q

N




ANSWER — (B)




’ Which type of erosion forms dee? and wide channels?

fésat wepTe & 3rueest A I1gdt vd Ut A3 al gordi 82
A.Sheet erosion [ efie 3rqeest
. B. Rill erosion [ 1 3Maeed //

E-Gully erosion | et 3aEas >

/)
D. Wind erosion | a1 iuzaet / / X




ANSWER — (C)




’ Which of the following is a biological method of soil conservation?
fRssif3faa A & dicT- AT IaT TeefuT &1 vifdd 3UTT 82

A. Contour Ploughing [ = o[dTs "
B. Terrace Farming | Hidieiemn &t

( C. Afforestation IW

D.Bunding [ Asael




ANSWER — (C)




Which USDA soil order is known as Black Cotton Soil?

USDA & 3fe]dTE BT duTd 3yl fdd Soil Order & 3Tl 82

A. Entisols

@verisois K07

C. Mollisols
D. Ultisols




ANSWER — (B)
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India’s Transport Infrastructure

HRd T URAE TG &

A Comprehensive Analysis of Land, Water, and Air Networks

A, STet 3R arg Aedch ol AUk faecdyor
v &




Land
Transport

4 uRasH

(* Roadways / s AT

Railways / ¥&1d

Inland Waterways /

1, > Air Transport |
| \% a-rgqﬁagq |

3iaesfta Sremmt i’i
“— Seaways / &Hgl AT

» Domestic Flught-s/
- Rged

International Flights /

" AR ISH



Roadways: The Global Giant

qsa q1t: dfYe femrs
~

Rank 2 2nd Largest Network in the World

i’a;z g & gEvT 9ed 987 Acad

(Total: 66.71 Lakh km / @et: 66.71 @iRg faseh)

N

2 "
Detailed Breakdown / fawgd faawor Extremes / T¥H {0
[ h
National Highways / 3181a 5m7: 1,46,145 km Highest Density / Hafftl® a7e: Lowest Density / J[AdH g+
. I — T ——— : Kerala / &3el Arunachal Pradesh / 3r&0Tad 9620
’ e T
State Highways / 3559 3I5mPf: 1,79,535 km ———
. T L Max Length / 31fSi&aw #ars: Least Length / 3 aiars:
Expressways / vawsieid: 5,579 km Maharashtra | HgRT Sikkim / fafa@m
4 2 I J =




Governing the Roads

dShl PIFATT =

(

=Y,

(National Highway Authority of India/
W ML ATHPT wfdavon)
&\ —m—

« Est. 1995 | HQ: New Delhi &
RTGAT 1995 | FETerd: 73 et

N "
« Constructs roads in plane areas

Aerft gt F Tzt & fAmfor

« Governed by Motor Vehicle Act
1988 & NHAI Act 1988, =
Hier argA rftfas 1988 3fik NHAI
sfafan 1988

\

f

PWD
(Public Works Department/
et fAnfor )

e Est. 1854 / @q1 1854

e Maintains district and village roads
et 5fR TR &) TEa! a1 [aRa@d

AN

e
> Gmo> 4

(Border Roads Organisation/
a1 w5 1)

« Est. 1960 / ®9-T 1960
» Motto: Shramena Sarvam Sadhyam

e} araa; ST §9 dreay,

» Develops border infrastructure;
built highest motorable road at
Umlingla Pass (19,300 ft)
Haradf afard} gien; Fafeprer g3
(19,300 thie) W gfar 7 Ta St
& ol fAmfor




Mega Road Projects

T 9Sch URTISTATG

Bharatmala Pariyojana /

WRAHTAT URATSAT

» Focus: Optimizing goods and people movement

H&Y I§24: HIeT AR ATl Y JTaTeiiel bl ADferd el
« Phase | (Oct 2017): Developing 34,800 km of NH
TROT | (3agar 2017): 34,800 fH1 ¢ ISTHIT 1 fabrd

The Golden Quadrilateral | Wﬁfﬁﬂ@j‘i{

« Initiated: 1999 | Total Length: 5,846 km
[B3ITd: 1999 | Fd iaTs: 5,846 fHt

« Connects Major Metros
Y& HETRI & Sitsar &: Delhi (North), Kolkata (East),
Mumbai (West), Chennai (South)
fewit (3TR), Plereprar (3d), gas (ufeem), =g (afarom)

Delhu
f\'&“*’
5\5,;,_ By
j | / \\ ¢
g b Kolkata.
‘., : - | TN
Mum{{% | | 4

N ,<
| ¢ Chennai
/) a=iE



Connecting the Extremes / Ta3d dA131 bt STIST

North-South & East-West Corridors /
* N-S: Srinagar to Kanyakumari (4,000 km)

\

Srinagar
e E-W: Silchar to Porbandar (3,300 km) ‘» ~

Longest Bridge / §a@ e qai:
Bhupen Hazarika Bridge /
YWHEARSI A

(Over Lohit river, connects

ol % - Silchar | Assam to Arunachal Pradesh /
‘ ’ sifga 7 )

e Junction: Jhansi / Sigas: STt

\

‘:\\‘Q\Cge\u =& | K-

/ %"/ (m\e«whm)

/Longesp NH / §ard &ar: NH 44 (4,112 km)/ _ ; :
Shortest NH / & Bler: NA548 & NH118 ;. .0«
(Approx 5 km) e S—

¥ Kanyakumari o



Raillways: The Lifeline of the Nation thLargest Ralway

Network Highlights /
Acash & = ard

e State with longest route. Uttar Pradesh

gad da1 77T IO TSl

e Second longest route: Rajasthan

GERT ad el AP AT

e First Underwater Metro: Kolkata
Ugeil 3fSare Hel: dhieiahldl
(Spearheaded by E. Sreedharan, 'Metro
« Introduced by Dalhousie / Sdglsit gRT LT fahar Man of India')
e First run: 16 April 1853 / Ugsi! gr=T: 16 Grﬁc‘-I1853
» Route: Mumbai to Thane / AT: ga'éﬁ




Railway Marvels & Extremes /

¥eTd o THhR 3R IH GHTY

Record Holder
Longest Route /
mé qr

?ﬁg Dibrugarh to Kanyakumari /
fge & agrpamdl
(Vivek Express\)/

Record Holder

Longest Rail Bridge /
uazgam%aga

Bogibeel Bridge / atfiefiet forst
(4.94 km, Bra Brahmaputra River)

— ™

Record Holder Record Holder
Highest Rail Bridge M Longest Stationfy
T~ I &1 36 g Iﬁl‘é SEEA
7 R Chenab Bridge / f%fﬂ'c'lﬁﬁ 1. Hubali (1.5 km) /§a?«f[/
o A (359 m) 2. Gorakhpur/
N S
Global Context / afSye de:

B Trans-Siberian Railway is the world’s longest (9,332 km, Moscow to Russia Far East).
{-\,\/\1 cig-argaRae 3ea gfa o gad war g (9,332 fadh) i R



Engineering Hubs & Heritage / ORORS
SoiAafAT g 3R farraa >

Manufacturing Hubs / fafesior firs

Darjeeling Himalayan
Railway (DHR) /

e Chittaranjan Locomotive Works: West Bengal

: UNESCO World Heritage
/afgmena T - —

site (610 mm narrow-gauge).

g1 fay eRIER VI

» Integral Coach Factory: Perambur (Chennai) /

IR (

. : . : Pamban Bridg
e Rail S Karkhana: Gwal
ail Spring Karkhana: Gwalior / 3a1feiaR dwor har \/e
e Rail Coach Factory: Kapurthala / BT Engineering marvel
R SIS M

connecting Rameswaram

to mainland.

B o o e v A ST
v m‘ﬂfigmﬁ l

« Diesel Locomotive Works: Varanasi / GRTOTH
N A—\/—~

» Wheel and Axle Plant: Bengaluru / §9Tc®




Waterways: The Economic Backbone

STerdT: STfdes e

90%

Handles 90% of India’s Trade Volume
HIRd h ATUR <hl ATAT T 90% HAHTACT &
(77% in terms of value / §c4d @& & H 77%)

Inland Waterways Authority of India (IWAI) / WRdta Jiaefta semmt uridao
* Established: 1986 / 1986 # ®nfuq
 Ministry: Ports, Shipping and Waterways / #3T61d: Usi, Utd URag+ AR STeaAnt
» Role: Development, maintenance, and regulation of shipping and navigation / siffr@: RfthT afik A &1 e, Taw@n stk Ao



Navigating Inland Waterways /

3deT STTHTT oht AfaTie AT

Key National Waterways / U@ I8 STAHNA]

NW-1: Ganga / T

(Allahabad to Haldia) - 1,620 km T
Noto Sans Devanagari / Mukta

NW-2: Brahmaputra / 5194

(Sadiya to Dhubri) - 891 km \J/

NW-3: West Coast Canal / ufe<Hl d¢ A8

(Kollam to Kottapuram) - 205 km
NW-4 (Proposed / &dTfdd):

s S Nw-2 /

‘ NwW-1 Brahmaputra
Ganga

& . 45 ft
# ~{f Ty

Brahmani &

\ " East Coast Canal : .
- P, @ —~— Godavari & Krishna stretches\(1,095 km) /
o * NW-4 - 2T 3R
Nw-3. 1 Godavari \,' i 3R P
West Coast | - & Krishna g | NW-5 (Proposed / S&iTfdd):
Canal | 9 \!_,‘ 3 sl .
e A '-; 0 Brahmani & East Coast Canal (623 km) /

SO AR YEl acqgy ——" s



Seaways & Port Infrastructure

ugﬁmﬁaﬂzmgﬁtrﬁﬁm

Classnflcatlon of Indian Ports / %m?ﬂu SRl &bl aiffeheor

o

\

/

Public Ports
&g AR ZRT Tafdd
Central Govt. Managed

Private Port
THR & Wi arenn

o gerHT ARG deamg

Kamarajar Port (Ennore, TN) /

The only ¢ofporatized port

Project Sagarmala
(2015) ~—m—

Dedicated to port development

see A ot gAfid

A

Maritime Terminology / 9Hg! ST&&Tdcl!
' Satellite Port / @3 @ .

Secondary port supplementing a major port

| T SE9E o1 R fgdtae dems

" Port ofCaII/tﬂiaﬁmaﬁa(/\

Used for ship refueling (e.g., INPT)

i eIt # s WA & fore Iuai fosar sirar 8

e ———

w

Entreport / GRulé <
Trading hub for import, storage, re-expor}/
| 3mard, HSRYT, §: Fafd & g @R &g

" Outport / ISzt

| TR GG i HETaH TS

Subsidiary to a main port (e.g., Haldia)

e —



Major Ports of India /
YR & U d&g

A o)
Kandla Port

PISell: Tidal Port (Deendayal Upadhyal
*  Upadhyay Port)

ST SETTTE

Nhava Sheva

=graT QIaT: Largest Ship Container Port
m

Kochi Port

PIfed: Queen of Arabian Sea
3XE YR B! L

Vizhinjam Port

fafgisma: 1st Transhipment Port in India
~J Ugen giwfergse uré

/\

Paradip Port

URTEN: Handles largest

volume of cargo

IHTAIT 8 "

‘/—\

Kolkata Port

®TetdHT: Diamond Harbour
STgHE Bl ——

Haldia Port

gﬁmo : : Riverine Port
ST §SIME



Airways: Connecting to the Sky /
aryg HART: ThRILA i Gﬁz\T//

Historical lr{i:eption / Aviation Extremes /

efagiiee g&arma: fmr== 9vw d\e

Air services ir){ India started i @ « Most International Airports !/

WIRd H TS HaTg 1971 7 [F g% , qaffee SaRfEr gars s1gs: Uttar Pradesh (1st),
R TR x Kerala (2nd) —

x X ) e Largest Airport / \74

Had 931 ga1 3733l Indira Gandhi
International Airport (IGIA), New Delhi

Airports Authority of India (AAIl) /

YR faum=aa+ urferezor .
» Smallest Airport /-
e Est.1995, HQ: New Delhi / qad Bl gars 3HgST:
TITIHT 1995, FEATTd: 73 feew! Baljek Airport (Meghalaya
e Manages 137 Airports: 34 International, 81 s
Domestic, 10 Customs, 23 Civil enclaves / * Oldest Airport / )

qad QT gars srgst: ©
Juhu Aerodrome, Bombay {Est. 1928)

137 gaTs 3133l & Jae=



Airport Infrastructure Evolution /

i <

. ‘ PF

\ Greenfield Airport / fi-thiees gars 3gaT Brownfield Airport / siTsthices gar$
A completely néw airport built from the ground up on undeveloped land. An upgraded or expanded existing airport facility.

fdwfa Yt w g& | 790 a1 @& faega Tan gard argsn g& 31a a1 e wieer garé orgr gfawm

Sustainability Milestone / % et & gewrR: IGIA (New Delhi) recently became the first Indian airport to run entirely on solar and hydro power (Feb 2025).

IGIA (7% Ryeel) grer ft F gt awg & &k afk e Riga w 9& aren ogen wrdta gard szt &9 mar (Rad 2025) |




