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<1, @S, 9ce I &l ey AR qaT fHior
(Soil, Minerals, Weathering of Rocks & Soil Formation)

H<T (Soil) :

T T P IART AfeT AW b e AleH
(Sloum) ¥ g8 & forad wnfeqe aref FaiR 3rerfq wef 7 |
HT BT gedl BT Fa HULT YR AT STl ¥ | J&T U
ffrm uefie fivs @ e o=, @l
TERTE &I & | T il o gfyg & ford Tifye SR, ot
Td UINe @i Pl U&TH BT & | GaT Y B S |as
W SRS WSl ugrl § doT uey gig @ for
Ui AeTH BT BRI Bl © | GaTl BT 1 UHR A
R faa T 8 —

eI Qb UThiad fUvg & Sl Urdfae daredl )
UTRfad gl @& y9Ta & el g8 8 |y -
TERIS AN & WSl UG BT fadal & A1 b AR
3P Ag 5 ST ¥ T R 3o A Rerd Uged
e Ud Sifdes Feror # fafear wa@d € |

—SI Ud AREC

“HaT U il fUvs & ST faesfad gd smerla
QST ggTell T FEd il & Fed | 9 A=
gerell & gRad-reia fAsor o uRe=sfesr (wed) &
WY ¥ fdeRd Bidl 8 | I8 gedl BT T Udol MRV &
®U H THT © TAT STl Ud arg DI SUGad A & Al
TR I} BT AT IR TR ST UqT B 2 |

—qHHA UG Sl
H<T &I faRIvdIY (Characteristics of Soil)—

3T U Ui 08 (Natural body) B, I8 TG
gfg & ol U UTpiaed A € TAT HF w9 F SHBT
YT (synthesise) &I 81 AHAT 2 |

(1) e <Rt R B & vl % R
IR Tl HIdd & HROT Jareil # fafi=
Rl Bl E |

(2) wewRil # fafr=T Uge vl vd STeary el
PRH B PBRUT ABGRSH!  (Morphologsical),
RIS Td e iR I o 2 |

H<T & &1 (Functions of Soil)—

(1)  9UUS! (earth crust) Ud aTgAYSH P A W T Ub
MIR® AaE (interface) B & | 39 UHR Ig
YThfre AT, S $oll, Siet, 39 U9 U dedi
®T Y95 (recycling) B & |

2) Har U"l F gfg & forg AifFe emR, Sa @
U9 T TAT IIGY STS! T TSI TaTd Bl
21 9T gF H BT HUSR Bl B IR SN gy
PR gU UTEll Pl UG Rl B |

@) W1 B S FAT HN BAA P IATGA H TAN
B ST & | et fafiet Shdt (arey vd o) & forg
WHfad arT w9 (habitat) 81 21 HaT &I
WRINT ARGl & A0, Aedh e fFrefe ugrf
(waste material) @V fAeT™ # fobar ST 2 |

T BT ATA (Study of Soil)—
HaT faeT o1 31ed= 1 Wi # BT Sirr 8—

3. dSiArsfl (Pedology)— HaT &1 & UTgHfaw
fus |11 ST € | ¥8 fa gar & o=, (i qen
fre=or A e 2|

9. <1 IATA (Edaphology)— JT T e S
qTey YT & gIReehIor 3 fhgr SIem & |




<l U ATpfad fAvs (Soil as a natural body)—

Hal U UIpfaed fvs & Tl gDl U1 Teb
I AR 2 | g9 T ey derr fafv= & | 71 U&
BT GR—N BT BIT © | ST ST Ugd uarell aferdr
TSI | BIAT 2 3R I8 YRYSTT 37avel & ugd B Jot
AIhISH & W9 H fIHRIT 81 ST & | 9a&T B U Tireid
(dynamic) wrpfae fivs wed €1 A g vd g&q g
7T % faRry Fraf o1 off gfd v €

T o WHidd Uvs & Fifd a8 T Bl 2 iR
OH S athel 1 BIdT © | U8 ARl Ud el
TehHl W I U WHidd garef 2 | 59 TR qal Uh
TTpicrds uerel o Tl feraarell Sy fa=rer Heeryor qen
aRec ®1 gfcl el € | 39 TbR 8 <xd © fb g,
FdfId Td Wivet uered &7 va urdhfad fvs 7 |

H<T, UIey gfg & foIv ¢ aread (Soil as a medium
for plant grwoth)—

el @7 gfg BT g9IfaT R Tl BRBI DI A
uif # forrfore faram STrar Aaar 2

(i) STetaryg (Climatic) T¥ael HRD

(i) ST (Biotic) &R 2T

(iii) 91T (Edaphic) R |

& ot # a7 & /T Hifcras, IR @ik Sifdew
TOT AT H&T H B aTell TT U, S a1 BT UrEl B
ST dcd Ud STel UG $R DI &THdT bl YHIfad BHRal
2, |fafea 21 3ar ol 1 9fg & forg = smawaas
T W& BRl -

(i) 3tmazae w@rer dcd (Essential Nutreint)—
T el BT U TP & U BEA, BRSO,
AR, TSI, BIRPRY  UIeRad,  $fegrH,
AR, ATET, T T 3 e Tl o Taedhdl
BN B gAT F Uil Bl BReRE, e, T,
BT, e, IR, HITIST, ST, dfer, MfofesH IR
FARI UTT BT & | ATGE TSI J&T T gaT a1 & ferh
21 91g U4 STl & Tl Pl H1ae, BTSRio 3iR Sffariior
e € |

(i) ST (Water)— I8 HaT &1 Ud WH-I 30T B |
Ha1 | e @rer yeref Uig o 8, S| U ST Wi
Waifde Bar 8 | diell & Iy ur @1 7T B 89 WX
hIfTBIN BT IR TG faUTsT= &d 81 Sirar & | arely 9
YhTI FIAYUT & 1T T 2TTd3gd & T s Al &

Tg AAYIS fhar o Us Ol ® 1 ST TS 37T
eI & IR UIvd acdl &I bvt ofdl & T2 ¥ Y el
% foIQ UTYe BT B ST & | §aT 19 d gaT arg )
STl % gRT I <8a € | |@frst aen erefae uerelf &
IRI 3R STl YHAYT HRal & qAT 399 i Uarelf &l
fer v JaT faeras amar € |

(iii) STSY & ¥a9+ & forv ATRAS (Supply of
Oxygen for root resperation)— | Siifad uareif (S
TG U1e) & forg vaae ifard grar @ &R v & forg
JATRATSTT =T Az = | UiEl &I STei & 3999 &
foTQ SifeRiTST a1 a1y 3 U7 B1chl @ | ATEROT: J&T a1y
 20.3 U SRS, 79.01 WIS ATSCISIA T 0.3
gfererd CO, el & | JaT arg | S A # siterdior
T e R diel @ Sl @ gfg T2 81 urhl, hera: gl
FI gfg 1 o Sl 2 |

(iv) Fif@ MR (Mechanical Support)— 8
HeTelt @1 Hifde vd wrafes e U Bl ® o
UIell 1 TS AT | TERIE b ol Wil § a2l bl H
Hehdll & | Y FaTd JATeel Bl & iy 374 gl b aret
91 U9 §¢ (Wind firm), STem™Ta 98 (drought resistant)
BT E AT F T F TS I & UIuhl BI MT v
AHA © | UIE BT ST ITPITd AT B B! U=, AT
AR, TH DY A AT =gAqH A1 qe fave fdera
AU BT SURATT 3 I TR 4 AT f[Aeqmdt 1 gig el
BT |

el @ gfg & oY SR avad <Rl &
STfTRERT 3Tdrel FaT AT BT BT AP & i I8
el gRT AT & @rer uerel U dRe, STt SNYoT qer
STl &Y gig B FAIfIT AT B | SR T TR &
3R UR FE B8l I Aehall & b Urell I gleg b forg gar
TS AILIH AT B |

<1 31944d (Components of Soil)-

HaT YoTell # W9 Yraveii— a9, 99 Ud 99 urg
S 2 | Ul BT @ 9 UeH FRA @l e | dad
31 U4 &4 Ty € HE@yUl § | gal & S Ifaud
HE 3T H BT © | J&T AT BT ST 50 Ffererd
9T S gerelf 3 foRT &l & | AY 4N § el U arg
IR Y&l ® fORT <eiaamTer ed € | 987 & 979 9
3IY Il & —

(i) @ISt UaTel (Mineral Matter)

(ii) BT Terel (Organic Matter)




(iii) STeT (Water) @ Il ®1 4w W UafRid &R Fad § —
(iv) <1491y (Soil Air)
Tar
S (50%) SEICEaN) i (50%)
(45%) (5%) (25%) (25%)

y
v o
|IESSSINIEI SIS BEC A ISIENSE

v

HaT H STel UG aTg T SIJUT 50:50 BT & Y=g HIFH T
AR HRBT & BRI BT U FedT—agdl

TEdT 2 |
oTel aﬂzfﬁfﬁqaw‘
- agﬁmﬁ

faF—1.1 a1 &1 FRIAIISS WIS

(i) @fs1 ugred (Mineral Matter)— a1 4
GRS Y&l BT MR Td |6 S9a Igd uardl &
AR BT 2 | A @At ugrel FeeHl & 3ruerd 9§ U
BT © | S/ WIT & 90 UfRIa | i ArT 3 @it
ugref B § Sil fob faffi=t SR & &oll # 9 1Tt 2 |
qaT § hbs, YRR, dief, Nee Td JfdaT § gaadT o
UTIT S ® | a7 H 97 d Riee ofFr # &1f¥a A |
ST FAIES UG BedUR & | gaT § FicreT 373 4 fgeias
QST B FeTIaT 81l © | gaT & Wierel gareil ST
90 Uferera RAfeTenT, TegATIa™, 31TAIRA Ud ifardToT gl
=

(ii) ddfH ggref (Organic Matter)— Ja1 4
PTaf~Tep T, Ul gd Ul & JaeIl & FST—ITeT &
HERI®Y 3—5 TRTET RIS 1T & ©U H I&d 8 | JaT
H gewolal & FRR fdzoed ¥ 921 31 IATGHAT a1
B B | BIEfH geTed, gaT ¥ Uiyd deal Bl UaT ol
2 | T a7 H IGITY, STl SIROT &7 § J@Ie) Ud HaT
HYET H GUR AT S0 BROT BT 8 | HaT D

v
Shifad e siia

ueref ur: S7ifRe faeufed & wu H a1 As—Tel yaref
(5gF) & WU H IR 9 2 |

(i) &1 STl (Soil Water)—ga1 ST &l fawr
SIATTAR 25 IR BT €1 STl gaT JuTdrn
URacT gl BI A3 ¥ G1iRd 8Iar & | Uell & "Ivor &
fTQ a1 STeT &) bt 3784 € | I8 Iquil Ug Uiy dedl
& I e s e] det B T wRar 2| qaT
T, H&T TS, BIad U4 ABE D JaT Dlcls S
DI Yepfcl, TUTIDBIRAT BT AT TS IR FaT STef f+1R I8l
gl

(iv) a1 a1y, (Soil Air)— RUTHIRT H HaT arg BT
3T 25 GfeTered I & | Ja&T a1y Ieiaepran § SuRkerd
& | 39 BRYT 3HDT fAaR0T SR 8IaT 2 | Ja&T |
P TT5 AaASs H AT (0.3 UfRE) agavSa
PBTd- T3 SifATES (0.03 Uferd) W Afdd BIehl 8 | I8
T 9T ¥ A &l © | 394 Ao U A gIo
DI HIAT AgAYSH ¥ HH Bl © | gaT arg | Pl Sig
JARATSS BT AT T8xTs & A1 ggal © UG ATaiToTT Bl

HTAT B4 B © |
UsS {T Ud IJqyal
(Surface Soil and Sub-oil) :

g3 J&T— 3T B FW WA o R HY Hrd
B FAA SNTR e wAe anfe =ed €, IS qaT
HEA B | IE WA 0—15 HTHIex ad Bl 2 Td
UGS, BT 2 |

ATYET— HURI [T A A< Bl IR 1 Ugh garef
qH T Bl ©, A&l Healwl o |




USS YqT U4 3ayar H =i

gs3 T (Surface-soil) 3ag<r (Sub-soil)
1. ¥8 gl ®U 9 3melid 8ril 7 | Jg HaT AH UeARIT BT B |
2. 39 g1 # geT 91+ <.l 81T § Ud gaT SHH HaT d1a 3feel FEl  BIdl § Ud il BT
IR UG argHAvSe B g AT BT JMEF—USTE Al HH Il 2 |
JMETA—YST 31287 BIdT % |
3. 39 9aT 4 BHEE gl B A4S SaTaT 9 a1 ¥ P uared B A3 JuelTdd HH
Bl T | BT B |
4.  FaT ¥ geH oAl o AT gd fhareierdn 39 FQT ¥ Sl @ W1 Ud |fshadt &H Bl
31ferep Bl © | gl
5. U8 JUSTS JaT & Ud AfHdq s o IE HH TUSS Bl & Td 394 HH & Ul¥d
I S | qd SuTel B ¥ |
S H&T BT T TERT 9RT AT 4T BT & | BT T ol AT Bobl Yol BT 2 |
T fAf erar ifdrd 81l 2| e fAf ermar &4 8 B
a1 uR=8f®T (Soil Profile) — PR B W GRR QW o §| Jal & FeareR

T BT HEATER (W) PIC T ) SO exiqer ST H TR fr@rs <d & 39 9 @ T

& et Tarel e R RS 7T B AR g o TRefR@T Bed €| AT aResfa@r 31 o, v 4 vd @

¥ AR TR Ped ¥ 99 & 3 el (@ue) pre 99 ST ¥ URRI farr o & | ¥ e & A ot
gce™ (R-Bed Rock) & 2 |

0, 3rcufdafed wef-e U

n 0, Tt REfd FrEfie gamef

A, BIFE I GG Ul HRR
E A TR ¥
TaT 1 A; IRITHT F&ER
AT B, uRad- i R

B, fRerfod wvwR
B, 3T=adl R
C 3fuerfyd Ugen uaref

e

fra—1.2 quf fasRra a1 aRes s



T gReEde H HHMR 0 ST Yh—giR ¥ o7

ITE SR 2 | ATgHTS S BT WIS (WRTHS) §9 HHR o—

# 1 BNl & ORR Bedn © | ST faareT = gaR
A e

O G (O horiozon)— 39 'O’ ¥&R H&d ¢ |
ST 0, SY TR {97 Fe—Tel ueref gt § R
3T 3 TE T ST \ebell © | O, SU WRR H qof suefed
U8y U9 O AN U o B R T el |
g 81 ST Febell |

A IR (A horiozon)— I8 Id9 HU Wi
TR T | A AR H A, SUARR  H Brdfs garf o
ST & A1y ST Ui STt § fad BRoT ST T
TERT BIAT B | A, ST G%R # giiar, dver vd vegafrad
JfraTgs BT fHeme S & Gl § 8 T © U4
FaATCSTA BT AT 96T & | A, FR IRId-Teie HRR
g FORT 42 T AVRR B B 2 |

B, ¥R (B, horiozon) ¥ gRad+fial W &
e B G%R & U1 Y S1ferar B 2 | B, 6N @
Rerfa a1 Feem dwR ff wEd & fos gfde, drer g
TfAfTIH & Sffadrss enferd gre) S 81 I B |
B, 9%~ BUd CHRR & #eg J1=idcii URdl 2 |

C IR (C horiozon) # & fyafed vd smefa
ol garef IR Wi € | WY 7 'R’ HWR HOR IS
Bl & |
yed] (Earth)—

gl FEAIUS BT U 3=l J&H W & | 3D
SR FAE &l W ! Bl © | gedl I A1 Suuel § A
THh 7 o g & aRI R TN 2 | gl ol Iufed &
FeITT ST B3 & fob I8 URA H T faRel | AT
& w9 H o, ST AT Bx acH o1 JTaelT # gRafcrd
g5 | G BT 9dg T& T, $H SWN BU 9N Udd aefm
Wl T TS UMl A WA TS Ud 3 91 2 |
T TMREAT & AR Yedl T AvSal argaved, ST
Hed AT oI AUSA H AeTdH a1 B |
argHYSd (Atmosphere)—

T STl AUSH B TUET Bobl BT © TAT TR DI
AAE R 3HGT <19 14.6 WU Uy a7 9 Brar 2 | 78 A
&1 HIt 0.03 UfRId (TR 1 gfte ) 91T Brar & | g9
AT B fHsyor, R Agge, ifaio™, CO, T ST
I { BT 8, UTAT ST © | 399 1% 3199 (Inert
Gases) 19 BiferdH, i, frfH, Tt qorm w19 anfe

GG 79.9 Hfrerd, 3ifaRiTst 20.7, STefdrs 0.17, CO,
0.03, 3177 % 1.33 Uferrd |

STel 4vsdl (Hydrosphere)—

YT AA—AUSH Bl TR gY YT &I TR &Il & | e
HUSE HYE & WY ¥ BIdT © | I8 Yl Bl dbac 6.9 i
9T BIAT & lfhe STt Bl el AT TR A8 A HIR
S & ST BT ST 15 T 81T © |
Jei—Hvsd (Lithosphere)—

il gd STefig SmeRell # S JaRe s fuvs
BT 2, S AA—HUSel Hedl © | I8 Y[H BT 93.2 Hfcrerd
AT BIAT § | AA—AYSS & &1 W BT &—(1) a8y AT
FURI SE! BI Fds AT (2) M<IRS T AT foaerm gai
uaref | I A1 AUsdl (Siel, arg U o) | |ad It
e BT | Ul AVSH BT U9 5.5 BIdT § AT SO
IRA BT T 2.5 F 3.0 TP BT & | TA—HISH BT SHURI
7 9TEY) O URd, 9 Y—UUS! (Earth crust) ¥ &&d %,
BT ATCTS TTHIT 10 H 20 HieT 3N T8 B |

Y—99gl (Earth crust)—

Y—UuS! (Earth crust) & w9 @Sl &I &1 BIhl
T JA-ATSA B FT WA YIS HEAARH |
Y—UUS! BT SN TR V4 Ul F e a1 8 o
Haed Tegfifrad Riferde @fier 8 | 39 R &1 figd
(sial) 7 P& & | BT AT T 2.65 TTH /. THI.
2| Rivet & i N gega: ARw Riferre wieril
A g1, TR FH' (sima) BT © | Y—Uul § fspg 41
& SrferRa ST Y T U1 ofdl & |
gce (Rocks)

T AT VS ¥ AfSd ugrdi I 941 g5 ord fUvs @I
I HEd & | ISl BT HIfTd T IS HTo
IHH IR ST aTel @SSl @ 01 R R T 2 | T
QS ¥ 9 e &I S]ERY olgH F 8 W
hodTge Wil I AddR §91 8 | JBIse s Aol 9
i) WSl dce 2| 9dd dceH & Mfed
fIRIYATe SR—REAT, 39, AU T, e el
QST HTe Bl 2 |
gceHl &1 aiffevor (Classification of Rocks) :

ST DI IART Yd FaT & MR TR oI i
Hgier T |




!

s

IJART B AR W

'

YRS GI6T & 3R )

v ' v

q1gd Y

ITIRE 3T

Bl igneous
Elsedimentary
gmmetamorphic

fo=a g1 a1 fEfor s arell acerl &1 use

1. 119 9<ce™ (Igneous Rocks)

dq9 & HROT fUee 8T @1 & Yl Bl |aw AT
AAE & <X SN U H THOId 8 o a1 gcer™ Bl
T FCCH B8 Sl & | A I Fad R U4 31
ISl B ST AFI Wl § Sdfoly 52 Wi
e W FHEd B | O AYSS TR TIHIT 95 Tfrerd Wi
51 I BT T BT § |

IART & AR WR AT FSeHI Bl & 9T H
forrarT forar T 28—

(i) 3mafR& MF dceH  (Instrusive or
plutonic rocks)— SATAHE & ISR BT AET, YA &
3R BT BT BIdR e BT BU IR B ofdl &
I AMIR® AT IS HET ofial & | I§ IS
IR—R BT BIPR fohveelld 9 IRV HR ol g |
IR — YIS T, F1ed, SIRTSCE, RIvATge |

(ii) T8 M1 I<e (Extrusive or volcanic

rocks)— SATAHE! & el & headwy dldl a8 &
18R IATAT 2 Td 50T 81X e &1 S fivs &7 v eRor

I !

AT qRHH

PR AT 2, 98T T IS HEallll 8 | Sarexvmd—

JTee, IATATST |
G 69 & SR R AN ISl Bl

T 9T et foma T 8—

| Il 31 AT (Acidic igneous rocks)— 37
TeeH | fuforet @1 AT 65—-85 UftRra &I g,
SRI— UAISC, AUSEM |

| wreafie AMAT a<e™ (Intermediate igneous
rocks)— 39 acei H fuferadt @t AT 5565
gfderd Bl 21 ON—  UiSIaIse, SRREC,
Ruerge |

| W& AT ace (Basic igneous rocks)—
39 IceHl # RaferaT @ AT 45—55 UfaRId dd 18
ST © | Sid— S¥Tee, TsAvel |

IFAY dcel &I faeNarg (Characteristics of

Igneous Rocks)—

I S 9IceHI | URAl &I 374Td Y5 & 3fi I WReA
BB

I 3 el Bl © g fonveal @) e Ud Wy
e Brar 2 |

I S Tl BT BT T BT & IR 3TUeTd & QIRTT
T | AdH YT BT AT 81 € |
I I gceH Hed, Jfd HoR Yd Wifed Bl © |
&g JTI gce™ (Mainlgneous Rocks) :
(i) 913 (Granite)— 3 g™ HoR, fheddy,
HIS T dTefl, 3l T HYFTT B ¥ | ST T Bodhl
BIAT 2 | S99 T IHHAR BI4 © | I 3 UgfcT BT 8l
2| U BeAUR, HSH], F@Ico], BHate Ud Jmiiderst




TS W I E |

(i) 99Tee (Basalt)— 3 Tce gen, foeea
TS ATl BT & | SPT 7 TE-T BIel & Td 37y e
A H TER BY W DR Pled I H UTS STl © | AR WX
DT T ITERT 93T AT HTAT BITl & | FB &, YR TG irel
7 AT U7 Il € | I¥Tee POk JAT MR BT & | Y
TRHAS Tgfy a1 81l 2 |

2. JGEIEl AT WASR dcecH
(Sedimentary Rocks) :

1T FeeHl & 3MUeT & HhoRdwd U ATl
deTBe (Sediment Rocks) ®1 U TITF 4§ TN ©IF W
STHT BM & 579 geer™it &1 fHior 81T 8, J1aaral aee
HEATH 8 | 3 AceH! &7 (AT STef Ud 9y gRT BIam
21 $° ool @ce™ (Shale Rocks) ¥I ®8d ¥
IETER— WUSH, ¥, SAMIge, AT IR |
faeryarg—
| I gcer WAl & w9 H s oI € |
I O U Siig—oig & Jaey yaref Jery # URl S
2 Ud HFORENI T |
I e BT W I IRA ¥ U9 g8 HIT A I =al J
T I & |
| 31 Il &Y 31U ¥ fBEER Ud B &Il & |
{4 T4l acerH (Main Sedimentary Rocks) :

(i) 9T UeeR (Lime Stone)— I Yo AUl
JIATET ISeH & I FaceH Wiy, °9rdn, I ud uel |
T & | ol & A 819 © BROT SHET 7T The
ABR WX T R F bR Blel T H 97 977 B | 3
HTIH BIEHe B A3 40 Ufaerd & 98 ufawrd da
g 2| gAferd THe I & WY fhar aRa
PIIT—STS—3iTaATgS I € |

(ii) 9T¢] UeR (Sand Stone)— I TR dTef A
9T 2 39H JRIHY ¥ d@cS @l & Ho1, Raforar,
AT, SffeTs s SR g HaAIfTd 81 € | 391 acer i &l
A8 G BT | ST T Brell, Uiel, Tl R
IR ol # fear g1 98 dcer WRd Bl 8, g
grers Yerdie] ¥ Hiexl de urs Sl 8 |

3. wWUrkd dacer (Metamorphic Rocks) :
M1 Ud fGATEI Il & ol WU H IR

Td Hiftres aRads @& ST 991 IeeHl dl [uUTRd

gceH HET oIl © | Il | I8 uRad= oidt, <19 gd

A & THTd & HRYT 1T B | $9 HIROT 38 STelld, aTard
UG ST9 HUTIRYT FHET ST 8, SSTexvnd—vere, R,
e |

[UTIRT TS & UhR & BT 8-

(1) wifedpa ace™ (Foliated Rocks)— sH
FceHI | g aTell 39 fed (foliation) Udh ¥Ifdd <=
BRI © | §9d A=A WSl, e, FARR w0 3
FraRRerd B1d € | ¥ TMeR fedhd dacer 8l § | 30
gerervr 9, ferse, Rre sanfe 8 |

(@) srerfeda ace™ (Non-Foliated Rocks)—
TIH U O aTel 9 Wil @ 3rd¥d g AHI
fowratt arel B ® | 37 STz & SifRad daresge
AT HOR TG FIFAHR AegH HoR, Afedhd el
P ISRV R |

EHEGRIN (Characteristics of Metamorphic Rocks)—

| IceH U A HOR T4 Y ISl Bl

Hif IITR BT & |
I 3 ufedd vd srerfedmd SHf UHR &1 81T 2 |
| Jgcer fhgem el 2 |
& ®UIRd dce
(Main Metamorphic Rocks) :

(i) Rrse (Schist)- sH@1 SAfd Mg iR
3T Feel | B ® | 19 3R I & Y9I & BRI
STd WURRY B4 ¥ R &1 i gar 21 oS-
HeAIR & $HUR FAICSl, FaICsl & HUR AZHT DI WA
3MfE | I THER TS Bl € Fifdh 3778 BT fhegeli
B 8 | geeHi & dies & 91§ SHD KR 3TeAT—3Tel T &l
ST © | §7pT Idiell 819 & BROT faufed -1 hfeT 2 |

(ii) RFR (Marble)— S FRFR &1 fFHT0T AT
TR | BIAT B | ST UgE @Sl dhedrse (CaCO,)
BT & | Y dedge g TR § 991 IR e
Aha BIAT © | §AN WISl 9 B T 41 [ASia 8 S
g ORIE & AFIR el § HAdRET deur fhere
(3TSTHR) BT FITFRHAR ST AT ST 2 |

<l SdTed @il ugref (Soil Forming Minerals)—

el & fdued & @fel &1 i gar 2
QST uarel Uepfcl § UTY ST dTel AHIRT STebld T qarel
2 T yrarafe gaes fAfded gdar 21 Ui e
fftaa Ml AT wa M B B | @S e AT A |1 |
31fre Tl & YTt AT A I € |




e e & T e AT B S ) At
31 ¥ 31fF Il | s 9974 €, WSl HEad & | 39
YR YA Wil Th Tafd Afd arare |
@frot ggredf & [T (Characteristics of Minerals)—
(1) afat uerelf & faff=1 1 81 €, S e, &R, Wil
anfe |
@) @fsll ¥ fAfr < R & 996 Il 8, S—<av,
BIR, afe # e (f¥ad enfeas omae a1l & | 3¢
UbR hid, SRS 3Mfe H 3rerfead aHd Bl © |
@) @for uerell &7 STUAT ST T—3reT fARY JMHER
BT &, O <a1 ®8d 21 3 'R agei,
cIsHic®, AFIFAlD, CIsdelld  YSHSIHIR
MMBR F BT & |
(4)  @fST gaTef 980 HOR B §, SRI—ERT |
6) ®B @ oo IR, B srequResff don @
R BT € |
6) ®B TS Af¥D 4N, o FIH 4R b qAT BB
goh B © | WSl & MR @1 MfEd g9 |
The B B |
@f-rolY &1 aiffdvoT (Classification of Minerals)—
(1) Safed & MR wR FHI0T (Classification on
the basis of genesis)—
Scufed & SMYR WR Wil &I &1 ¥l # faurfora
fpar T ®
(1) wrafe @fst (Primary Minerals)— <74
%9 Ugref & SUST BN SN TR § oA | BIeT 7,
T WS geredt & e @ibel ded | 3 @i
ISl & JAYIH HECH Bl & SHIY §= IMITAD
ot 9 BEd 2 | 3P BN BT ATBR 2u AT 0.002 Y.
¥ 1 BT § | fadiae @feril &1 fawfor g=af 9 grar
2 | SSTERvMei— qardyl, afeliders!, ARPIATSS, dRACIST,
gFals, 3iNTTge, JieliaraH, AIgd!, HewuR, TR,

ST |

(2) fe<ire @1 (Secondary Minerals)— ¥t
I WSl AT Icei & HUR STAdR] Ud IR
T HRPI B AR B9 J J WS 99 € | 37
BN BT MBHR 2u F HH BT & | SETER0MI— UIERIgSH
(FeS,), freawrge, =, Tierge, eMerge, wailiferrge,
gdlsc, AreAIRArdrse, fSRierse |

(2) arEfIe WgAe & MR WX gIffexor
(Classification on the basis of chemical
composition)—

(1) a@— BR1, TEE e WS d FE H oI

=

(2) SifFaISS— TG If<IId ddice], BHCIECT,
ficrge, igHMsCe Afe 3 € |

(3) ®EiAe M- THF T Hedlsc,
SIAMIge, ST, AESAIgT SMfe 31 & |

(4) BoauR a7 — 3 Wt S AEeayol & | 3
Q19 # fTiora o e g—

(i) smdfaelst beaUR— I8 Tl AceHl &
fEr=Ty ¥ AT ST & | 9T W U 81 aref drersr g9
P AUEST H UG B © | 3ffFelst hedAuR & Sfd
faeeiyor & ol @it &1 fator 8rar 8, 9 e et
P YA JAIT B & |

(i) wIRATAS BPRIIR— DBfeIRH HeduR,
AT IR, ATST ATGH HodAUR

(5) AIS BT I — D! AT 31 HH0f B B | T
QIefR, BIESIoM, AR, HIIRH o <fifeH onfe
& gTgnfcs vegfafraw snifiaferse &d €1 3 <1 yaR
& B B—

(i) wEplase (A% AISHI)— I8 UICRREME,
T Riferde B 2 |

(i) Ierse (Prell ws®)— I8 UICRRM,
Ty, HNRRrM, MR & Riferde B 2 |

(6) TiTIST a7f— I8 fveca dfcer widhe
2| I HIEhe BT AT ¢ |

(7) sHisds - gaF owiad wgfAftrm
faferdre amar €1
g eIl &I 3(9&r (Weathering of Rocks) :

3fUeTy I8 fohaT & O d ey qal & Uqgd
gared & AT B1aT 7§ | Icel &I JUer (I UBR &l
BIC 8—

1. Hifcres a1 AT sder

2. M et

3. Sifqe aerd

1. #ifas ar wf=® uem  (Physical




Weathering)— fafe=1 Wiftes wrfdmai g1 o)1 vd efat
gecMl & TCHR BIC—BIC Thel # fdged g= @t
ufshar 1 Hife Sfuer Hel Ol €| 39 Ulhar &
BT g1 dlel Rl BT MG e T8
T B | B Tfshar e Wi dRapl A Bl 2—

(i) amushA (Temperature)— TUHA & 9 &
AT Il B HU IRA fR—R 77 E1aR Dol
ST & T dA1UhH HE B R Rigsd €1 39 UBR
dM9shH & d¢+ Ud "c 9 dcer TR U4 daqad o
HHSIR BB ST 8 Sl & dT 916 H Bl-BIC
Tdel ¥ fqafed 81 ol & | 39 AfaRad geeHi 4 U
ST dTel WiFoT grell &1 19 & A1l hald Ua Rge
B N - 2Rl € | @Sl @) 39 ugfd & dRoT 9
TTHR ST 81 O 2 |

(i) STeT (Water)— 977 &1 JaTfad aui STt & BRI
TSI BT B I TTHY 3T 81 ST 2 | a9f Sie o7

S TC—WC THSI Bl PR I8 © Al Thel b NI
THRIG Ud TN & HRYT d BIC—BIC 97 § fa9ad &1
S & |

ﬁa::lﬁa‘vat:rgﬁ;—c"?lﬂ‘rafrmmmuHﬁﬁ

(iii) 9% (Ice)— TcTHI B RN H HAT e,
SUSH B BRI I B BT H STH SIIdT © ol SHDBT AT
9 URISIT §¢ ST B | 3MIA 96+ & HRVT Iccl g
A E |

ﬁa—a’qfaimﬁﬁa—c:aﬂ‘fasmma?rmq‘

(iv) f&IsTat (Glacier)— @At 310+ A1 AeeMt
B THS N 984 & R I I 7 WIS I Ble-BIe
Tawel  gRafdd 81 o 2 |

foa—feuoid gRT ace I &7 JUad BT uqeid
(v) &aT1 (Wind)— TS arg 37+ A1 q1e], Ud TR
P BIC—BIC B I BN o Wl & FT9d Herewy

ﬁ%—w;sm IcTHI &I AT HT U2

(vi) e fastell &1 ds&-1 (Environ-
mental Lightening)— auf & #rq # e fasreh
B Heh D HoRawy ISl H TN U Tl © Yd 91
# I oo faafdsd g o € |

EAT® 39ed (Chemical Weathering) :

IceHl Ud ISl qardl & Jd WU H /RS
Hied # gRadd & Bokawd T Yl & 999 d
Ufhar ®I NG eI el ST 8 | NG
JUerT § T B SURART 89 & HRUT g Ufshar aol
BT B | SWT Bfea=ig &= & I8 Ty 7% U BT et
3N B B | I ervery fr=feilRad UeR i grar
T

(i) STeT 3raereq (Water Hydrolysis)— gceHi
B WSl BT TP ST STol b A1 BIdT & dl STl Bl
BTSSIoT 3 WSl & &4 3! & 1T AR




BN P BRI ITID GG deof SIIdT 2 | 97 Ufhar &
STel 3, BIggIo 317 (H) vd eggifede 3] # <

(v) 3gd (Reduction)— @S 3 SifaRiTo
BT heT UTIT HEAdT B | U B IMfRdT B

SITAT 21 39 ufhar @ SR TceM fde glaR e
A 8 | T8 STt & oY) IcerHl Ud @iol uaTell & AT
Ty TR Aifrept @1 fEfor Bra 2 | STl 3qged U

STExT 39 CH UshH o—

KAISi303 + HOH ———>  HAISi;04 + KOH
(@midele) (V) (@it Riede qioan) (TR SRgTERS)

IMATFAIST BedUR G, el Ao B HolRawy
3t Ricdhe gt &1 AfTe a1 & i1 <1fdas faer
BT 2 | T8 Y: A & draxarse &7 FHior el 8—
2HAISi;05 + SHOH ——> ALO;.3H,0 + 6H,SiO;

CIEINS! (RifRie arver)

(i) STerats= (Hydration)— STof IS &7 37ef
G & A1 ST B SAVRIT BT AT S FIRT ST 2 |
FICCHI # U S aTel a1 e @il § St T8l
BIAT & | o1 T & qITaRoT § STet ATST 819 o TdT @ |
I8 fhaT 79 Ucell H Ysh Uaell Bl AT H 37eH B
2| BoUuUR, UTsRIfNH, TRbldied offe wafeeil d I8

STAfShAT AT & B & | SaT8xvme—

2F€203
Tl

+ 3H,0O —» 2Fe,03.3H,0
qrern

CaSO;  + 2H,0 —> CaS042H,0

DfwRE dehe ol e

(iii) faera1 (Solution)— STa1 U& 3r<eT fAaa®
2| 3T PIT—SE—oiaES, HAMEG Td AHED
3 Td AN & HART I gASD! [Ardeh Wl 9¢ STl
| Aifegd, urelRmrw, dfcerem anfe amae oidt § gaas
Sl | YU 81 S © | e gRT ety gy
IEd HH BIAT B TR U ugrel Bl et I A Bl
<l & | SaT8RuTe—

NaCl HOH —> Na', CI, H,0
faer oqur ST EEEE

(iv) 3ifadI®Ror (Oxidation)— = @<l &
1T SRS BT AT, TRITBRIT BT 2 | AR,
HITIST TAT FohIs S Jad WiToll BT STaATHRT T4 Bl

SuRRerfa # 31ferd BT B | SeTevomei—

<«

+

4 FeO
R IS S

+ Oz

RIESINE|

2 Fe,03

JifRIEReT & HRUT ARHT B geeiiaar g
AT o1 3 37ULT WA BT 2 |

10

HROT RIS B HH Il & FoTID HROT ST Dl
o 89 STl ® | SR—
2Fe,03 <——=  4FeO0 +
HRE ITIES B IffITES
(vi) ®1affisxor (Carbonation)— &+ ST
JITFATSS BT ART & TS ST, BIEAFIDHRIT HEA & |
HaT | SIErer yaref & 3fuged | dlad—sle—3Arss
A1 ® S Ol & GANT BRD BIaf-dh 37T s © |
PG 3 U gaol A © | 39 URKAT & BRI
PIEIC Td ITE—dhTEi-c 994 & | SaTavvmef—

(073

CO, + H,O — H, CO;
PrT-SE—sifagS ST et
CaCOs3 + H,CO3 —> Ca(HCO3)2
B 3fFel CIE

Sifa® 3rgers (Biological Weathering)—

Wfa®d T4 IEAfAG eMUer & Iferdr o Wl
Tl Pl fa@fsd HRd & | I8 711 UbR I BIal @ :

() 999 Ud W-aR (Effects of Man and
Animals)— 79 §RT e, 9€d, 99, 74l s &
foy acemt & goi-7of o= <ar ¥ 39 SR 9
IS BIC—BIC Thel # faafved g ol € | 31 UaR
e &k @ig anfe gceHl A fog a1 o & ey

T HHASIR BIHR GC SNl 6 |

g _
Jc, i SE :
!

LY

>
g

o B
=5 -
R
S T
W s ® -
e ' . i o

faa— SR §RT 9ce™l @ ued &I ugei
(ii) Gten’ &1 9HTa (Effect of Plants)— dierf @
TS, O FeeHl H YIY Rl § df S W IE b
HeRI®Y IceM ¢ Sl © | 39 dceHl @l aRRI H
SuRerd STel §RT BT 3Fct &I Hior giar & s
e Iefed 81 e 2 |




ferr—de aﬂ \—xrs"t qceHl & AUAT &I Ui

(iii) Y&u ofarop (Effect of Microbes)—
IfeRen, w™, UfeAarmsfafes enfe @cemi w4
GfTotl | Ao 9T & o7y diye dedi &l of ofd &
ot Tree gdet 81 O 2 | 39S 3rerraT Us—ulelf o
FST—TTAT B BB 3T 3R HrdT—STs—3iaATSS
U&H & 2 forest @il Ud acerl &t faeed &1 Smar
=l

foa—yqe Shargsl gRT 9ceH & ey &1 uael
JULAT B YATAd B aTd BRD
(Factors affecting the Weathering)—

GRS & e DI RITAT: 14 HRS YT
FRAE —

(i) STerargdia dRa& (Climatic Factors)— I8
HRE 3MUTT & YHR U4 T BT J91fad axd & | Tb
SR # Hifcres 3uera 1fde BIa1 & RTde HReT @fel
Pl IThR Y Il %K_‘f@ﬂ SREY qdE Dl &A%l dg SIIdl
2 | T @I AT 98 A TAIG Uer AfdF B ¥ |
3T &1 H AR 31eTy 3Afdre i @ |

1"

(ii) #Hfa® U1 (Physical Properties)— @<
BT 3MHR, BRI, AHTIHROT AT UL BT ywIfad
BRA & | HEF SMBR & WISl BT YT A @i Bl
3T 3MfH BT & | T HoR @iel o fh darcaise
BT WIS 3UeTd A=< A BT & | HolRawy N d
39erg f1 B9 AP D PRI R BT 2 |

(i) Y/ g H¥=ascHe 0T (Chemical
and Structural Properties)— U& @Sl & 319e &l
R IS IMBR, ARG Ud fheam™ o iR iR
BT & | o feheeemT fiR—eR ameRid g 2 |

a1 T (Soil Formation) :

"1 Icafed gaT fIve &7 IgWa (Evolution) & S
T—UUS! & 3TUeTT Hica= H B dlel 3dh YIRS
TP UhHI gRT T BT & |7 el Bl Hifda,
MRS TAT Sifded ATl §RT a1 w9 H gaer &
HaT S (soil genesis) HEaT & | @ceH, R
J—UgEl T B B, AYATSE ) AT §IRT e ol
2, 37 <o W fed Uge uaref a9 d g1 39 o
gerf &1 R (regolith) w&d 2 | Rmfarr &
3 Teer V&l 8 | uRasd el @1 srguRerfa #
Reniferer @ Arers gedl SRl & | gRag wfecdl o9
q U1 §Y Ueril Pl YH [ag uR AR [AaRa eRel
el 2| 39 TR URaed wfdd & gRT IR—4R Ja1
fREior &1 a1 =rercll I8! © | JaT Il U &1 bR
% UhHl RT Bl 8—(1) 3TUerd (weathering) @7 (2)
AIhTSA Bl [db™ (profile development) | $ WebR HaT
fomtor 3 |1 AreRem Bl 8-

1. 91 I<e™l o Fed yared (raw material) 3T fHHTOT,
2. 599 Fedl UGT BT JaT fU0s H [uT=<RoT |

Ugell AR fd@vsd  (disintrigration) I
faesed (decomposition) &I fATIHRY UTaRe B, STafd
qE DI UTERAT  HIAYUT  (Synthesis) AT IEH
(evolution) @1 FFrATOTEHRY TTaRer 2 | aT fFrfor &7 |1
TaRTU AIfdd, TARIS TAqT A BRDT gRT T~
B 2| S AU Wl & HoRdwyd Jal Bl Hifdd
HeT uRafia 81 SRl § 3R JaT Hefa § w9 uxdl
(horizontal layers) &T faerd 81T & | S Ja&T WIHIRA
BB | ST FaT HIhTgel Bl fqHT4 € JaT Il & |




a1 FFHioer) ufsharg (Soil Forming Processes)-

a1 fefor ufsharg <1 yeR @l gl 8—(@1) wrerfie
(@) fafdre ufsramd | 3 UsSwife Ufsharg T &ad 2 |
qaT FFEioT 31 gt ufdameil 3 9a1 | Ry yeR &
AR G © STl 0T Yiharell 9 {2y yeR &I gar
gRZSTEHT (WTHTS) & fabrT BT © |

qaT fraforerT ufshanedi # e Seerai &—

(1) =gfafa e (Humification)— JaT1 H1faH
TeTl Bl W $HD! HU TS IR T iRl qorl
Uil @ I 9T U b ST © | 7 Plai-ie uarell &
fresee T 949 PrEfe yaTeil & HIT & FYad
fshar @1 eYAhHIH PEd & | I8 Uihar a1 ol |
R BYHE URA, O ‘3l WRR Pedl 8, 9911 H FED
BT B | 9 ST U H GeH Sfdl &Y Srfies A
@ RO PG gardl B fewed g g § SR
YA YA T8l BT © | 9 UM 89 IR 9 8IdN
TORAT & AT STH SURT B BT i Bl e
FR I BT FAR! H of Sl 3R A qA T R D

T
LAy

yfspar

e i

(2) feare= (Eluviation)— SUR Ad@l & 3ragdl
BT A WG gRI fraell  |asl d o @1 fhar @
fefTer PEd ¥ | FefTeld &7 1 gt 89 & 2 | S
el BT HefTell AR 41 B8l SIrdl © | 378 STerdry drel
Iyl # faferar (Si0,) Fenfera gar 1 dwRi #
erfera &1 SRl 2 | el ‘o AR I 41 AR H Ui
BNl 2 |

(3) f@gvr (Illuviation)— ®EN® T THTE D
araaal &1 ferel ARl § uga dR S B Bl fHeor
HEd € | FAETOT BT 1ef el g W 2| 3T HWR BT
fReTgoT R Y wEd © | 39 ufehar # @, Al Fe st

12

AR H UHT 8T I 2 |

(a) ursSireli®dRoT (Podzolisation)— 357 UhH H
LA AT IA—M TS HON TR A g8 A1
B AT H 3B ST 81 S & | U8 ST qAT 19 U el &
BIAT & | 59 UshH ¥ UrsoiTel Ireg oIl b wdT W97 T Tea
qreuilar I forar a1 & sHar 3ref g W4 ® | g5
ARYUT ATeH BT FETe 89 W X &R [ISBIRAd 81 S
g 3R Jad 3%l 99 Sl € | I8 YshH 3US aAT 74
TR HEAT R |

(5) g (Laterisation)— 39 U # Fe
AR Al S0 TR H 8d 2 dorr Riferer N & HwRt
H Fell I B SHH 99 dTell Jar STt B 2 |
oIeXTST 3eg T 212 oifed Wy § 3¢ & A el U4
PHOR BT B | T8 o N1 ‘3 IR | HRS ATiTss
(@HeTge) BT ITIBAT B HROT BT R |

I8 e IWT qAT AW YW} H Ug Sl 2 |
S8 ST dI9AE Ud 9N 9uf fARR B 81 987 @
1A # BIED yared Ud Hifered FceHI b 3uerd Ud
et srcafde BT © g uRvmawy Riferer vd
&R ygref fRenferd B f IR # et oIt € @ik
3 R ] ATRATSS Y STerehar 8 S © R
S J131 BT T ATl 3 G 81 ST & |

(6) BT (Calcification) — JaT & HUT
TERT | Hfeeras Praive & Adcld 31qdT JIGegor bl
GfshaT Bl DB HEd & | $94 CaCO, & Faad 4
Dol R BT A BT 7 | o9 e & 9 CO,
TS BIci & A1 9T+ & 1f Ca ¥ fohar & CaCO, g
3

cCO, + H,O —> H,COs3
2H,CO; + Ca"* — Ca(HCO3), + H,
Ca(HCO3)2 + CO, —> CaCO; + H,O + 2CO,
Bfewrm FEMT

39 HaTl BT AT S7fd &k Td HH IuT aret
RI! ¥ 81 8IAT 8 ST81 gereilel W enferd g =i
S HERI H Tl S 2 |

(7) SHHIT (Decalcification)— FaT ARRI
# ¥ CaCO, &1 0T WY | FHRIA B ST St exiavl
FEANT © | I§ WERR A% &3 4 @ B Hefd g,
SR
CaCO; +

H,0 + CO, —> Ca(HCOs), (garefien)



(8) wtavfi@xur (Salinization)— 39 UsH H a1
P HW ARR AT J ARR H ool aqur ey
™Y I AIfSTT B FARTSS Ud Tobe Thiad 8 oid ¢ |
3 ST e TRd & WU H 7T B HUR W& © | I gaT H
SIERER BT SHdl B, STel (T BT SUYa = BIFT q2IT
RS STat H gerTeia oavl ®I AfEHar & HRoT sl
2 | S SR Jqoii 7T a1 & |

(9) dsicd e (Pedoturbation)— HaT & faff=1
AR WRCRI BT AT ¥ 5707 Bl HaT B1 fHior
BT & A1 I8 b usiedes wEard € |l gereit |
fIT=T ART T AHS70T BIT & | I b1 Sigall gIRT
SRi— <H®, oYy, Al Td e g dred S,
JIRAfAT G Tl & Hagdd AT HoeT~l & HIROT H5707 BT
gl

a1 frEfor 31 yaifaa s+ 91 SRS
(Factors Affecting the Soil Formation) :

HaT 0T U Heelvueids Ud faees U 7 |
gD ST AT ASTI eI s8I JaT fFmor
ST 8 | 99T DI UGN, gEvSdr, MRy qem faRor &1
T 0T IR T 3R Ul 2 | FeeHi 3R @Sl &
3Ty & URVIARERY ot yaref &r Ao grar 21 g4

yfeharail & IURT JaT yR=sadT &1 fHHior giar © | 4.
1. STgaia (1900) f3T78 FaT fA=I &1 S=1e ST STl &,
I8 IR FaT FEir & fon Ige yeref Siaary g
SiaAvEd IR o7 | $96 SR ol (1941) RT
39 BRBI ® FaT FHI0T H IR T DI U G §RT
rad o T, i fr=forRad 3—

S=f(cl,b,1,p,t)

el S=9gl, f=®N, cl=3adry, b="Siervsd, r
=RIATR I, p="Ug® UaTe, t=95g

9 YHR T (A1 BT Ui RS g1fad o 2 |
S (1949) = SURIAT HRET BT QI G M H fvam
fopar 5—

(31) Gfsha BRD (Active factors)— AlHT HRDB
ISl UG BRA ; SIl SGeH UR aT (10T T BRI el

2 | i HRST § STotarg TAT Siarsd 1 ¢ |

@) Fifpa ®R® (Passive factors)— I HRE I
HaT A0 SR SegqM & S Td IAD! G B
arelr <ermei 1 ufaffd wed 2 Afra FRe weemd
21 3 Afha FRS! BT 7T AT & o MR UaH
B © | (T PR& e, U uarel vd 99a 2 |

qa1 fFHoT BREH

v

Plants
« Root action of trees
+ Soil algae and bacteria
+ Soil fungi and molds, etc
~.

ﬁﬁb—jw

!
e wh

ﬁa%éwei

Climate
« Temperature
I« Raintall

/0

‘, /
[/

Wind and waer
/ Erosion of rocks

Anmals

* Eathworms

* Pocket gophers
* Moles

* Bull snakes

* Digger wasps
* Ants, elc

a1 frfor sR®I &1 faa grRT yeeiq



1. 5l@dary, (Climate)— STeldry gar Ao &1
AlhT PRP T | STefarg & TS cd 91 Ud ITUHA © |

I TS DI GATAT B © | Ul Bl ST, ISeHl ar
Gfell W Fif3e wU & fhar oal € | 3 sFdl IR &

STl @Y AT STUREH AT I=THIUT QT Bl 8l J41fad
PR B | STHAU GRT efTerT a7 feraor weh 81 &
I WER & BT @ gaIfad w8 | &6 e SuTd
&3 @1 gareil W IURT STdl BT 9T Td arsiIedor
ERT 19 81 STdl & fT9® Belwawy gf=oll BT 3uery o
BT B | gaT ¥ gorreiier ugre Wfid avf & FRor qreR
TE ST U U Uives @l gRYel BRil § WReg =
JTEAT BT T H AP Y HH URT ST & STafh MM
gt 7 Sifad fhamd fSwIfs 89 & Berawyd SiareT
ugref o UfTeTd HIAT ffI B © | 31Ts &3l al Jaraii |

AT UGT TAT BT ST RIS ST~ Rl & ol
37UeT Bl fobar # Were © | 99 & H fasfid gar 4
Py AWR IR S & | 37 a3l B SRl A8 Jcfdd
fRefera gl & donr |dg W Sfarer uered, = arel
gl A AT Jarall o7 JUe HH afed gem |
URIT AT & | e Siia, Siraier garef &7 gees dR—4R
PR & T 3t (AT 81T © | I8 31 Siel bl 3fuer
@St B g w9 9 e 8| ged oial a1 A
SIS T drafAe et & fawes & wafad HRa
2| argHed ¥ ReR @1 T ATggIoM, HaT § Aggigd a1

3Uer UfehaT vd Ul @ gig @ foly STal @1 Suarerd
BT 2 | 37T U & H aut ) 31T gd aruerd # gfg
& HROT FfreT o1 fafor g 2 |

Ha1 fFHior ehH s gIRT STAferes gwTfa i
2| S §RT 9a1 B HIfde, T[S gd Sifde fham
gaIfad Bl € | Ice™i Ud Wiesti & aa & J9R U4
Hea ATIHH gIRT U1 BIT © | Ashd H yd@ 10°C
g B TR A ATHATS BT &R FITHT AT 8l
S & | g&T AgH gfe 9 araerd W o gfg Bl & der
a1 # ol Y AT @) yaifad gl & omddr vd g
BRE D JATIT Y& DI M H 79 AAq a1fie qroehd #
IRy B & a1 o geen # Sfarer ueref @ & &
I 2| PP T S Y YT H AT B HH B
RO bfowrd, FHREH AR WfsTd & PEe,
qIEHIETIC, e Il FTARISS JaT § UHd 8 9 &
U HH 9T dTet &3 H e gareit w1 i g €
s fAmRIa omd wawl @ gereli § vt T g @
BROT YT TG feel SI1eT Bl 81 §9 BRl
Dicera™ efera 81 Sar & vd UAas derr el
H&T HA8 UR SHCCl Bl D DIRVT AFATT JaT311 T {14701
BT 21 F HeN HH IUNTS B & U9 Ul qarel #
BB AT UISTI BT HHI UTs STl & | ITIAE & 3o
81 @ BoRawy BIeid [qeed did BIdT & RoTd® BrRoT
HaT ¥ SfIarer B4 1 Sl & | I Yol H Hraf-ied garef
Y AT 37D T ST 2 |

2.5ld 9vsd (Biosphere)— g fmior # drei vd
SVl @ foar, Sifaws sraRiy wd Jufdre &1 Ayt
WM BT 81 JaT ¥ BIC vd 99 Ul W el @
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