
{edmOr {dÚmnrR>, H$moëhmnya

Xya{ejU H|$Ð

gÌ 3 : nona 3

_¥Xm ^yJmocemñÌ
(Soil Geography)

gÌ 4 : nona 5

gmJaemñÌ
(Oceanography)

~r. E. ^mJ-2

^yJmocemñÌ

(e¡j{UH$ df© 2020-21 nmgyZ)
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K J



© Hw$bg{Md, {edmOr {dÚmnrR>, H$moëhmnya (_hmamîQ´>)
àW_md¥Îmr : 2021
~r. E. (_¥Xm ŷJmocemñÌ/gmJaemñÌ) ^mJ-2 nona 3 d 5
gd© hŠH$ ñdmYrZ. {edmOr {dÚmnrR>mÀ`m nadmZJr{edm` H$moUË`mhr àH$mamZo ZŠH$c H$aVm òUma Zmhr.

àVr : 500

n

àH$meH$ :
S>m°. ìhr. S>r. Zm§XdS>oH$a
Hw$bg{Md,
{edmOr {dÚmnrR>,
H$moëhmnya - 416 004.

n

_wÐH$ :
lr. ~r. nr. nmQ>rc
AYrjH$,
{edmOr {dÚmnrR> _wÐUmb`,
H$moëhmnya - 416 004.

n

ISBN-

H Xÿa{ejU H|$Ð Am{U {edmOr {dÚmnrR> `m~ÔcMr _m{hVr nwT>rc nÎ`mda {_iy eHo$c.
{edmOr {dÚmnrR>, {dÚmZJa, H$moëhmnya-416 004 (^maV)

(ii)



(iii)

Xÿa{ejU H|$Ð, {edmOr {dÚmnrR>, H$moëhmnya

n  gëcmJma g{_Vr      n

àm. (S>m°.) S>r. Q>r. {eH}$
Hw$cJwê$,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) nr. Eg. nmQ>rc
à-Hw$cJwê$,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) E_. E_. gmiw§Io
_mOr Hw$cJwê$,
`ed§Vamd MìhmU _hmamîQ´> _wŠV {dÚmnrR>, Zm{eH$

àm. (S>m°.) Ho$. Eg. a§Jmßnm
_mOr Hw$cJwê$,
åh¡gya {dÚmnrR>, åh¡gya

àm. nr. àH$me
A{V[aŠV g{Md-II

{dÚmnrR> AZwXmZ Am`moJ, Zdr {Xëcr

àm. (S>m°.) gr_m òdco
JrV-JmoqdX, âc°Q> Z§. 2,
1139 gmB©Šg EŠñQ>|eZ,
H$moëhmnya-416001

àm. (S>m°.) Ama. Ho$. H$m_V
I/c A{YîR>mVm, {dkmZ d V§ÌkmZ {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) Eg. Eg. _hmOZ
I/c A{YîR>mVm, dm{UÁ` d ì`dñWmnZ {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àmMm ©̀ (S>m°.) nr. Ama. eodmio
I/c A{YîR>mVm, _mZd{dkmZ {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àmMm`m© (S>m°.) lr_Vr E_. ìhr. JwidUr
I/c A{YîR>mVm, Am§Va-{dÚmemIr` Aä`mg {dÚmemIm
{edmOr {dÚmnrR>, H$moëhmnya

S>m°. ìhr. S>r. Zm§XdS>oH$a
Hw$cg{Md,
{edmOr {dÚmnrR>, H$moëhmnya

lr. Or. Ama. nigo
I/c g§MmcH$, narjm d _yë`_mnZ _§S>i,
{edmOr {dÚmnrR>, H$moëhmnya

lr. ìhr. Q>r. nmQ>rc
{dÎm d coIm A{YH$mar,
{edmOr {dÚmnrR>, H$moëhmnya

S>m°. E. E_. gadXo (gXñ` g{Md)
I/c g§MmcH$, Xya{ejU H|$Ð,
{edmOr {dÚmnrR>, H$moëhmnya



n  Aä`mg_§S>i : ŷJmocemñÌ d ŷJ ©̂emñÌ     n

AÜ`j :::::     àm. (S>m°.) g§̂ mOr km. qeXo
{d^mJà_wI, ŷJmocemñÌ {d^mJ, {edmOr {dÚmnrR>, H$moëhmnya

(iv)

l àm. (S>m°.) Eg. Eg. nÝhmiH$a
^yJmocemñÌ {d^mJ,
{edmOr {dÚmnrR>, H$moëhmnya.

l S>m°. ~r. Eg. OmYd
lr {dO`qgh `mXd H$m°coO noR>dS>Jm§d, {O. H$moëhmnya

l àm. (S>m°.) Eg. ~r. Jm`H$dmS>
{_aO _hm{dÚmc`, {_aO, {O. gm§Jcr

l S>m°. ìhr. Ama. dra
{H$gZ dra _hm{dÚmc`, dmB©, {O. gmVmam

l àmMm ©̀ (S>m°.) E. ~r. nmQ>rc
H$_©dra ̂ mD$amd nmQ>rc _hm{dÚmc`, Bñcm_nya,
Vm. dmidm, {O. gm§Jcr

l S>m°. ~r. EZ. Jmo\$Uo
g§MmcH$, dm`. ~r. MìhmU H$m°ånrQ>oQ>rìh EŠPm{_ZoeZ
g|Q>a, Ûmam gm¡. doUwVmB© MìhmU H$m°coO, H$amS>, {O.
gmVmam

l àm. (S>m°.) E. Eg. OmYd
àmMm`©, lr_Vr XodH$s~mB© _mohZqghOr Mm¡hmU H$m°coO
Am°\$ H$m°_g© A°ÊS> gm`Ýg, {gëìhmgm-396230

l S>m°. Ama. Eg. _mZo-Xoe_wI
N>ÌnVr {edmOr H$m°coO, gmVmam

l S>m°. EZ. Eg. _mgmi
Ama. ~r. _mS>ImocH$a _hm{dÚmc`, M§XJS>,
{O. H$moëhmnya

l S>m°. Q>r. nr. qeXo
_wYmoOr H$m°coO, \$cQ>U, {O. gmVmam

l S>m°. VmË`mgmo E. Hw§$^ma
nr. ìhr. nr. _hm{dÚmc`, H$dR>o_hm§H$mi,
{O. gm§Jcr

l S>m°. EZ. ìhr. Vocmoao
amOm lrnVamd ̂ Jd§Vamd _hm{dÚmc`,
Am¢Y, {O. gmVmam

l àm. (S>m°.) Eg. Oo. Xodao
Eg. EZ. S>r. Q>r dw_oÝg `w{Zìh{g©Q>r, nwUo H°$ång,
nwUo-411038

l S>m°. nr. E. gm`_moVo
{_Ç>>r~mB© H$m°coO, drconmc} (doñQ>), _w§~B©-56.



àñVmdZm

{edmOr {dÚmnrR>mMo VËH$mcrZ Hw$cJwê$ _m. _m{UH$amd gmiw§Io `m§Zr 2007-2008 gmcmnmgyZ
{dÚmnrR>m_Ü ò Xÿa{ejU g§H$ënZm am~dyZ ~{h…ñW {dÚmÏ`mªgmR>r ñd §̀ AÜ``Z gm{hË` CncãY H$ê$Z
XoÊ`mMm AË §̀V ñVwË` CnH«$_ hmVr KoVcm Amho. {Z`{_V àdoe KodyZ _hm{dÚmc`rZ {ejU nyU©
H$aÊ`mMr g§Yr g_mOmVrc gd© KQ>H$m§Zm g_mZnUo CncãY hmoB©cM Ago ZgVo. {ejUmgmR>rÀ`m
nm`m ŷV gmò tMm A^md, Am{W©H$ Am{U gm_m{OH$ AS>Wio AgVmZmhr AZoH$m§_Ü ò CÀM {ejU
KoÊ`mMr XþX©å` BÀN>meŠVr AgVo. Ë`m§À`m BÀN>meŠVrcm \$cÐÿn H$aÊ`mMo H$m_ gÜ`m {edmOr
{dÚmnrR>mMo Xÿa {ejU H|$Ð H$aV Amho.

"_¥Xm ŷJmocemñÌ' `m go{_ñQ>a 3 nona 3 gmR>rÀ`m Aä`mgH«$_mV _¥Xm ŷJmocemñÌmMr AmoiI,

_¥Xm : {Z{_©Vr d JwUY_©, _¥Xm : d{J©H$aU Am{U {dVaU, àmË`{jH$ (\$ŠV VmpÎdH$) `m KQ>H$m§Mm

g_mdoe H$aÊ`mV Amcm Amho. VgoM "gmJaemñÌ' `m gÌ 4 nona 5 gmR>r V`ma Ho$coë`m Aä`mgH«$_mV

gmJaemñÌmMm n[aM`, gmJar` JwUY_© Am{U hmcMmcr, Cn`mo{OV gmJaemñÌ, àmË`{jH$ ŷJmoc `m

KQ>H$m§Mm g_mdoe H$aÊ`mV Amcocm Amho. `m nwñVH$mMr EHy$U 8 KQ>H$m§_Ü ò {d^mJUr H$ê$Z _m§S>Ur

Ho$cr Amho. gd© {dÚmWu d {ejH$m§Zm gXaMo nwñVH$ _mJ©Xe©H$ R>aoc, Agm Amåhmg {dídmg dmQ>Vmo.

gXahÿ nwñVH$mÀ`m {cImZmMo H$m_ {edmOr {dÚmnrR> H$joVrc {d{dY _mÝ`da àmÜ`mnH$m§Zr doioV

nyU© Ho$ë`m~Ôc, g§nmXH$ _§S>i Ë`m§Mo Am^mar Amho. `m nwñVH$mMo àH$meZ H$aÊ`mgmR>r {edmOr

{dÚmnrR> d Xÿa {ejU {d^mJmVrc àemgH$s` A{YH$mar d H$_©Mmè`m§Zr Ho$coë`m ghH$m`m©~Ôc g§nmXH$

_§S>i Ë`m§Mo _ZmnmgyZ Am^ma _mZV Amho.

(v)

n g§nmXH$ n

S>m°. ~r. Eg. OmYd
lr {dO`qgh `mXd H$m°coO noR>dS>Jmd,

Vm. hmVH$U§Jco, {O. H$moëhmnya

S>m°. Ho$. Ama. OmYd
H«$m§Vrqgh ZmZm nmQ>rc _hm{dÚmc`, dmidm,

Vm. dmidm, {O. gm§Jcr.



(vi)

~r. E. ^mJ-2 : ŷJmocemñÌ

Aä`mg KQ>H$m§Mo boIH$
boIH$ KQ>H$ H«$_m§H$

gÌ-3  nona-3 : _¥Xm ̂ yJmocemñÌ

S>m°. ~r. Eg. OmYd 1
lr {dO`qgh `mXd H$m°coO, noR>dS>Jm§d, {O. H$moëhmnya

S>m°. EZ. ìhr. Jm`H$dmS> 2
S>m°. nV§Jamd H$X_ H$m°coO, gm§JcdmS>r, {O. gm§Jcr

S>m°. E_. EZ. nmQ>rc 3
XÿYgmIa _hm{dÚmc`, {~Ðr, Vm. H$mJc, {O. H$moëhmnya

lr. E. ~r. OaJ 4
{ejU_h{f© S>m°. ~mnyOr gmiw§Io _hm{dÚmc`, {_aO, {O. gm§Jcr

gÌ-4 nona-5 : gmJaemñÌ

àm. E. ~r. nmQ>rc 1
AmQ>©g A°ÊS> H$m°_g© H$m°coO AmîQ>m, Vm. dmidm, {O. gm§Jcr

S>m°. Ho$. Ama. OmYd 2
H«$m§Vrqgh ZmZm nmQ>rc _hm{dÚmc`, dmidm, Vm. dmidm, {O. gm§Jcr

àm. (S>m°.) Eg. S>r. qeXo 3
à_wI, ŷJmocemñÌ A{Y{d^mJ, {edmOr {dÚmnrR>, H$moëhmnya

S>m°. ~r. Eg. OmYd 4
lr {dO`qgh `mXd H$m°coO noR>dS>Jm§d, {O. H$moëhmnya

Xÿa{ejU H|$Ð,
{edmOr {dÚmnrR>,
H$moëhmnya

àm. (S>m°.) g§̂ mOr S>r. qeXo
^yJmocemñÌ A{Y{d^mJ,

{edmOr {dÚmnrR>, H$moëhmnya

S>m°. nr. S>r. ^mH$ao,
H¥$îUm _hm{dÚmc`, aoR>ao ~wÐþH$,

nmoñQ> {edZJa, Vm. H$amS>, {O. gmVmam

n g§nmXH$ n

S>m°. ~r. Eg. OmYd
lr {dO`qgh `mXd H$m°coO noR>dS>Jmd,

Vm. hmVH$U§Jco, {O. H$moëhmnya

S>m°. Ho$. Ama. OmYd
H«$m§Vrqgh ZmZm nmQ>rc _hm{dÚmc`, dmidm,

Vm. dmidm, {O. gm§Jcr.



AZwH«$_{UH$m

gÌ 3 : nona 3
_¥Xm ^yJmocemñÌ

1. _¥Xm ŷJmocemñÌmMr AmoiI 1

2. _¥Xm : {Z{_©Vr d JwUY_© 19

3. _¥Xm : d{J©H$aU Am{U {dVaU 49

4. àmË`{jH$ (\$ŠV VmpÎdH$) 75

gÌ 4 : nona 5
gmJaemñÌ

1. gmJaemñÌmMm n[aM` 91

2. gmJar` JwUY_© Am{U hmcMmcr 103

3. Cn`mo{OV gmJaemñÌ 131

4. àmË`{jH$ ŷJmoc 149

KQ>H$ H«$_m§H$KQ>H$ H«$_m§H$KQ>H$ H«$_m§H$KQ>H$ H«$_m§H$KQ>H$ H«$_m§H$ KQ>H$mMo erf©H$ nmZ H«$_m§H$

(vii)



(viii)

n {dÚmÏ`mªZm gyMZm

àË òH$ KQ>H$mMr gwédmV C{ÔîQ>m§Zr hmoB©c. C{ÔîQ>o {XemXe©H$ Am{U nwT>rc

~m~r ñnîQ> H$aUmar AgVrc.

1. KQ>H$m_Ü ò H$m` {Xcoco Amho.

2. {dÚmÏ`mªH$Sy>Z H$m` Ano{jV Amho.

3. {d{eîQ> KQ>H$mdarc H$m ©̀ nyU© Ho$ë`mZ§Va {dÚmÏ`mªZm H$m` _mhrV hmoÊ`mMr

Anojm Amho.

ñd §̀ _yë`_mnZmgmR>r àíZ {Xcoco AgyZ Ë`m§Mr Ano[jV CÎmaohr XoÊ`mV

Amcocr AmhoV. Ë`m_wio KQ>H$mMm Aä`mg `mo½` {XeoZo hmoB©c. Vw_Mr CÎmao

{chÿZ Pmë`mZ§VaM ñd §̀ AÜ``Z gm{hË`m_Ü ò {Xcocr CÎmao nmhm. hr Vw_Mr

CÎmao (qH$dm ñdmÜ`m`) Am_À`mH$S>o _yë`_mnZmgmR>r nmR>dm`Mr ZmhrV. Vwåhr

`mo½` {XeoZo Aä`mg H$amdm, ̀ mgmR>r hr CÎmao "Aä`mg gmYZ' (Study Tool)

åhUyZ Cn ẁŠV R>aVrc.

{à` {dÚmWu,

ho ñd §̀AÜ``Z gm{hË` `m nonagmR>r EH$ nyaH$ Aä`mggm{hË` åhUyZ

Amho. Ago gy{MV H$aÊ`mV `oVo H$s, {dÚmÏ`mªZr 2019-20 nmgyZ V`ma

Ho$cocm ZdrZ Aä`mgH«$_ nmhÿZ Ë`mà_mUo `m nonaÀ`m gImoc Aä`mgmgmR>r

g§X ©̂nwñVHo$ d BVa gm{hË`mMm Aä`mg H$amdm.
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gÌ-3 : KQ>H$-1

_¥Xm ^yJmocemñÌmMr AmoiI

AZwH«$_{UH$m

1.0 C{ÔîQ>ço

1.1 àñVmdZm

1.2 {df` {ddoMZ

1.2.1 _¥Xm ŷJmobemñÌmMr ì`m»`m, ñdê$n d ì`már

1.2.2 _¥Xm ŷJmobemñÌmMm B{Vhmg d _¥XmemñÌ

1.2.3 _¥Xm ŷJmobemñÌmMo _hËd

1.3 gmam§e

1.4 nm[a^m{fH$ eãX

1.5 ñd §̀-AÜ``ZmgmR>r àíZ

1.6 ñd §̀-AÜ``Z àíZm§Mr CËVao

1.7 gamdmgmR>r ñdmÜ`m`

1.8 joÌr` H$m ©̀

1.0 C{ÔîQ>ço

1. _¥Xm ämyJmobemñÌmMr ì`m»`m, ñdê$n d ì`mßVr g_OyZ KoUo.

2. _¥Xm ämyJmobemñÌmMm B{Vhmgm ~amo~a _¥XmemñÌmMo AmH$bZ H$ê$Z KoUo.

3. _¥Xm ŷJmocemñÌmMo _hËd g_OyZ KoUo.

1.1 àñVmdZm

ämyJmobemñÌmÀ`m AÜ`m`ZmMr gwadmV Iè`m AWm©Zo B.g. nyd© {Vgè`m eVH$mV Ba°Q>moñWo{Zg
nmgyZ Pmë`mMo ñnîQ>nUo AmT>iyZ òVo. VXnmgyZ AmO AIoa `m {df`mMm Am`m_ dmT>VM Agë`mMo
{XgyZ òVo. H$mimÀ`m AmoKmV {df` {dñVma hmoV OmD$Z gImob Aä`mgmÀ`m X¥îQ>rZo ämyJmobemñÌm§VJ©V
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AZoH$ emIm {Z_m©U Pmë`m. àmH¥${VH$ ämyJmobemñÌmMr _¥Xm ämyJmobemñÌ hr EH$ CnemIm Amho.
n¥ÏdrÀ`m n¥îQ>^mJmdarb {d{dY àXoemVrb _¥XoMm Aä`mg J«rH$ ämyAä`mgH$mnmgyZ hmoV Agë`mMo

{XgyZ òVo. AmJXr gwadmVrÀ`m H$mimV _¥XoMm Aä`mg dU©Z d àmXo{eH$ nÜXVrVyZ hmoV hmoVm. na§Vy
19 ì`m eVH$mV `m kmZemIoÀ`m Aä`mgmMo nma§nm[aH$ ñdê$n ~X²byZ d¡km{ZH$ A{Yð>mZ àmá H$ê$Z
XoÊ`mMo H$m_ a{e`Z ämyd¡km{ZH$ ìhr. ìhr. S>moH$Mm°ìh `m§Zr Ho$bo.

`mM eVH$mÀ`m CËVaYm©V OJmMr bmoH$g§»`m àM§S> doJmZo dmT>V Jobr `mMo n[aUm_ ñdê$n
nmhVm AÝZYmÝ`mÀ`m _mJUrV dmT> hmoD$Z, H¥$fr CËnmXZo dmT>dÊ`mgmR>r à`ËZ Pmbo. H¥$fr CËnmXZo
dmT>dV AgVmZm {nH$m§Mm _yi AmYma åhUyZ _¥XoMm Aä`mg H$aUo H«$_àmá ~Zbo. `mVwZM AYw{ZH$
_¥Xm ämyJmobemñÌmMm {dH$mg hmoV Jobm. `m emñÌmÀ`m AÜ`m`ZmVrb EH$ _hËdmMm Q>ßnm åhUyZ ìhr.
ìhr. S>moH$Mm°ìh `m§Zr KmbyZ {Xbobr _¥Xm ämyJmobemñÌmMr VËdo hmò .

_yi IS>H$mdaVr {dXmaU à{H«$`m hmoD$Z n¥ÏdrÀ`m n¥îQ>^mJmdaVr gdm©V daÀ`m ~marH$ H$Um§À`m
g_wƒ`mVyZ {Z_m©U Pmboë`m _¥Xÿ AWdm H$R>rU nXmWm©g _¥Xm Ago åhUVmV. {d{dY àH$maÀ`m _¥Xm
d _¥Xm {Z{_©Vr daVr à^md$Q>mH$Umao KQ>H$ qH$dm _¥Xm {Z{_©Vrg nyaH$ AgUmao KQ>H$ g§emoYZmÛmao

S>moH$Mm°ìh `m§Zr àW_V: _m§S>bo. _¥Xm{Z{_©VrMr à{H«$`m ñnîQ> H$aÊ`mgmR>r _¥XmN>oXmMo V§Ì {dH$grV H$ê$Z
_¥Xm {Z{_©VrÀ`m A§JmMm EH$ÌrV Aä`mgmg I-`m AWm©Zo EH$ doJirM {Xem XoÊ`mMm à`ËZ `m§Zr
Ho$bm. ämyn¥îQ>, dZñnVr d BVa KQ>H$m§daVr AmYmarV _¥Xm{Z{_©VrMr à{H«$`m MmbV AgyZ Aem
AmH$So>dmarÀ`m gmh`mZo OwÝ`m _¥Xm ZH$mem V§ÌmÀ`mEodOr ZdrZ _¥Xm ZH$mem _m§S>UrMo V§Ì OJmÀ`m
g_moa AmUÊ`mMo H$m ©̀ `m {dMamd§VmMo Ho$bo. `m{edm` _¥Xm g_moƒVm aofm§Mm dmna H$ê$Z _¥Xm
{dVaUmÀ`m _`m©Xm AmYmoaoIrV H$aÊ`mgmR>rMr nÜXV àMbrV Ho$br.

CnamoŠV ~m~tMm EH$ÌrV n[aUm_ nhmVm OJmÀ`m {d{dY XoemV _¥Xm Aä`mMm àMma d àgma
hmoD$Z _¥Xm Aä`mgmMo joÌ {dñVmarV Pmbo. _¥Xm ämyJmobemñÌ hr _hËdmMr kmZ emIm åhUyZ AZoH$
{dÚmnrR> ñVam§~amo~aM _hm{dÚmb`m§_Ü ò AÜ`mnZ d AÜ`m`Z hmoD$ bmJbo Amho.

q _¥Xm ämyJmobemñÌ

_¥Xm d _¥Xm ämyJmobemñÌ `m Xm|Ýhr ~m~r {^ÝZ AmhoV. _¥Xm ämyJmobemñÌmMm AW© g_OyZ.¿`md`mMm
Pmë`mg àW_V: _¥XoMr AmoiI H$ê$Z KoUo H«$_àmá R>aVo. _¥Xm ämyn¥îQ>mMm ~mø ñVa {ZX}erV H$aVmo.

` ì`m»`m :-

1. "IS>H$mÀ`m {dXmaU à{H«$ òVyZ {Z_m©U Pmboë`m _yi IS>H$mMm Mwam qH$dm ämw½`m nmgyZ
~Zboë`m ~mø nXmWm©§À`m Wamg _¥Xm Ago åhUVmV.'
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2. "_yi nXmWm©nmgyZ {dbJ Pmboë`m gwú_ H$Um§nmgyZ Vo dmiy gX¥í` H$Um§n ©̀§VÀ`m ämyn¥îQ>mdarb
O¡{dH$ Ðì`m§Zr ẁŠV ñVamg _¥Xm qH$dm O_rZ Ago åhUVmV.'

3. Ho$. E. I{V~ : "ämyn¥îQ>mdarb daÀ`m gyú_ _mVrÀ`m nmVi Wambm _¥Xm qH$dm O_rZ
åhUVmV.'

4. a°__Z : "IS>H$mMo ~marH$ H$UmV ê$nm§Va d amgm`{ZH$ ~Xb hmoD$ V`ma Pmbobm, dZñnVr
d àmUr `m§Mo Adeof Agbobm Wa åhUOo _¥Xm hmò .'

_¥Xm ämyJmobemñÌ hr àmH¥${VH$ ämyJmobemñÌmMr EH$ à_wI emIm AgyZ `m kmZemIoV _¥XoÀ`m
^m¡Jmo{bH$ àmXo{eH$aUmÀ`m CX²XoemZo n¥ÏdrÀ`m n¥îQ>^mJmdarb _¥XoMo aMZmË_H$ {dVaU Aä`mgbo OmVo.
_¥Xm {Z{_©VrMo KQ>H$, _¥Xm {Z{_©VrMr à{H«$`m, JwUY_©, dJr©H$aU, {dVaU, _¥Xm -hmg, H$maUo, n[aUm_,

_¥Xm g§YmaU, _¥Xm ì`dñWmnZ d Ë`m§À`m nÜXVtMm Aä`mg _¥Xm ämyJmobemñÌmV gImobnUo Ho$bm OmVmo.
_¥Xm ämyJmobemñÌmÀ`m Aä`mgmMo ho à_wI KQ>H$ AgboVar _¥Xm ämyJmobmMm AW© gm§JÊ`mÀ`m hoVyZo nwT>rb
H$mhr ì`m»`m XoVm òVrb.

1. _¥XoÀ`m AZwf§JmZo {VÀ`m {d{dY AJm§Mo Aä`mg H$aUmao emñÌ åhUOo _¥Xm ämyJmobemñÌ
hmò .

2. _¥Xm {Z{_©Vr, {VÀ`m {Z{_©VrMr à{H«$`m, _¥Xoda n[aUm_ H$aUmao KQ>H$, _¥Xm àH$ma d Ë`m§Mo

{dVaU, Ë`m§Mo JwUY_© d _hËd, _¥XoMr Yyn, Ë`mMr H$maUo d Cnm`, _¥Xm g§dY©Z
BË`mXtMm Aä`mg Á`m emñÌmV hmoVmo Ë`mg _¥Xm ämyJmobemñÌ Ago åhUVmV (I{V~,
2014).

3. ämyJmobemñÌr` {Z`_m§Zm A{YZ amhÿZ _¥Xm {Z{_©Vr, {VMo àH$ma d A{^joÌr` {dVaUmgh
_¥XoÀ`m d¡{eîQ>çmm§Mm Aä`mg H$aUm-`m emñÌmg _¥Xm ämyJmobemñÌ Ago åhUVmV.

4. Á`m kmZemIo_Ü ò d¡km{ZH$ X¥pîQ>H$moZmVyZ {^ÝZ ämyX¥î`mdarb _¥XoMo àH$mamgh {dVaUmMo
{díbofU d dU©Z Ho$bo OmVo Ë`m emñÌmg _¥Xm ämyJmobemñÌ åhUVmV.

1.2 {df` {ddoMZ

1.2.1 _¥Xm ämyJmobemñÌmMo ñdê$n

Aä`mg H$aÊ`mÀ`m nÜXVrdê$Z Ë`m {df`mg Ë`mMo ñdê$n àmá hmoV AgVo. ämyJmobemñÌ hm
àmMrZ Aä`mg {df` Agë`mZo H$mimÀ`m AmoKmV `m {df`mÀ`m Aä`mg nÜXVrV hr ~Xb KSy>Z
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Amë`mMo àH$fm©Zo AmT>iyZ òVo. AWm©VM _¥Xm ämyJmobemñÌ hr ämyJmobmMr A{bH$S>rb H$mimVrb Iè`m
AWm©Zo CX`mg Ambobr kmZemIm Agbr Var ämyJmobemñÌmMo ñdê$n `m hr emIobm ~hþXm bmJy nS>Vo

H$maU _¥XoMm Aä`mg AZoH$ {dMmad§VmZr Ho$bm Agë`mMo nwamdo Ë`m§À`m J«§W {bImZmVyZ AmT>iyZ
òVmV. Ago J¥hrV Yê$Z Ë`mdoiMr Aä`mg nÜXVr d AmOMr Aä`mg nÜXVrMm EH$ÌrV {dMma H$aVm

Imbrb à_mUo _¥Xm ämyJmobemñÌmMo ñdê$n ñnîQ> H$aVm òB©b.

A) dU©ZmË_H$ ñdê$n

n¥Ïdr VWm n¥ÏdrÀ`m n¥îR>^mJmMo dU©Z H$aUmao emñÌ åhUyZ ämyJmobemñÌmg AJXr gwadmVrÀ`m
H$mimV AmoiIbo OmV Ago. J«rH$, amo_Z, Aao~r`Z, ^maVr`, MrZr, ẁamonr`Z BË`mXr ämy

Aä`mgH$m§Zr {d{dY Xoem§Mo Xm¡ao nyU© H$ê$Z Ë`m Ë`m àXoemVrb ^m¡Jmo{bH$ KQ>H$m§Mo Ho$bobo {ZarjU d
KoVbobm AZŵ d `m AmYmao `m§Mr dU©Zo g_H$mbrZ {dMmad§VmÀ`m {bImUmV AmT>iyZ òVmV. `mM
{dMmad§Vm§H$Sy>Z H$aÊ`mV Amboë`m Xm¡è`mXaå`mZ _¥XoMmhr Aä`mg H$aÊ`mV Ambm. na§Vy _¥Xog§X^m©V
Agboë`m `m Zm|Xr dU©ZmÀ`m ñdê$nmV àm_w»`mZo AmT>iyZ òVmV. ^m¡Jmo{bH$ KQ>H$m§À`m Aä`mgmgmR>r
dU©ZmË_H$ Aä`mg nÜXVr Ë`m H$mimV àMbrV Agë`mMo ñnîQ>nUo OmUdyZ òVo. AWm©VM _¥XoMm
H$aÊ`mV Ambobm Aä`mg Aem Aä`mg nÜXVr nmgyZ doJim R>ê$ eH$V Zgë`mZo _¥Xm ämyJmobemñÌmMo

àW_ ñdê$n ho dU©ZmË_H$ AgoM hmoV.

~) àmXo{eH$ ñdê$n

{d{dY XoemVrb ämy Aä`mgH$m§_m\©$V {^ÝZ {^ÝZ àXoemVrb _¥XoMm Aä`mg H$aÊ`mV Ambm na§Vy
`m Aä`mgmVrb _¥Xo g§X^m©V H$aÊ`mV Ambobr dU©Zo {^ÝZ àXoe AgyZhr gmaIrM Agbobr AmT>iyZ
Ambr. åhUZy _¥XoMm Aä`mg àXoe{Zhm` ìhmdm d Vmo {~ZMyH$ Agob Agm EH$ {dMma àdmh nwT>o
Ambm d hmM {dMma àdmh àMbrV Pmbm. OJmMr {d^mJUr bhmZ bhmZ àXoemV H$ê$Z VoWrb _¥Xm
Aä`mgbr OmD$ bmJbr. àXoe {Zhm` H$aÊ`mV Amboë`m _¥XoÀ`m Aä`mgm_wio Jw§VmJw§V H$_r hmoD$Z

Am{YH$ gwñnîQ>Vm òÊ`mg _XV Pmbr. {dñV¥V {d^mJmMo bhmZ bhmZ àXoemV {d^mJUr H$ê$Z VoWrb
_¥Xm§Mm Aä`mg H$aÊ`mMr nÜXV åhUOo àmXo{eH$ nÜXV hmò . àXoe {Zhm` _¥XoMo dU©Z `m Aä`mg
nÜXVrMo d¡{eîQ>` R>aVo.

H$) dñVw{ZîQ> ñdê$n

àmXo{eH$ Aä`mg nÜXVr_Ü ò ämy Aä`mgH$ {d{eîQ> àXoe {ZdSy>Z VoWrb ^m¡Jmo{bH$ KQ>H$m§Mm
Aä`mg H$arV Ago. AWm©VM Aem Aä`mg nÜXVr_Ü ò gd©M ^m¡Jmo{bH$ KQ>H$ {dMamYrZ Agm`Mo.

Ë`m_wio gd©M KQ>H$m§Mm gImob Aä`mg H$aUo AS>MUrMo R>am`Mo. àmXo{eH$ ñdê$nmVrb hm Xmof Xþa
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H$aÊ`mÀ`m X¥îQ>rZo ämy Aä`mgH$m§Zr àXoemMr {ZdS> H$ê$Z {d{dY ^m¡Jmo{bH$ KQ>H$m§n¡H$s EH$mMrM {ZdS>
H$ê$Z Vmo KQ>H$ gImob nÜXVrZo Aä`mg H$aÊ`mMr arV àMbrV Ho$br. `mMm n[aUm_ nhmVm

{ZdS>boë`m EH$_od KQ>H$mÀ`m _yimn ©̀§V nmohMyZ, H$m? Hw$R>o? d H$go? Aem àíZm§Mr CËVao emYoÊ`mV
òD$ bmJbr. _¥Xm ämyJmobmVhr `m Aä`mg nÜXVrMm dmna hmoD$ bmJë`mZo `m {df`mg dñVw{ZîQ> ñdê$n

àmá Pmbo.

S>) H$m`©H$maU^md ñdê$n

_¥Xm ämyJmobemñÌmV _¥Xm {Z{_©VrMo KQ>H$, _¥Xm {Z{_©VrMr à{H«$`m, _¥XoMo JwUY_©, _¥Xm dJr©H$aU,
_¥Xm {dVaU, _¥Xm -hmg, H$maUo, n[aUm_, _¥Xm g§YmaU, _¥Xm ì`dñWmnZ d Ë`m§À`m nÜXVtMm Aä`mg

Ho$bm OmVmo. H$m ©̀H$maU^md AÜ``Z nÜXVrV XmoZ qH$dm XmoZ nojm OmñV KQ>H$mVrb g§~§Y Ë`m§À`mVrb
A§Va{H«$`m, Xmohm|Mo EH$_oH$m§da hmoUmao n[aUm_ BË`mXr gma»`m ~m~tZm {dfoe _hËd {Xbo OmVo qH$^dZm
Aem VËdmbm _ybmYma _mÝmyZ _¥XoMm Aä`mg Ho$bm OmVmo. CXm. _¥Xm d {nH$m§Mo CËnmXZ, _¥Xm d {nH$m§Mo
{dVaU qH$dm {nH$ àH$ma. _¥Xm Aä`mgm_Ü ò Aem ñdê$nmMm Adb§~ Ho$ë`m_wio _¥Xo g§~§Yr gImob
d Zo_H$s {d^mJdma _m{hVr àmá hmoD$ bmJbr. `m {edm` _¥XoMr {d{dY A§Jo OmUyZ KoÊ`mg _XV
hmoD$Z _¥Xm ämyJmobemñÌmMr H$jm ê$§XmdyZ doJioM _hËd {Z_m©U PmboMo {XgyZ òVo.

B) gm§p»`H$s ñdê$n

ämyJmobemñÌr` {Z`_m§Zm A{YZ amhÿZ _¥XoMo H$m ©̀H$maU^md Aä`mgÊ`mÀ`m nÜXVrZo _¥Xm
ämyJmobmg doJioM _hËd àmá Pmbo. H$m ©̀H$maU^md ñdê$nm~amo~a _¥XoÀ`m {^ÝZ {^ÝZ A§Jm§Mm Aä`mg
H$arV AgVmZm Ë`m A§Jm§Mo _moO_mn H$aÊ`mMr Z{dZ nÜXV ê$T> hmoD$Z _¥Xm ämyJmobemñÌmg gm§p»`H$s
ñdê$n àmá Pmbo. _¥Xo g§~§YrÀ`m dU©Z, {díbofU d H$m ©̀H$maU^md Aä`mgmVyZ AMyH$ A§XmO qH$dm
{ZîH$fm© n ©̀§V nmohMÊ`mgmR>r _¥Xm ämyJmobmMo gm§p»`H$s ñdê$n _hËdnyU© ämy{_H$m {Z^mdVo. _¥Xm
ämyJmobemñÌmV _¥Xm KQ>H$m§À`m _moO_mnmVyZ {d{dY àH$maMr AmH$So>dmar CnbãY hmoD$Z Ë`m daVr

gm§p»`H$s à{H«$`m§Mo V§Ìhr AdJV Pmë`mZo _¥Xm ämyJmobmMm nm`m _O~yV hmoÊ`mg _XV PmbrM, {edm`
{dídmgAh©Vm {Z_m©U Pmbr.

B©) d¡km{ZH$ ñdê$n

d¡km{ZH$ Aä`mg nÜXVr_Ü ò àíZmMr {ZdS>, J¥{hVo, CÔoe, VÏ` g§H$bZ, _m{hVrMo dJr©H$aU,
VÏ` {díbofU d {ZîH$f© H$mT>bo OmVmV. _¥Xm Aä`mgm_Ü ò ho gd© g§emoYZmMo emñÌr` A{Yð>mU
Agbobo KQ>H$ Cn`moJmV AmUbo OmVmV. _¥Xm ämyJmobmV A{bH$S>rb H$mhr XeH$mV `mM Aä`mg

nÜXVrMm dmna AmJXr OgmÀ`m Vgm Ho$bm OmV Agë`mZo `m {df`mMo gÚ:ñdê$n d¡km{ZH$ Agë`mMo
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{XgyZ òVo. _¥XoÀ`m {d{dY KQ>H$m§Mm VÏ` AmYmarV Aä`mg H$ê$Z Vmo d¡km{ZH$X¥îQ>çm à_mUrV Ho$bm
OmVmo. VgoM Ë`m AmYmarV ZdZdrZ {gÜXm§V d g§H$ënZm _m§S>ë`m OmVmV. `mbmM _¥Xm ämyJmobemñÌmMo

d¡km{ZH$ ñdê$n åhUyZ AmoiIbo OmVo.

n) J{Verb ñdê$n

_¥Xm J{Verb Agë`mMo AZoH$ Aä`mgmVyZ {gÜX Pmbobo Amho. _¥XoMr {Z{_©Vr, _¥Xm {Z{_©Vr
à{H«$`m, _¥XoMo àmH¥${VH$ d amgm`{ZH$ JwUY_©, _¥Xm èhmg BË`mXr ~m~tdê$Z _¥XoMr J{VerbVm ñnîQ>
hmoVo. _¥XoÀ`m _yi pñWVrV AWm©VM _¥XoMr OmS>r, Z¡g{J©H$ d O¡{dH$ à{H«$`m, JwUY_© BË`mXrV hmoUmao
~Xb {dMmamV KoD$Z Ë`m AZwf§JmZo _¥XoMm Aä`mg H$aÊ`mMr nÜXV A{bH$S>rb H$m§hr H$mimV

A§JrH$mabr Amho. hoM _¥Xm ämyJmobemñÌmMo J{Verb ñdê$n hmò .

1.2.2 _¥Xm ämyJmobemñÌmMr ì`már

ämyJmob {df`mV§J©V _¥XoMm Aä`mg AJXr 19ì`m eVH$mÀ`m CÎmam©YmnmgyZ Iè`m AWm©Zo hmoV
Agë`mZo `m kmZemIoMr ì`már AJXrM _`m©XrV hmoVr. na§Vy a{e`Z Aä`mgH$ S>moH$M°ìh `m§Zr _¥XoÀ`m
Aä`mgmg doJirM C§Mr àmá H$ê$Z {Xë`mZo _¥Xm ämyJmobemñÌ ämyJmobemñÌmMr EH$ ñdV§Ì emIm åhUwZ
CX`mg Ambr. OJ^amVrb AZoH$ Aä`mgH$mZr _¥XoMm gImob Aä`mg H$ê$Z _¥Xm ämyJmobemñÌmMr
{jVrOo ê$§XmdÊ`mg _XV Ho$br Am{U `mVyZM `m {df`mMr ì`már gbJ nUo dmT>V Agë`mMo ñnîQ>
nUo AmT>iyZ òVo.

_¥Xm, nmUr d hdm hr _wbämyV gmYZg§nÎmr AgyZ _mZd, dZñnVr d àmUr `m§À`m {d{dY JaOm
`mgma»`m gmYZm§_m\©$V nyU© Ho$ë`m OmVmV. _¥Xm hr Aer gmYZ g§nËVr Amho H$s {OÀ`m ApñVËdmZo

BVam§Mo ApñVËd R>aV AgVo. n¥Ïdrdarb _mZd, dZñnVr d àmUr `m§Mo A{Ydmg VgoM Ë`m§Mo ImÚmÝZ
`mM O{_ZrVyZ {Z_m©U hmoV AgVo. _mZd Amnë`m ~wÜXr d H$m¡eë`mÀ`m OmoamdaVr _¥XoMm dmna AZoH$
A§JmZr H$ê$Z KoV Amho. `mMm Aä`mg _¥Xm ämyJmobmV hmoV Agë`mZo `m {df`mMr ì`mßVr {Xdgo§{Xdg
dmT>VM Amho.

(i) _¥Xm ämyJmobemñÌ d bmoH$OrdZ

gmYmaUnUo OJmMr bmoH$g§»`m 1950 Z§Va àM§S> doJmZo dmT>V Amho. dmT>Ë`m bmoH$g§» òÀ`m

dmT>Ë`m AÝZYmÝ`mÀ`m JaOm VgoM _¥Xm {ZJS>rV g§gmYZmÀ`m JaOm nU© H$aÊ`m `moJo _`m©VrV
O{_ZrMm n`m©á dmna Anarhm ©̀ ~ZVmo. H¥$fr CËnmXZo dmT>dÊ`m gmR>r _¥XoÀ`m Aä`mgMr JaO {Z_m©U
hmoD$Z _¥Xm Aä`mg g§emoYZmìXmao {dñVmaZo Ho$bm OmD$ bmJbm. n[aUm_V: `m {df`mMo joÌ _moR>o Pmbo.
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AbrH$So> Va _¥Xm ämyJmobmMo AÜ``Z gd© ñVam§da hmoD$ bmJë`mZo `m {df`mMr ì`már A{Ve` {demb
Pmbr AgyZ `mMo joÌ IynM {dñVmabo Amho.

(ii) ämyJmobemñÌ d CÚmoJY§Xo

OJmÀ`m AW©ì`dñWoMm B{Vhmg nhmVm ~hþVm§e XoemÀ`m AW©ì`dñWoMm H$Um Ë`m XoemVrb
H¥$frM Agë`m§Mo AmT>iyZ òVo. ^maVmgma»`m XoemZo eoVrìXmao Am{W©H$ àJVr gmYV Am¡Úmo{JH$
joÌmVhr {VVH$sM àJVr KS>dyZ AmZbr Amho. ^maVmVrb ~hþVoH$ CÚmoJY§Xo H¥$frAYmarV AmhoV. CXm.
gmIa CÚmoJ, H$mnS> CÚmoJ, VmJ CÚmoJ BË`mXr. Amnë`m XoemVrb Aem CÚmoJm§_m\©$V Am¡Úmo{JH$
àJVr gmYbr AgyZ BVa H$m§hr CÚmoJm§Mr C^maUr H¥$fr _mbmda AmYmarV CÚmoJm§daM Pmbobr Amho.

`mgma»`m ~m~tMm {dMma H$aVm AZoH$ àH$maÀ`m CÚmoJY§X`m§Mm AmYma H¥$fr AgyZ H¥$frMo ApñVËd
_¥Xoda Adb§~yZ Amho. Ë`m _wio CÚmoJm§Zm nwadÊ`mV òUmè`m H$ƒm _mb _moR>`m à_mUmV CËnmXrV
H$aÊ`mÀ`m hoVwZo _¥XoMm Aä`mg doJdoJi`m X¥îQ>rZo H$aÊ`mV òD$ bmJbm Amho. qH$~hþZm Aem CÚmoJm§Mo
ApñVËd _¥XoVM XS>bobo Agë`mMo ñnîQ> hmoVo.

(iii) _¥Xm ämyJmobemñÌ d eharH$aU

OJ^amV eharH$aU _moR>`m XamZo hmoV Amho. dmT>Ë`m ehamÀ`m {dñVmarV OmJm, añVo,
gmd©O{ZH$ B_maVr, H«$sS>m§JUo, {Zdmgr joÌ BË`mXr H$maUmgmR>r ämy_rCn`moOZmV gmVË`mZo dmT> hmoV

Amho. eha {Z`moOZmÀ`m AmZwf§JmZo OmJoMr _mJUr JaOoMr ~Zbobr Amho. OmJoMr _mJUr nyU© H$aUo
gmR>r eham g^modVmbÀ`m eoVr joÌmdaVr A{VH«$_U hmoD$ bmJbo Amho. H¥$fr`mo½` O_rZ AH¥$fH$ ~ZV
Agë`mZo _¥Xm Aä`mgmìXmao ehar {dñVmamÀ`m AZwf§JmZo {Z_m©U Pmboë`m H$m§hr g_ñ`m gmoS>dÊ`m`moJo
_XV hmoV Amho. _¥XoÀ`m Aä`mgmìXmao T>mo~i_mZmZo VoWrb ämyJ^r©̀  aMZm g_OyZ òÊ`mg _XV hmoVo
H$s Á`mMm \$m`Xm ~m§YH$m_m§ZgmR>r hmoVmo.

(iv) _¥Xm ämyJmobemñÌ d gmYZg§nËVr

_¥Xm hr nm`mämyV gmYZg§nËVr AgyZ {d{dY g{Odm§Mo ApñVËd _¥Xo daVr AmYmabobo Amho.
_mZd d àmUr `m§À`m {^ÝZ-{^ÝZ àH$maÀ`m JaOm àË`j d AàË`jnUo _¥Xo_m\©$V nyU© Ho$ë`m OmVmV.
dmT>Ë`m _mZdr bmoH$g§» ò_wio _¥Xo daVr àM§S> VmU nS>V AgyZ _¥Xm gmYZg§nËVrÀ`m èhmgmg
Am{bH$S>rb H$mimV _moR>`m à_mUmV gwadmV Pmbr Amho. _¥Xm g§YmaUmìXmao {Ma§VZ {dH$mg
gmYÊ`mgmR>r _¥XoMm Aä`mg doJdoJi`m X¥pîQ>H$moZmVyZ Ho$bm OmD$bmJbm Amho. _¥Xm èhmgmMr H$maUo,

Ë`mMm n[aUm_, Ë`mdarb Cnm``moOZm d _¥Xm ì`dñWmnZmgma»`m AZoH$ ~mOy _¥Xm Aä`mgmÀ`m
_mÜ`_mVyZ OJm g_moa Amë`m AgyZ H$mimMr JaO ~Zë`m AmhoV.
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(v) _¥Xm ämyJmobemñÌ d n`m©daU

n¥ÏdrÀ`m n¥îR>^mJmdarb AZoH$ n[apñWVr¨Mm nm`m O_rZ Amho. _mZdmMm n`m©daUmVrb

A{VaoH$s hñVjonm _wio Amnbo n`m©daU YmoŠ`mV Ambo Amho, {edm` doJdoJi`m n[ag§ñWm YmoŠ`mV

Amboë`m AmhoV. dmT>Vo eharH$aU, CÚmoJrH$aU d _`m©{XV H¥$fr joÌmVyZ A{YH$V_ CËnmXZ

{_idÊ`mÀ`m hoVyZo amgm`{ZH$ IVm§Mm A{VarŠV dmna, {H$Q>H$ d V¥U ZmeHo$, nmÊ`mMm ^a_gmR> dmna

BË`mXr_wio _¥Xm AmdUVr KSy>Z òV Amho H$s Á`mMm n[aUm_ H$iV ZH$iV nUo n`m©daUmdaVr hmoV

Amho. `m _YyZM O_rZ àXþfU d Ob àXþfUm gma»`m g_ñ`m§Zr CJ«ê$n YmaU Ho$bo Amho. _¥XoMm

Aä`mg H$aVmZm n`m©daUmVrb AZoH$ CH$b hmoÊ`m ~amo~aM {d{dY narg§ñWmMo ApñVËd OmUyZ

KoÊ`mg _XV Pmbobr Amho.

darb _¥Xm ämyJmobemñÌmÀ`m ì`ár ~amo~aM àmXo{eH$ {dH$mg, `moOZm, ì`mnma, A{^`m§{ÌH$s,

n ©̀Q>Z (H¥$fr), hdm_mZ, ämyê$no BË`mXr doJdoJi`m {d^mJmV qH$dm {df`mV _¥XoMm Aä`mg JaOoMm

R>abm Amho. _¥XoMm {d{dY A§JmZr hmoV Agboë`m Aä`mgm_wioM _¥Xm ämyJmobmMo {jVrO {dñVmarV

hmoD$Z `m {df`mMr ì`már A_`m©X AgboMo ñnîQ> nUo AmT>iyZ òVo.

q _¥Xm ämyJmobemñÌmÀ`m emIm

_¥Xm ämyJmobemñÌmÀ`m XmoZ emIm AgyZ Ë`m gm_mÝ` _¥Xm ämyJmob d àmXo{eH$ _¥Xm ämyJmob hmò .

A) gm_mÝ` _¥Xm ämyJmob

gm_mÝ` _¥Xm ämyJmob hr _¥Xm ämyJmobmMr _hËdmMr emIm AgyZ `m emIoV _¥Xm {Z{_©Vr, _¥Xm

{Z{_©VrdaVr n[aUm_ H$aUmao KQ>H$, _¥Xm àH$ma, a§J, nmoV, _¥Xm g§aMZm, _¥Xm JwUY_©, _¥Xm d¡{eîQ> ò,

_¥Xm AmdZVr, _¥Xm AmdZVrMr H$maUo, n[aUm_ d Cnm` `moOZm VgoM _¥Xm ì`dñWmnZ BË`mXtMm

Aä`mg Ho$bm OmVmo.

~) àmXo{eH$ _¥Xm ämyJmob

_¥XoMm Aä`mg H$arV AgVmZm darb gd© _¥Ôo g§~§Yr KQ>H$m§Mr CnbãYVm àXoe{Zhm` {^ÝZ

{^ÝZ AgVo. _¥XoÀ`m `m gma»`m A§JmMo gImob {ddoMZ H$aÊ`mÀ`m X¥îQ>rZo _¥XoÀ`m d¡{eîQ>`m§ìXmao

VoWrb ^m¡Jmo{bH$ KQ>H$ {dMamV KoD$Z àXoe {Zhm` Oa Aä`mg Ho$bm Va Vmo Am{YH$ n[aUm_ H$maH$

R>ê$ eH$Vmo `m gma»`m _yi hoVyZo àmXo{eH$ _¥Xm ämyJmob hr emIm CX`mg Ambr. ämy n¥îQ>^mJmdarb

EImÚm àXoe {ZdSy>Z _¥Xm g§~§Yr gd© gm_mÝ`m KQ>H$m§~amo~aM _¥XoMo VoWrb eoVr CËnmXZo, n`m©daU,
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_mZdr OrdZ, new g§nXm d BVa g§gmYZo `m§À`mVrb nañna g§~§YmMm Aä`mg àmXo{eH$ _¥Xm ämyJmobmV
_hËd nyU© R>aVmo.

* ñd`§-AÜ``ZmgmR>r àíZ-1 *

1. AJXr gwadmVrÀ`m H$mimV _¥Xm ämyJmobemñÌmMo ñdê$n H$moUVo hmoVo?

A) dU©ZmË_H$ ~) J{Verb H$) H$m ©̀H$maU^md S>) d¡km{ZH$.

2. _¥Xm ämyJmobemñÌmMm OZH$ åhUyZ H$moUmg AmoiIbo OmVo?

A) _m~©Q> ~) àogH$m°Q> H$) S>moHw$Mm°ìh S>) p½bÝH$m.

3. Imbrbn¡H$s _¥Xm ämyJmobemñÌmMr H$moUVr emIm Amho?

A) aMZmË_H$ _¥Xm ämyJmob ~) n`m©daUr` _¥Xm ämyJmob

H$) O¡{dH$ _¥Xm ämyJmob S>) àmXo{eH$ _¥Xm ämyJmob.

4. ìhr. ìhr. S>moHw$Mm°ìh `m§Zr H$moUË`m XoemVrb _¥XoMm àW_V: emñÌr` Aä`mg Ho$bm?

A) A_o[aH$m ~) ^maV H$) MrZ S>) a{e`m.

5. _¥Xm ämyJmobemñÌmMo Am{bH$S>rb H$mimVrb ñdê$n H$moUVo Amho?

A) dU©ZmË_H$ ~) J{Verb H$) àmXo{eH$ S>) dñVw{Zð>.

1.2.3 _¥Xm ämyJmobemñÌmMm B{Vhmg d _¥XmemñÌ

n¥ÏdrÀ`m n¥îQ>^mJmdarb _yi IS>H$mnmgyZ ~Zboë`m g|Ðr` d Ag|Ðr` KQ>H$ Ðì ò, hdm, nmUr

Am{U Vmn_mZmZo ẁŠV gdm©V daÀ`m ñVamg _¥Xm åhUwZ AmoiIbo OmVo. Aem gd©M KQ>H$m§Zm H|$ÐrV

_mZyZ _¥XmemñÌmMm Aä`mg hmoV AgVmo. _¥XmemñÌ hr ñdV§Ì kmZ emIm AgyZ hm Agm {df` Amho

H$s Á`mV _¥XoÀ`m gd© A§JmMm Z¡g{J©H$ KQ>H$m§À`m AZwf§JmZo _¥XoMo JwUY_m©gh _¥Xm {Z{_©Vr, _¥Xm àH$ma,

_¥XoMo Am{W©H$ _hËd, {dVaU d ZH$meo, _¥Xm N>oX, _¥Xm AdZVr BË`mXtMm Aä`mg emñÌr` nÜXVrZo

gImob d {dñVmaZo Ho$bm OmVmo. åhUyZM _¥XmemñÌmMm Aä`mg _mZd, àmUr d dZñnVr OrdZmÀ`m

X¥îQ>rZo IynM _hËdnyU© R>aVmo.

àmH¥${VH$ ämyJmobmÀ`m _¥Xm ämyJmob `m emIoV ^m¡Jmo{bH$ KQ>H$m§À`m AmZwf§JmZo _¥Xm {Z{_©Vr

à{H«$`m, _¥Xm {Z{_©VrMo KQ>H$ VgoM _¥Xm {Z{_©Vrda n[aUm_ H$aUmao KQ>H$ Ogo H$s _yi nXmW©, ämyn¥îQ>

aMZm, hdm_mZ, dZñnVr, àmUr d H$mbmdYr BË`mXr. _¥XoMo àmH¥${VH$ JwUY_© (~møê$n, nmoV,
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g§aMZm, hdm, nmUr d BVa JwUY_©: gpÀN>ÐVm, KZVm, d a§J). _¥XoMo amgm`{ZH$ JwUY_©, _¥Xm àH$ma,

Ë`m§Mr d¡{eîQ> ò, nrH$m§À`m X¥îQ>rZo _hËd, {dVaU, _¥XmdZVr, _¥Xm g§YmaZ d ì`dñWmnZ BË`mXtMm
Aä`mg Ho$bm OmVmo.

darb XmoÝhr {df`m§Mm (_¥XmemñÌ d _¥Xm ämyJmob) gImob nUo Aä`mg H$aVm XmoÝhr kmZ emIm

EH$_oH$m§er g§~§YrV d nwaH$ AgboMo AmT>iyZ òVo. _¥Xm ämyJmobmVrb EHw$UM KQ>H$m§Mm Aä`mg H$aVm
_¥XmemñÌmMm AmYma ¿`mdm bmJVmo. H$maU _¥XmemñÌ _yi {df` AgyZ Ë`m _Ü ò _¥Xoer g§~§YrV gd©
KQ>H$m§Mm nam_e© KoVbm OmVmo. _¥XmemñÌmÀ`m nm`mdaVr _¥Xm ämyJmobmMr aMZm Pmbobr AgyZ _¥Xm
ämyJmobmV {dVaUmg A{YH$ _hËd {Xbobo AgVo {edm` _mZdr Cn ẁŠVVoÀ`m X¥îQ>rZo _¥XoÀ`m Aä`mgmg
àmYmÝ`H«$_ {ZpíMV Pmbobo AmhoV. _¥Xm ämyJmobmÀ`m AÜ`m`ZmVyZ _mZdr ì`dgm`mg AZHw$b d
àVrHy$bVoMo AmS>mIo ghOnUo _m§S>Uo eŠ` hmoVo.

` _¥Xm ämyJmobemñÌmMm B{Vhmg

EH$mo{Ugmì`m eVH$mÀ`m CËVamYm©nmgyZ _¥Xm ämyJmobemñÌmÀ`m Aä`mgmbm Iè`m AWm©Zo gwadmV
PmboMo ñnîQ>nUo OmUdyZ òVo. _¥Xm ämyJmobmÀ`m emñÌr` Aä`mgmMr gwadmV a{e`mV hmoD$Z nwT>o

A_o[aH$m d Z§Va OJmÀ`m BVa XoemV Ë`mMm àgma Pmbm Agë`mMo doJdoJi`m Zm|Xr d Aä`mgmdê$Z
ñnîQ> hmoVo. _¥XoÀ`m AZwf§JmZo àmH¥${VH$ KQ>H$m§Mr _hËdnyU© ämy{_H$m AgyZ Ë`m§À`m _Yrb g§~§Y
Aä`mgÊ`mMo lò  àW_V: S>moHw$Mm°ìh `m§Zm OmVo. `mM XmoZ à_wI KQ>H$mVrb A§Vag§~§YmMm narnyU©
Aä`mg H$ê$Z "_¥Xm ämyJmobmMr _ybVËdo' hm J«§W àH$merV Ho$bm. a{e`Z emñÌk ìhr. ìhr. S>moHw$Mm°ìh
`m§Mo _¥Xm ämyJmob hr àmH¥${VH$ ämyJmobemñÌmMr EH$ ñdV§Ì emIm åhUyZ CX`mg AmUÊ`m _Ü ò _hËdnyU©
`moJXmZ Agë`mZoM Ë`m§Zm _¥Xm ämyJmobmMo OZH$ åhUyZ AmoiIbo OmVo. AJXr J«rH$, amo_Z

Aä`mgH$mnmgyZ Vo AmOÀ`m _¥Xm Aä`mgH$mn ©̀§V AZoH$m§À`m H$m`m©Mm AT>mdm _¥Xm ämyJmobemñÌmÀ`m
B{VhmgmìXmao KoVm òB©b. _¥Xm ämyJmobemñÌmMm B{Vhmg àm_w»`mZo VrZ H$mbI§S>mV {d^mJbm AgyZ Vo
H$mbI§S> Imbrb à_mUo :

1) B. g. 1900 nydr©Mm H$mbI§S>

{d{dY àmMrZ Aä`mgH$m§À`m J«§Wg§nXmV _¥Xo{df`r dU©Zo AmT>iyZ òVmV. `m H$mbI§S>mV _¥XoMm
Aä`mg \$magm Pmbobm AmT>iyZ òV Zmhr. AJXr _moOŠ`mM Aä`mgH$mZr nrHo$ qH$dm dZñnVr `m§À`m
dmT>rMm AmYma åhUyZ _¥XoMm {dMma Ho$bobm {XgyZ òVmo. O_©Z Aä`mgH$ OoñQ>g ìhm°Z br{~J

(1803-1873) `m§Zr _¥XoMr g§H$ënZm àW_V: OJmg_moa _m§S>br d nwT>o hrM g§H$ënZm gwYmarV,
{dH$grV H$aÊ`mMo H$m_ O_©Z H¥$fremñÌkmZr Ho$bo. _¥XoMo JwUY_© OmUyZ KoÊ`mÀ`m hoVyZ _¥Xm Z_wZo
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g§H$brV H$aÊ`mMr nÜXV d {VMo à`moJemioVrb amgm`{ZH$ {díbofUmMr arV àMbrV Pmbr. `mM

Xaå`mZ _¥XoÀ`m amgm`{ZH$ {díbofUm§À`m AmYmao nrH$m§Mo nmofH$ KQ>H$m§À`m g§X^m©V ~°bÝg {gQ>

{gÜXm§V _m§S>Ê`mV Ambm. AmO {_Vrbm `m {gÜXm§VmMo _hËd VodT>oM Agë`mMo H¥$fremñÌkm§H$Sy>Z

gm§JrVbo OmVo.

\«o$S>[aH$ Ab~Q>© `m§À`m XmoZ J«§WmZr _¥Xm Aä`mgmV _mobmMr ^a KmVbr Jobr. `m§Mm n{hbm

J«§W _¥XmemñÌmMo n{hbo VËd (1857). `m J«§WmÀ`m nwT>o XmoZ Amd¥Ë`m àH$m{eV Pmë`m Va Ë`m§Mm

Xþgam J«§W _¥XmemñÌ qH$dm gm_mÝ` Am{U {dfoe _¥XmemñÌ (1862). Ë`m§À`m {bImZmV àm_w»`mZo

nÜXVrera nÜXVrMm (Systematic Approach) Adb§~ H$ê$Z _¥Xo g§X^m©Vrb A{^joÌr` AZŵ d

_m§S>bo AmhoV. _¥Xm {Z{_©VrÀ`m Aä`mgmMo _hËd AZÝ`gmYmaU AgyZ _¥XmemñÌ hm EH$ ñdV§Ì

Aä`mg {df` åhUyZ _mÊ`Vm {_imdr `mgmR>r à`ËZ Ho$co. Ë`m§Zr 1862 _Ü ò _¥XmN>oXmMo dU©Z,

_¥XoMo àmH¥${VH$ d amgm`{ZH$ JwUY_© Am{U IZrO JwUY_© AmYmarV _¥Xm dJr©H$aUmMm àñVmd gmXa

Ho$bm.

\«o$S>[aH$ Ab~Q>© `m§Zm Odinmg g_H$mbrZ Agbobo a{e`Z emñÌk ìhr. ìhr. H$moHw$Mm°ìh `m§Zr

(1846-1903) _¥XmemñÌ d _¥XmämyJmobmV _mobmMo `moJXmZ {Xbo Amho. _¥Xm ämyJmobemñÌmÀ`m

Aä`mgmMr Iè`mAWm©Zo gwadmV `m§À`m nmgyZ PmboMo AmT>iyZ òVo. a{e`mÀ`m {dñV¥V nR>mamdarb

_¥XoMm emñÌr` Aä`mg àW_ Ë`m§Zr Ho$bm. _¥Xo~m~VÀ`m nm`mämyV g§H$ënZm: _¥Xm {Z{_©Vr, _¥Xm

{Z{_©VrMr à{H«$`m, _¥Xm aMZm, _¥Xm N>oX, _¥XoMo OZwH$s` dJr©H$aU `m ~amo~aM àmH¥${VH$ KQ>H$ d _¥Xm

`m§À`mVrb A§VJ©V ghg§~§Y àñWmnrV H$aÊ`mMo _hËdnyU© `moJXmZ AmT>iyZ òVo. `m {edm` _¥Xm

gd}jUmMr ZmdrÝ`nyU© nÜXV emoYyZ Vr OJ^amV àMbrV Ho$br. `mM H$mimV _¥Xm {dVaU

Xe©dÊ`mgmR>r _¥Xm ZH$mem V`ma H$aÊ`mV Ambm. ìhr. ìhr. H$moHw$Mm°ìh `m§Zr a{e`Z ñHw$b Am°\$

ñdmB©b gm`Ýg ZmdmMr g§ñWm ñWmnZ H$ê$Z _¥XoÀ`m d¡km{ZH$ Aä`mgmMr Zm§Xr KVbr.

`m{edm` EZ. E_. {g~rQ>©goìh `m§Mo hr _¥XoÀ`m nm`mämyV g§H$ënZmVrb H$m ©̀ _hËdnyU© R>aVo.

_¥Xm hr EH$ ñdV§Ì earagX¥î` aMZm AgyZ Vo hdm_mZ, O¡d KQ>H$, _yi nXmW©, ämyCR>md Am{U

H$mbmdYr `m§Mo EH$_od {_lU Amho. `mMmM AmYma KoV nwT>o h§g OoZr `m§Zr Ë`m§Mo _¥Xm {Z{_©VrMo àê$n

gm§JrVbo. ZWmZrAb emboa `m§Zr 1891 _Ü ò Ë`m§À`m ämyJ^r©̀  _¥Xm g§H$ënZoV _¥Xm {Z{_©Vr d _¥XoMo

ñdê$n ñnîQ> Ho$boMo AmT>iyZ `oVo.

2) B. g. 1900 Vo 1960 Mm H$mbI§S>

_¥Xm Aä`mgmMm hm _hËdmMm H$mbI§S> AgyZ _¥XoÀ`m emñÌr` Aä`mgmMr EH$ nÜXV ê$T>
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Pmbobr {XgyZ òVo. ìhr. ìhr. H$moHw$Mm°ìh `m§Mo AZoH$ AZẁ m`r OJ^amV {Z_m©U Pmbobo hmoVo. `mMoM

\$brV åhUyZ OmJ{VH$ nmVirdaVr _¥XoMo dJr©H$aU d {dVaU, Ë`m§Mo {díbofU H$aÊ`mV Ambo. a{e`Z

_¥Xm Aä`mgH$ EZ. E. {S>_mo d ~r. E. Ho$ba `m§Zr _¥Xm ämyJmobemñÌmVrb H$mhr nm`mämyV g§H$ënZm

ê$T> H$aÊ`m ~amo~aM dmid§Q>r _¥XoMm emñÌr` Aä`mg H$ê$Z gwú_ O¡d KQ>H$ d _¥Xm `m§MoVrb ZmVo

g§~§Y àñWmnrV Ho$bo.

A_o[aH$Z _¥Xm Aä`mg Ho$. S>r. p½bÝH$m `m§Zr {d{dY àXoemVrb dZñnVr d _¥XoMm Aä`mg

H$ê$Z Ë`m§Mo {díbofU Ho$bo. p½bÝH$m `m§Zr 1914 gmbr _¥Xm {Z{_©VrÀ`m KQ>H$mg§~§Yr EH$ nwñVH$

àH$m{eV Ho$bo Va `mM nwñVH$mMo B§J«Or AZwdmX 1927 _Ü ò gr. E. _m~©Q> `m§Zr Ho$bm.

Eb. Am`. àgmobmodmo `m§Zr Bg 1916 _Ü ò Am{e`m d ẁamon _Yrb _¥XoMm Aä`mg H$ê$Z

_¡XmZr d nd©Vr` _¥XoMo {daU gm§JrVbo. nwT>o 1920 Vo 30 AIoa OJ^amVrb _¥Xm gd}jU nyU© hmoD$Z

{d{dY à_mUmdarb _¥Xm {dVaUmMo ZH$meo V`ma H$aÊ`mV Ambo. Oo. E. àogH$m°Q> gma»`m Am°ñQ´>o{b`Z

_¥Xm Aä`mgH$mZo _¥XoVrb Zm`Q´>moOZ d jma `m§Mm Aä`mg Ho$bm.

`m {edm` em°, Omo\$s d h§g OoZr `m§Zr AZwH«$_o _¥Xm {Z{_©VrMo KQ>H$, _¥Xm {Z{_©VrMo àê$n

_m§S>bo. a{e`mVrb bo{ZZJ«mS> d _mñH$mo {dÚmnrR>mV 1930 À`m XeH$mV _¥Xm ämyJmobemñÌmMo ñdV§Ì

{d^mJ {Z_m©U H$aÊ`mV Ambo.

3) B.g. 1960 Z§VaMm H$mbI§S>

`m H$mbI§S>mVrb _¥Xm ämyJmobemñÌmVrb `moJXmZmMo lò  àm_w»`mZo aPmZmoìh (1977), S°>{Z`b

`m gma»`m Aä`mgH$m§Zm OmVo. aPmZmoìh `m§Zr OmJ{VH$ _¥XoÀ`m {díbofUmgmR>r _¥XoMo à_wI nmM JQ>

Ho$bo. Va S°>{Z`b `m§Zr _¥Xm d ämyê$no `m§À`mVrb A§VarH$ g§~§Y àñWmnrV H$aÊ`mMo H$m_ Ho$bo. 1985

Vo 1995 À`m H$mimV OJ^amVrb _¥XoMm gImob Aä`mg H$ê$Z àXoe {Zhm` _¥Xm {dVaUmMo {d{dY

à_mUmdarb ZH$meo V`ma H$aÊ`mV Ambo.

Joë`m VrZ XeH$mV _¥Xm dJr©H$aUmÀ`m {d{dY nÜXVr nwT>o Amë`m. AYw{ZH$ V§ÌkmZmZo _¥Xm

ämyJmobemñÌmMm MohamM ~XbV Agë`mMo {XgyZ òVo. _¥Xm ämyJmobemñÌmVrb g§Xÿag§doXZ, OrAm`Eg,

OrnrEg, g§JUH$ BË`m§XrMm dmna H$ê$Z AÜ`mdV _¥Xm {df`H$ AMyH$ _m{hVr OVZ d àH$merV H$aVm

òD$ bmJbr Amho.

OJ^amVrb Odinmg gd©M {dÚmnrR> d _hm{dÚmb`rZ ñVamdaVr `m {df`mMo AÜ`m`Z d

AÜ`mnZ hmoV Amho.
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* ñd`§-AÜ``ZmgmR>r àíZ-2 *

1. Imbrbn¡H$s H$moUË`m emñÌmÀ`m nm`mda _¥Xm ämyJmobemñÌ {Z_m©U Pmbo Amho?

A) gmJaemñÌ ~) _¥XmemñÌ H$) dZñnVremñÌ S>) hdm_mZemñÌ.

2. _¥XoMo OZw{H$` dJr©H$aU àW_V: H$moUr _m§S>bo?

A) _m~©Q> ~) àogH$m°Q> H$) S>moHw$Mm°ìh S>) p½bÝH$m.

3. Imbrbn¡H$s H$moUr ämyJ^r©̀  _¥Xm g§H$ënZoV _¥Xm {Z{_©Vr d _¥XoMo ñdê$n ñnîQ> Ho$bo
Amho?

A) S>moHw$Mm°ìh ~) àogH$m°Q> H$) ZWmZrAb emboa  S>) _m~©Q>.

4. EZ. E. {S>_mo d ~r. E. Ho$ba `m§Zr H$moUË`m _¥XoMm Aä`mg H$ê$Z gwú_ O¡d KQ>H$ d
_¥Xm `m§MoVrb g§~§Y àñWmnrV Ho$bo?

A) H$mir ~) JmimMr H$) Vm§~S>r S>) dmid§Q>r.

5. Imbrbn¡H$s H$moUr OmJ{VH$ _¥XoÀ`m {díbofUmgmR>r _¥XoMo à_wI nmM JQ>mV {d^mJUr
Ho$br Amho?

A) _m~©Q> ~) aPmZmoìh H$) S>moHw$Mm°ìh S>) p½bÝH$m.

1.2.3 _¥Xm ämyJmobemñÌmMo _hËd

ämyJmobemñÌmÀ`m à_wI XmoZ emIm AgyZ Ë`m åhUOo àmH¥${VH$ ämyJmob d _mZdr ämyJmob hmò .
`mVrb àmH¥${VH$ ämyJmobm_Ü ò AÜ`m`ZmÀ`m gmò rgmR>r Á`m CnemIm {Z_m©U Ho$ë`m AmhoV, Ë`m_Yrb

_¥Xm ämyJmob hr EH$ _hËdmMr kmZ emIm _mZbr OmVo. Ë`m _wio _¥Xm ämyJmobmÀ`m AÜ`m`Zmbm EH$
doJioM A{YîQ>mZ àmßËm Pmbo Amho. åhUwZM OoWo OoWo _¥XoMm g§~§Y òVmo VoWo VoWo _¥Xm ämyJmob {Xem
{ZX}eZmMo H$m_ H$aVo. `mVyZM _¥Xm ämyJmobmg {deof Ago _hËd àmá Pmbobo Amho. Vo _hËd Imbrb
à_mUo gm§JVm òB©b.

A) H¥$fr CÚmoJm§À`m X¥îQ>rZo

gwnrH$ O{_ZrMo àXoe VoWrb ^m¡Jmo{bH$ n[apñWrVrZwgma doJdoJi`m nrH$m§gmR>r Cn ẁŠV

AgVmV. eoVr ì`dgm`mZo g_¥ÜX Agboë`m àXoemV bmoH$g§» òMr KZVm gwÜXm VwbZoZo OmñVM amhVo.
O{_ZrMr CnbãYVm, _Owa nwadR>m, _w~bH$ nmÊ`mMr CnbãYVm, H$ƒm _mb VgoM h_Img ~mOanoR>
`m gma»`m KQ>H$m§À`m AZwHy$bVo_wio eoVr AmYmarV H$ƒm _mb (D$g, H$mnyg, VmJ) {^ÝZ àH$maMo
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CÚmoJ eoVr joÌmÀ`m Odinmg ñWmnZ hmoVmV. AWm©VM `m _Yrb à_wI KQ>H$ _¥Xm hmM AgboMo
{XgyZ òVo. _¥XoÀ`m AZwHy$bVo _wioM {d{dY nrH$m§Mr ì`mnmar CËnmXZo KoUo eŠ` ~ZVo. eoVrg CÚmoJm§Mr

OmoS> {_imë`mZo àmXo{eH$ {dH$mgmbm CËV_ {Xem àmá hmoVo. _mÌ `m CbQ> hbH$s O_rZ AgUm-`m
{d^mJmV H¥$fr AmYmarV CÚmoJm§Mm \$magm {dH$mg Pmbobm AmT>iyZ òV Zmhr. AWm©VM VoWrb O_rZ
`mgmR>r H$maUrämyV R>aVo. _¥Xm ämyJmobmÀ`m Aä`mgmìXmao gwnrH$ O{_ZrVyZ A{YH$m A{YH$ CËnmXZ

KoÊ`m~amo~aM Ë`m O{_ZrMr JwUdËVm {Q>H$dUo d hbŠ`m O{_ZrMr JwUdËVm gwYmê$Z ì`mnmar nrH$mZm

MmbZm XoUo gmono OmVo.

~) H¥$fr ì`dgm`mÀ`m X¥îQ>rZo

O_rZ, nmUr d hdm hr OJmMr _ybämyV gmYZg§nËVr AgyZ `m§À`m CnbãYVoda n¥Ïdr darb

OrdmdaUmMo ApñVËd Amdb§~yZ Amho. ämyVbmdarb àË òH$ Ordmg AÝZmMr JaO AgVo Am{U AÝZ

{Z{_©VrMm à_wI ñÌmoV åhUwZ O{_ZrH$So> nmhrbo OmVo. _mZdmZo Amnë`m MarVmWm©gmR>r AJXr AZmXr

H$mbmnmgyZ O{_ZrMm dmna Ho$bobm Amho. _mZdr {dH$mgm ~amo~a Ë`m§Zo Amnë`m ì`dgm`mVhr `mo½`

Vo ~Xb H$ê$Z àJVr gmYbobr AmT>iyZ òVo. `mVrb eoVr hm _mZdmMm à_wI àmW{_H$ ì`dgm` AgyZ

_mZdmMm hm ì`dgm` nyU©nUo _¥XodaVr AmYm[aV Amho. _¥Xm àH$mamZwgma {nH$m§Mo àH$ma ~XbV AgVmV.

CXm. H$mir _¥Xm (aoJwa) H$mngmgmR>r, JmimMr _¥Xm D$g d Vm§XimgmR>r, Om§̂ r _¥Xm Mhm, H$m°\$s d

\$im§gmR>r BË`mXr. O{_ZrÀ`m XOm©Zwgma nrH$m§Mr dmT> d CËnmXZ Adb§~yZ AgVo. Mm§Jë`m gwnrH$

O{_ZrVrb nrHo$ Mm§Jë`m àVrMr AgVmV. {edm` Aem O{_ZrVyZ eoVr_mbmMo CËnmXZ A{YH$ {_iVo.

_¥Xm ämyJmobmÀ`m Aä`mgmZo {nH$m§Mm àH$ma R>adÊ`m~amo~aM H¥$fr AW©emñÌ OmUyZ KoÊ`mg Mm§JbrM

_XV hmoVo.

H$) H¥$fr ~mOmanoR>m§À`m X¥îQ>rZo

eoVr BVa KQ>H$m§~amo~aM O{_Zrda Adb§~yZ Amho. gwnrH$ O_rZ Agë`mg eoVrMm {dH$mg

hmoD$Z eoVr _mbmMo CËnmXZ dmT>Vo. H¥$frVyZ {_idÊ`mV Amboë`m Am{YH$V_ CËnmXZmg qH$dm Img

ì`mnmar CËnmXZmg ~mOmanoR>m§Mr JaO AgVo. `mVyZM ^maVmgma»`m XoemV àË òH$ VmbwH$m ñVamdaVr

H¥$fr ~mOmanoR>m ñWmnZ Pmboë`m AmhoV. `m {edm` Amnë`m XoemVrb AZoH$ {R>H$mUo H¥$fr _mbmÀ`m

IaoXr-{dH«$sMr OmJ{VH$ ~mOmanoR>rMr H|$Ðo ~Zbr AmhoV. CXm. JwimgmR>r H$moëhmnya, hiXrgmR>r

gm§Jbr, Ðm§jogmR>r VmgJm§d d Zm{eH$, Am§ã`mgmR>r aËZm{Jar, H$m§ÚmgmR>r bmoU§X d bmgbJmd,

V§~mIygmR>r {ZnmUr, H$mngmgmR>r {dX ©̂ BË`mXr ~mOmanoR>m à{gÜX nmdboë`m AmhoV. _¥Xm ämyJmobmÀ`m

Aä`mgmVyZ nrHo$ Ë`m§À`m g§~§YmVyZ ~mOmanoR>m§Mm Aä`mg H$aUo eŠ` hmoVo.
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S>) _mbdmhVwH$sÀ`m ÑîQ>rZo

_¥Xm ämyJmobmÀ`m Aä`mgmVyZ {d{dY h_Img nrH$m§Mo CËnmXZ KoUo gmò rMo R>aVo. emídV eoVr

CËnmXZm_wio ì`mnmamgmR>r ~mOmanoR>m§Mr JaO {Z_m©U hmoVo. nrH$ CËnmXZ joÌ d ~mOmanoR>m `m§À`mVrb

gwJ_Vm añVo, aoëdo, Ob d hdmB© _mJm©ìXmao gmYbr OmVo. AWm©VM `m _Ü ò _mbdmhVwH$sbm {deof

_hËd àmá hmoVo. _¥XoÀ`m Aä`mgmìXmao àË`j d AàË`jnUo nm`m ŷV gw{dYm§Mm {dH$mg hmoÊ`mg

Mm§JbrM _XV hmoVo.

B) àmMrZ g§ñH¥$VrMm Aä`mg

OJmVrb àmMrZ g§ñH¥$VrMm CJ_ d {dH$mg ZXr Imoè`mVrb gwnrH$ JmimÀ`m àXoemV Pmbobm

Agë`mMo _mZdr B{Vhmgmdê$Z ñnîQ> hmoVo. CXm. ZmB©b ZXr-B{Opße`Z g§ñH¥$Vr, qgYy - ^maVr`

g§ñH¥$Vr VgoM V¡J«rg d ẁàmQ>rg ẁamnr`Z g§ñH¥$Vr BË`mXr. `m g§ñH¥$VrMm Aä`mg H$aVmZm VoWrb _¥Xm

ämyJmobmÀ`m AmZwf§JmZo H$amdm bmJVmo.

B©) H¥$fr n`©Q>ZÀ`m X¥îQ>rZo

Am{bH$S>rb H$mimV OJ^amV n ©̀Q>Zmbm doJioM _hËd àmá Pmbobo Amho. n ©̀Q>Z ì`dgm`

OJ^amV {Vgam CÚmoJ åhUwZ AmoiIbm OmV Amho. n ©̀Q>ZmV§J©V {d{dY KQ>H$m§Mm g_mdoe hmoV AgyZ

Ë`m _Yrb H¥$fr n ©̀Q>Z g§H$ënZm Mm§JbrM bmoH$àr` hmoV Amho. _¥Xm ämyJmobmÀ`m AÜ`m`ZmìXmao VoWrb

d¡{eîQ>`nyU© {nHo$ ghOnUo KoUo eŠ` hmoD$Z Vo AmO{_Vrg bmoH$m§Mo AmH$f©UmMo {R>H$mUo ~ZV AmhoV.

H¥$fr n ©̀Q>ZmMm {dH$mg AàË`jnUo _¥Xoer {ZJS>rV Amho. åhUwZM H¥$fr n ©̀Q>ZmÀ`m {dñVmamgmR>r _¥Xm

ämyJmobmÀ`m Aä`mgmbm {dfoe _hËd àmá hmoD$bmJbo Amho.

`m{edm` _¥Xm ämyJmobemñÌmMo _hËd n`m©daU d Ë`m_Yrb n[ag§ñWm, A{^`m§{ÌH$s, gd©

O¡dg¥îQ>rMm AÝZòmoV BË`mXr KQ>H$m§À`m X¥îQ>rZo gm§JVm òB©b.

* ñd`§-AÜ``ZmgmR>r àíZ-3 *

1. Imbrbn¡H$s H$moUVm AÝZ {Z{_©VrMm nm`m Amho?

A) _mZd ~) _¥Xm H$) àmUr S>) CÚmoJ.

2. Imbrbn¡H$s H$moUVm KQ>H$ nrH$m§Mm àH$ma {ZpíMV H$aV Zmhr?

A) _¥Xm ~) hdm_mZ H$) CÚmoJ S>) dZñnVr.
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1.3 gmam§e

ämyJmob hr EH$ àmMrZ kmZ emIm Amho. n¥ÏdrÀ`m CËnËVrnmgyZ `m {df`mMm Aä`mg hmoV
Amho. na§Vy I-`m AWm©Zo _¥Xm ämyJmob hm {df` 19 ì`m eVH$mÀ`m AIoarg nwT>o Ambm. H¥$fr CËnmXZo
dmT>dÊ`mÀ`m hoVyZo _¥Xm Aä`mgmMr {ZH$S> {Z_m©U Pmbr d Ë`m _YyZ _¥Xm àH$ma, dJr©H$aU d _¥Xm
_wë`_mnZmMr gwadmV Pmbr. `m _YyZ _¥Xm ämyJmobmMm hiyhiy {dH$mg hmoV OmD$Z AmOMo ñdê$n àmá
Pmbo Amho. _¥Xm ämyJmobmMo ñdê$n H$mbmZwê$n ~XbV Jobobo AgyZ Vo dU©ZmË_H$ ñdê$n, àmXo{eH$
ñdê$n, dñVw{ZîQ> ñdê$n, H$m ©̀H$maU^md ñdê$n, d¡km{ZH$ ñdê$n, gm§» òH$s ñdê$n d JVrerb

ñdê$n Aem {d{dY ê$nmV gm§JrVbo OmVo. OmJ{VH$ bmoH$g§»`m dmT>r ~amo~a _mZdr JaOm hr dmT>V
Joë`m. dmT>Ë`m JaOm nyU© H$aÊ`mÀ`m hoVyZo {^ÝZ {^ÝZ kmZemIm hr {dH$grV hmoV Joë`m. {d{dY
kmZemIm d Ë`m§À`mVrb A§VJ©Vg§~§Y Vnmgbo OmD$ bmJbo n[aUm_r _¥Xm ämyJmobemñÌ Ë`mbm AndmX
am{hbo Zmhr. `m _YyZM _¥Xm ämyJmobemñÌmMr ì`már ê$§XmdV Jobr. {^ÝZ nm[apñW{VH$s ~amo~aM _mZdr
{OdZmV _¥XoMo _hËd AZÝ`gmYmaU Ago Amho. O¡d g¥îQ>r, Ë`m§À`m A{Ydmg d AÝZ JaOm nyU©
H$aÊ`mMr j_Vm _¥XoV Amho. _¥Xm ämyJmob EH$ _hËdmMm {df` AgyZ, Ë`m§Mo ì`dgm`, n`m©daU,

g§ñH¥$Vr BË`mXr A§JmZr `mMo _hËd AË §̀V ì`mnH$ AgoM Amho.

1.4 nm[a^m{fH$ eãX

V _¥Xm : _mVr qH$dm O_rZ.

V _¥XmemñÌ : _¥XoMm Z¡g{J©H$ KQ>H$m§À`m AZwf§JmZo Aä`mg H$aUmao emñÌ.

V _¥Xm ämyJmobemñÌ : _¥XoÀ`m gd© A§JmMm A{^joÌr` {daUmÀ`m AZwf§JmZo Aä`mg H$aUmao
emñÌ.

V ñdê$n : Aä`mg H$aÊ`mÀ`m nÜXVr.

V ì`már : AmdmH$m qH$dm Aä`mgmMr ì`mnH$Vm.

1.5 ñd`§-AÜ``ZmgmR>r àíZ

1. _¥Xm ämyJmobemñÌ hr ämyJmobemñÌmÀ`m H$moUË`m emIoMr CnemIm Amho?

A) _mZdr ämyJmobemñÌ ~) àmH¥${VH$ ämyJmobemñÌ

H$) Am{W©H$ ämyJmobemñÌ S>) amOH$s` ämyJmobemñÌ
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2. _¥Xm ämyJmobemñÌmMo Imbrb n¡H$s H$moUVo AYw{ZH$ ñdê$n _mZbo OmVo?

A) dU©ZmË_H$ ~) àmXo{eH$

H$) dñVw{Zð> S>) gm§p»`H$s

3. _¥Xm ämyJmobemñÌmMo Aä`mg joÌ H$moUVo Amho?

A) Z¡g{J©H$ KQ>H$m§À`m AZwf§JmZo ~) {Z{_©Vr, JwUY_© d A{^joÌr` {dVaU

H$) A{^joÌr` {dVaU S>) `mn¡H$s Zmhr

4. Imbrbn¡H$s H$moUr _¥Xm ämyJmobemñÌmMr VËdo àW_V: _m§S>br?

A) So>ìhrg ~) S>moH¥$Mm°ìh H$) _m~©Q> S>) p½bÝH$m

5. Imbrbn¡H$s H$moUmg _¥Xm ämyJmobemñÌmMo OZH$ åhUyZ AmoiIbo OmVo?

A) p½bÝH$m ~) S>moH¥$Mm°ìh H$) _m~©Q> S>) So>ìhrg

1.6 ñd`§-AÜ``Z àíZm§Mr CÎmao

q ñd`§-AÜ``ZmgmR>r àíZ-1 Mr CÎmao :-

1. A) dU©ZmË_H$.

2. H$) S>moHw$Mm°ìh.

3. S>) àmXo{eH$ _¥Xm ämyJmob.

4. S>) a{e`m.

5. ~) J{Verb.

q ñd`§-AÜ``ZmgmR>r àíZ-2 Mr CÎmao :-

1. ~) _¥XmemñÌ.

2. H$) S>moHw$Mm°ìh.

3. H$) ZWmZrAb emboa.

4. S>) dmid§Q>r.

5. ~) aPmZmoìh.



18<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

q ñd`§-AÜ``ZmgmR>r àíZ-3 Mr CÎmao :-

1. S>) CÚmoJ.

2. A) _¥Xm.

1.7 gamdmgmR>r ñdmÜ`m`

A) Imbrb àíZm§Mr g{dñVa CËVao {bhm.

1. _¥Xm ämyJmobemñÌmMr ì`m»`m gm§JyZ ñdê$n ñnîQ> H$am.

2. _¥Xm ämyJmobemñÌ åhUOo H$m`? _¥Xm ämyJmobemñÌmMr ì`már {bhm.

3. _¥Xm ämyJmobemñÌmMm B{Vhmg ñnîQ> H$am.

4. _¥Xm ämyJmobemñÌmMo _hËd {bhm.

~) {Q>nm {bhm.

1. _¥Xm ämyJmobemñÌmMo ñdê$n

2. _¥Xm ämyJmobemñÌmMr ì`már

3. _¥Xm ämyJmobemñÌmMm B{Vhmg

4. _¥Xm ämyJmbemñÌmMo _hËd

1.8 joÌr` H$m`©

1. Amnë`m n[agamVrb _¥Xm {dVaUmMm Aä`mg H$aUo.

2. Amnë`m n[agamVrb _¥Xm Z_wZo g§H${cV H$aUo.

3. Amnë`m n[agamVrb _¥Xm {Z{_©Vr d {dH$mg à{H«$ òMm Aä`mg H$aUo.

4. Amnë`m n[agamVrb _¥Xm n[ajU H|$ÐmZm ôQ>r XoUo.

qqq
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gÌ-3 : KQ>H$-2

_¥Xm : {Z{_©Vr d JwUY_©

AZwH«$_{UH$m

2.0 C{ÔîQ>ço

2.1 àmñVm{dH$

2.2 {df` {ddoMZ

2.2.1 OoZrMr _¥Xm{Z{_©VrMr ~hþKQ>H$s` à{VH¥$Vr

2.2.2 _¥Xm {Z{_©VrMr à{H«$`m : àmH¥${VH$, O¡[dH$ d amgm`{ZH$

2.2.3 _¥XoMo àmH¥${VH$ JwUY_©

2.2.4 _¥XoMo amgm`[ZH$ JwUY_©

2.3 gmam§e

2.4 nm[a^m{fH$ eãX, eãXmW©

2.5 ñd§̀ -AÜ``Z àíZm§Mr CÎmao

2.6 gamdmgmR>r ñdmÜ`m`

2.7 joÌr` H$m ©̀

2.8 A{YH$ Aä`mgmgmR>r g§X ©̂ J«§W

2.0  C{ÔîQ>ço
1. OoZrMr _¥Xm {Z{_©VrMr ~hþKQ>H$s` à{VH¥$Vr g_OdyZ KoÊ`mg _XV hmoB©b.

2. _¥Xm {Z{_©VrMr à{H«$`m, àmH¥${VH$, amgm`{ZH$ d O¡{dH$ KQ>H$ `m§À`mVrb nañnag§~§YmMo

AmH$bZ hmoB©b.

3. _¥XoÀ`m àmH¥${VH$ d amgm`{ZH$ JwUY_m©{df`r kmZ {_iob.

4. _¥Xm ŷJmob Aä`mgmVrb d¡km{ZH$ Ñ{ï>H$moZ {dH${gV hmoB©b.

2.1 àmñVm{dH$
OZH$ IS>H$m§darb {Za§Va à{H«$`m§Mm {dH$mg qH$dm CËH«$m§VrÀ`m n[anmH$mg _¥Xm åhUVmV.
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_¥Xo_Ü ò g|{Ð` d Ag|{Ð` Ðì ò AgVmV. CËnmXZmgmR>r Amdí`H$ AgUmè`m l_, ŷ_r, ^m§S>db d
g§̀ moOZ `mn¡H$s ŷ_r hm EH$ _hÎdnyU© CËnmXH$ KQ>H$ Amho. D$Z, dmam, nmD$g BË`mXrÀ`m AI§S>

AmKmVmZo d àË`mKmVmZo IS>H$mnmgyZ _¥XoMr {Z{_©Vr hmoV AgVo. ŷn¥ð>mda hmoUmè`m AZoH$ àmH¥${VH$,
amgm`[ZH$ d O¡[dH$ {H«$`m-à{H«$`m§_wio _¥Xm {Z{_©Vr hmoVo. _¥Xm {Z{_©Vr hr EH$ {ZgJm©Vrb A§Ë`V _§X
JVrZo na§Vw gmVË`mZo Mmby Agbobr Jw§VmJw§VrMr d pŠbï> Aer à{H«$`m Amho. _¥Xm CËH«$m§V hmoV OmD$Z
n[anŠd hmoVmV. _yi IS>H$mda _¥XoÀ`m H$mhr g|._r. Wa V`ma hmoÊ`mg eoH$S>mo df} bmJVmV. Ë`m_wio
_¥Xm {Z{_©VrMm H$mi _hÎdmMm R>aVmo. gXa àH$aUmV AmnU _¥Xm {Z{_©VrMo KQ>H$, _¥Xm {Z{_©VrMr
à{H«$`m d _¥XoMo àmH¥${VH$ Am{U amgm`[ZH$ JwUY_© `m§Mm Aä`mg H$aUma AmhmoV.

2.2 {df` {ddoMZ

2.2.1 OoZrMr _¥Xm{Z{_©VrMr ~hþKQ>H$s` à{VH¥$Vr

h°Ýg OoZr `m§Mm OÝ_ 7 \o$~«wdmar 1899 amoOr ~gob, pñdËP©b±S> òWo Pmbm. pñdg \o$S>ab
BpÝñQ>Q>çyQ> Am°\$ Q>oŠZm°bm°Or òWyZ 1922 _Ü ò H¥$fr nX{dH$m àmá Ho$ë`mZ§Va Ë`m§Zr 1927 _Ü ò

Exchange Reactions `m {df`m_Ü ò g§emoYZ à~§Y gmXa H$ê$Z D.Sc. hr gdm}ƒ nXdr g§nmXZ
Ho$br. H°${b\$mo{Z©̀ m {dÚmnrR>mVrb ~Šbu òWo AÜ`mnZmMo H$m ©̀ H$arV AgVmZm 1941 À`m Xaå`mZ
Ë`m§Zr "Factors of soil formation - A system of Quantitative Pedology" hm J«§W àH$m{eV
Ho$bm. Á`m_wio Ë`m§Zm OJ^a à{gÕr {_imbr. `m J«§Wm_Ü ò Ë`m§Zr _¥Xm {Z{_©VrgmR>r H$maUr ŷV
AgUmè`m KQ>H$m§Mo gImob {díbofU Ho$bo Amho.

_¥Xm {Z{_©VrgmR>rMo H$maH$/KQ>H$ `m \$m°å ẁ©bmÛmao OoZr `m emókmZo Imbrb g_rH$aU _m§S>bo.

S = f(cl, o, r, p, t)

S = Soil Formation (_¥Xm {Z{_©Vr)

f = Factor (H$maH$/KQ>H$)

cl = Climate (hdm_mZ)

o = Organism (Ord)

r = Relief ( ŷCR>md>)

p = Parent Material (OZH$ IS>H$)

t = Time (H$mi)
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1. OZH$ IS>H$ :-

_yi IS>H$mV qH$dm OZH$ IS>H$mV Anj` {H«$ òZo Oo nXmW© g§M{`V hmoVmV Ë`m§Zm _¥XoMo
_yiÐì` åhUVmV. _yi IS>H$m§V Agbobr Ðì ò ~è`mM doim _¥XoV AmT>iVmV. VgoM _¥Xobm gwnrH$Vm
àmßV H$ê$Z XoUmar Ðì òXoIrb _yi IS>H$mnmgyZ {_iVmV. _yi IS>H$m§Mo {dXmaU d Anj` Pmë`mg
Ë`m IS>H$mMo amgm`{ZH$ JwUY_© Z ~XbVm \$ŠV {dI§S>Z {H«$`m KS>Vo Am{U IS>H$m§Mo _¥XoV ê$nm§Va

hmoVo. `m Anj` {H«$ ò_wio _yi I{ZOo, jma Am{U AÝ` KQ>H$ Ðì`m§_Ü ò H$mhrM \$aH$ nS>V Zmhr.
CXm. ~ogm°ëQ>nmgyZ {Z_m©U hmoUmar H$mir aoJya _¥Xm. amgm`{ZH$ Anj` à{H«$ ò_wio IS>H$mda amgm`{ZH$
à{H«$`m hmoVo Am{U IS>H$m§Mo {dI§S>Z Z hmoVm {dKQ>Z hmoVo. `m {H«$ òV _yi IS>H$mMo JwUY_© ~XbyZ
ZdrZ JwUY_m©Mr _¥Xm V`ma hmoVo. CXm. CîU d X_Q> hdm_mZ àXoemVrb Om§̂ r _¥Xm.

2. O¡{dH$ KQ>H$ :-

_¥Xm {Z{_©VrV dZñnVtMo `moJXmZ _hÎdnyU© Va AgVoM nU Vo àË`j d AàË`j Ago AgVo.
dZñnVtÀ`m {dKQ>ZmVyZ _¥XoVrb g|{Ð` Ðì` "øy_g'Mr {Z{_©Vr hmoVo. dZñnVtMr nmZo, \w$bo, \$m§Úm,
\$io, {~`m, O{_Zrda nS>VmV d gwH$VmV. C~Xma, AmÐ© hdm_mZmV ho nXmW© Hw$OVmV, _¥XoVrb H$mhr
gyú_ {OdmUy `m Hw$Oboë`m nXmWmªMo {dKQ>Z H$aVmV. dZñnVrVrb noerOÝ` g§aMZm ôXbr Joë`mZo
gwb^ amgm`{ZH$ g§aMZm Agbobo g|{Ð` nXmW© {Z_m©U hmoVmV. dZñnVtMr _wio _¥Xm Yê$Z R>odVmV d
Ë`m_wio Ë`m§Mr PrO amoIbr OmVo. dZñnVr ~mînmoËg©OZ H$aVmV åhUyZ Ë`m§À`m ^modVmbÀ`m hdoV

~mîn AgVo d ~mînr^dZmMm doJ H$_r AgVmo. n`m©̀ mZo _¥XmObmMo ~mînr^dZ H$_r hmoVo d Ë`m AmÐ©
amhÊ`mg gmhmæ` hmoVo. _¥Xm {Z{_©VrV dZñnVtMm gh^mJ _hÎdnyU© AgVmo.

3. hdm_mZ :-

_¥Xm {Z{_©VrV dmVmdaU à{H«$`m§Mm bjUr` Agm gh^mJ AgVmo. Vmn_mZ, nO©Ý`, dmao `m
dmVmdaUr` KQ>H$m§Mm \$ma _moR>m gh^mJ IS>H$m§À`m Anj`m§V AgVmo. OmñV Vmn_mZ, A{YH$ AmÐ©Vm

OZH$ IS>H$

O¡{dH$ KQ>H$

hdm_mZ

ŷCR>md

H$mcmdYr

_¥Xm {Z{_©Vr
à{H«$`m _¥Xm



22<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

d ^anya nmD$g `m_wio amgm`{ZH$ Anj` doJmZo hmoVo. dZñnVr Hw$OÊ`mMr d {dKQ>ZmMr {H«$`mhr Aem
n[apñWVrV Omo_mZo hmoVo. _¥XmObmMr hmbMmb Vmn_mZmda Adb§~yZ AgVo. Vmn_mZ ~mînr^dZmMm doJ

{Z §̀{ÌV H$aVo. Vmn_mZ OmñV Agob Va ~mînr^dZ doJmZo hmoD$Z _¥XmOb Odinmg g§nwï>mV Amë`mZo
_¥Xm H$moaS>çm hmoVmV. `m_wio _¥XoVrb hdoMo à_mU dmT>Vo. {hdmù`mV Vmn_mZ H$_r Agë`mZo
~mînr^dZmMm doJ _§XmdVmo d _¥XmOb {Q>Hy$Z amhVo. hdoVrc _¥Xm OcmMo à_mU H$_r AgVo, Aer
pñWVr _¥XoVrb gyú_ {OdmUy§Mo H$m ©̀ jrU H$aVo. _¥XoVrc gyú_Ord ho g|{Ð` nXmWmªMo {dKQ>H$
(Decomposers) AgVmV Vo {H«$`merb ZgVrb Va g|{Ð` nXmWm©Mo {dKQ>Z hmoV Zmhr d n`m©̀ mZo
øy_g {Z_m©U hmoÊ`mV AS>Wio òVmV. Vmn_mZ H$_r Agë`mg H$m~©ZS>m`-Am°ŠgmBS> nmÊ`m§V A{YH$

{daKiVmo Ë`m_wio gm¡å` H$m~m©åb V`ma hmoVo. amgm`{ZH$ Anj`mVrb H$m~m}ZoeZ {H«$ òg `mMo gmhmæ`
hmoVo. Vmn_mZ H$jm A{YH$ Agob Va IS>H$m§Mo AmHw§$MZ àgaU hmoV amhVo Ë`m_wio H$m{`H$ Anj`mg
MmbZm {_iVo. EH§$XarV Aem Anj`m_wio IS>H$ Xþ̂ §JVmV. OmoaXma dmè`m_wio IS>H$m§Mo gwQ>o H$U
VgoM _¥XoVrb n¥ð>r` H$U ñWbm§V[aV hmoV amhVmV.

4. ^yCR>md :-

ŷê$nm§Mm CVma, C§M gIbnUm `mda _¥XoMr Imobr {Z §̀{ÌV hmoVo. Jwê$ËdeŠVrÀ`m à^mdmImbr
Anj{`V H$U d _¥Xm H$U CVmamcm AZwgê$Z ñWmZm§V[aV hmoV AgVmV. {edm` _¥Xm Ob d Ë`mV
{dÐmì` pñWVrV Agbobr nmofUÐì ò CVmamÀ`m AZwf§JmZo dmhÿZ OmV AgVmV. CVma Vrd« Agob Va
_¥Xm H$U dmhÿZ OmÊ`mMo à_mU A{YH$ AgVo. Aem ^mJmV _¥Xm OmS>ga-^aS> H$Um§Zr ~Zboë`m

AgVmV. _yi IS>H$mda _¥Xm Wahr nmVi AgVmo. S>m|Ja d nd©V CVmamda Aem _¥Xm AgVmV. `mCbQ>
_¡XmZr àXoem§V, nR>mamda _¥Xm Wa OmS> AgVmo d Ë`m gyú_ H$Um§Zr ~Zboë`m AgVmV. _¥XoÀ`m
{dH$mgm§V ŷ~mø d ŷA§VñW à{H«$`mhr _hÎdmÀ`m R>aVmV. ŷH§$nm_wio d Ádmbm_wIr {H«$ òZo Zì`m
_¥XoMr {Z{_©Vr hmoVo. Aem _¥Xm gwnrH$ AgVmV. ZÚm§_wio nya_¡XmZo, {Ì ŵO àXoe B. ŷê$no {Z_m©U hmoVmV.
`m ŷê$nmdarb _¥Xm eoVrg Cn ẁŠV AgVmV. {h_ZÚm§À`m {h_moT>m§Mo àXoe, {h_-ObmoT> _¡XmZo òWrb
_¥Xmhr gwnrH$ AgVo. dmè`mÀ`m {ZjonU H$m`m©_wio {Z_m©U Pmbobr bmoEg _¥Xm Cn ẁŠV _mZbr OmVo.

5. H$mbmdYr -

_¥Xm {Z{_©Vr AË §̀V _§X JVrZo hmoV AgVo. eoH$S>mo dfm©Z§Va H$mhr g|._r. OmS>rMr _¥Xm V`ma
hmoVo. BVŠ`m XrK© H$mbmdYrV {Z{_©Vr KQ>H$mV Iyn ~Xb hmoVmV d Ë`mMm n[aUm_ _¥Xm {Z{_©VrÀ`m

Xamdahr hmoVmo. AZoH$ ^m¡{VH$, amgm`{ZH$ d O¡{dH$ {H«$`m-à{H«$`m, Ë`m§À`mVrb gmhM ©̀ g§VwbZ
amIbo Joë`mg _¥Xm {Z{_©VrMm H$mi d Ë`m§Mm Cn`mo{JVoMm H$mi `m§À`mV \$ma V\$mdV AmT>iVo.
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gmVË`mZo {nHo$ KoUo, A{V[aŠV ObqgMZ, IVm§Mm dmna `mZwgma AdZV Pmboë`m _¥Xm nwZ©Cn`moJr
hmoÊ`mgmR>r Úmdm bmJUmam H$mi {Xbm OmV Zmhr d Aem _¥Xm AZwËnmXH$ hmoVmV.

* ñd`§-AÜ`ZmgmR>r dñVw{Zð> àíZ-1 *

q `mo½` n`m©` {ZdSy>Z {dYmZo nyU© H$am.

1. Imcrc n¡H$s H$moUË`m emókmZo _¥Xm{Z{_©VrMr ~hþKQ>H$s` à{VH¥$Vr _m§S>br.

A) S>moHy$ Mm°ìh ~) Ho$ba H$) OoZr S>) S>opìhg.

2. _¥Xm {Z{_©VrMo H$maH$/KQ>H$ ñnï> H$aÊ`mgmR>r OoZr `m§Zr H$moUVo g_rH$aU _m§S>bo.

A) S = f(cl, o, r, p, t) ~) s = o(f, cl, r, p, t)

H$) S = cl(f, o, r, p, t) S>) S = r(f, cl, o, p, t)

3. ................... _wio _¥Xobm øy_gMm nwadR>m hmoVmo.

A) hdm_mZ ~) ŷn¥ð> H$) O¡drH$ KQ>H$ S>) OZH$ IS>H$.

4. _¥Xm {Z{_©Vr H$moUË`m JVrZo hmoV AgVo?

A) ObX ~) _§X H$) Vrd« S>) gImob.

5. nd©Vr` CVmamnojm _¡XmZr àXoemV _¥XoMm Wa H$gm AgVmo?

A) OmS> ~) nmVi H$) CWi S>) ~marH$.

2.2.2 _¥Xm {Z{_©VrMr à{H«$`m

_¥Xm hr dZñnVtZm nmofH$Ðì ò nwa{dÊ`mMo H$m ©̀ H$aVo. gmYmaUnUo hr I{ZOo, _wbÐì ò _¥XoV Jmi
(Clay) d g|{Ð` Ðì ò (Humus) `m§Zr Yê$Z R>odbobr AgVmV. _¥XoMo _wb ŷV KQ>H$ VrZ àH$maMo

åhUOo ñWm ẁ, Ðd Am{U dm ẁ ñdê$nmV AgVmV. `mn¡H$s 50% ñWm ẁ (45% _¥Xm d 5% go{Ð`
Ðì ò) 25% hdm Am{U 25% _¥XoVrb nmUr AgVo. `mn¡H$s ñWm ẁ KQ>H$m§Mo à_mU pñWa _mZbo OmVo
d gmYmaU n[apñWVr_Ü ò _¥XoVrb dm ẁ§Mo à_mU dmT>ë`mg _¥XmOb H$_r hmoVo d CbQ> n[apñWVr_Ü ò
_¥XmObmMo à_mU dmT>Vo.

V _¥Xm {dH$mgmÀ`m XrK© H$mbmdYrgmR>r _¥Xm {dH$grV hmoV Jobr AgVm {VÀ`m Cä`m
N>oXm_Ü ò (Verticle Section) XmoZ Vo VrZ doJdoJù`m a§JmMo Wa V`ma Pmbobo
{XgVmV.
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V ho gd© Wa EH$_oH$m§nmgyZ a§J, nmoV, Vmn_mZ, gpÀN>ÐVm, aMZm, KZVm B. JwUY_m©V {^ÞVm
Xe©{dVmV. `m Wam§Zm _¥XoMo Wa (Soil Horizon) åhUVmV.

V gmYmaUnUo _¥XoV nwT>rb Wa (Soil Horizon) AmT>iVmV.

i) 'O' Wa ii) 'A' Wa iii) 'B' Wa iv) 'C' Wa v) 'R' Wa.

'O' Wa

'A' Wa

'B' Wa

'C' Wa

'R' Wa.

AmH¥$Vr H«$. 2.1 : _¥XoMo Wa

1. 'O' Wa …Wa …Wa …Wa …Wa … hmM ŷn¥ð>r` Wa åhUyZ AmoiIbm OmVmo. `m Wam_Ü ò ŷn¥ð>mZOrH$ Z
Hw$Oboë`m g|{Ð` nXmWmªMo à_mU A{YH$ AgVo. `mCbQ> Hw$Oboë`m g|{Ð` nXmWmªMo à_mU
'A' WamZOrH$ A{YH$ AgVo. `m WamV g|{Ð` Ðì`m§Mo à_mU A{YH$ (Organic

Content) AgVo. åhUyZ `mg 'O' Wa åhUVmV.

2. 'A' Wa … `mbmM _¥XoMm daMm Wa (Top Soil) åhUyZ AmoiIbo OmVo. `m WamV g|{Ð`
Ðì`m§Mo à_mU A{YH$ AgVo åhUyZ `mMm a§J BVa Wam§nojm JS>X (Dark) AgVmo. `m

Wam_Ü ò OmS>çm^aS>çm Jmi_mVrMo à_mU A{YH$ AgÊ`mMo H$maU åhUOo dmhË`m d
{PanË`m nmÊ`mg_doV `m WamVrb _¥XmH$U dmhÿZ ImbÀ`m WamV OmVmV. `m à{H«$ òg
AdjmbZ (Elluviation) Ago åhUVmV. `m _¥XmWamV O¡{dH$ g§gmYZm§Mm (Jm§Sy>i,
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H$dH$, e¡dmbo B.) {H«$`m§Mm à^md A{YH$ AgVmo Ë`m_wio hm Wa _¥XoMm gdm©{YH$ gw{nH$
Wa AgVmo.

3. 'B' Wa … `m Wamg Cn_¥Xm (Subsoil) åhUyZ AmoiIbo OmVo. hm _¥XmWa A WamÀ`m
Imbr AgVmo. _wi IS>H$mÀ`m gd© JwUY_m©nmgyZ AË §̀V doJir _¥Xm `m WamV AmT>iVo.
CîUH$Q>r~§Yr` àXoem_Ü ò `m WamV Am`Z© Am°ŠgmB©S>, A°ë ẁ{_ZrA_ Am°ŠgmB©S> Mo à_mU
A{YH$ AgVo. H$maU A WamVyZ dmhÿZ Ambobo I{ZOo d BVa nXmW© `m WamV O_m hmoVmV
`m à{H«$ òg ñWmnZ Wa (illuviation) åhUVmV. `m WamV I{ZOo O_m hmoVmV åhUyZ `mg

g§M` {d^mJ (Zone of Accumulation) Agohr åhUVmV.

4. 'C' Wa … B WamImbr AgUmè`m `m Wamda _¥Xm{Z{_©Vr à{H«$ òMm \$ma H$_r n[aUm_
Pmbobm {XgVmo d _wi IS>H$mà_mUoM `m WamMo àmH¥${VH$ d amgm`{ZH$ JwUY_© AgVmV.
hr _¥Xm OmS>çm^aS>çm XJS>-JmoQ>çm§Mr ~Zbobr AgVo. `mÀ`m Imbr AgUmè`m 'R'

WamÀ`m Anj`mZo øm WamVrb _¥Xm V`ma hmoVo. ewîH$ àXoemV `m WamV H°$pëe`_ H$m~m}ZoQ>
(CaCO

3
) Mo à_mU A{YH$ AmT>iVo. `m WamV H$_Hw$dV IS>H$m§Mo à_mU A{YH$ AgVo

d Vo `m WamImbrb IS>H$mnojm H$_Hw$dV AgVmV.

5. 'R' Wa … `m WamV XJS>JmoQ>çm§Mo (Regolith) à_mU A{YH$ AgVo åhUyZ `m Wamg
'R' Wa åhUVmV. _wi IS>H$mÀ`m Anj`mZo hm Wa V`ma hmoVmo. åhUyZ `mÀ`m _¥XoV _wi
IS>H$mMo A{YH$ JwUY_© AmT>iVmV.

q _¥Xm {Z{_©VrMr à{H«$`m - àmH¥${VH$, O¡[dH$ d amgm`{ZH$

1. àmH¥${VH$ à{H«$`m :-

H$m{`H$ qH$dm `m§{ÌH$ nÕVrZo ŷn¥ð>mdarb IS>H$m§Mo VwH$S>o hmoD$Z Ë`mMo ~marH$ _mVrV ê$nm§Va
hmoÊ`mÀ`m {H«$ òbmM _¥Xm {Z{_©VrMr àmH¥$[VH$ à{H«$`m åhUVmV. D$Z, dmam, nmD$g `mgma»`m
H$ma§H$m_wio _yi IS>H$m§da gmVË`mZo Xm~ d VmU nSy>Z IS>H$m§Mo {dI§S>Z hmoVo Am{U Ë`mVyZM ŷn¥ð>mda
_¥XoMm Wa {Z_m©U hmoV amhVmo. OmñV Vmn_mZmÀ`m H$moaS>çm àXoemV {XdgmÀ`m d amÌrÀ`m Vmn_mZmV

\$ma _moR>r V\$mdV AgVo. {Xdgm A{VCƒ Vmn_mZm_wio IS>H$ VmnVmV d àgaU nmdVmV `mCbQ> amÌr
H$_r Vmn_mZm_wio Vo PnmQ>çmZo W§S> hmoVmV d Ë`m§Mo AmHw§$MZ hmoVo. `m gVVÀ`m Am§Hw$MZ àgaUm_wio
IS>H$mVrb I{ZOm§_Ü ò VUmd {Z_m©U hmoD$Z IS>H$m§Zm ôJm nS>VmV d hiyhiy IS>H$ \w$Qy>Z Ë`mnmgyZ
~marH$ _¥XmH$Um§Mr {Z{_©Vr hmoVo. erV d C§M nd©Vr` àXoemVgwÕm Vmn_mZ JmoR>U q~XÿImbr OmV
Agë`mZo nmUr JmoR>Ê`mMr {H«$`m KS>V AgVo. IS>H$m§À`m ôJm_Ü ò nmUr JmoR>Vo Voìhm nmÊ`mMo ~\$m©V
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ê$nm§Va hmoV AgVmZm Ë`mMm Xm~ IS>H$mVrb ôJm§_Ü ò {Z_m©U hmoVmo. dma§dma hr {H«$`m Pmë`m_wio
IS>H$ \w$Q>VmV d Ë`m§Mo _¥XoV ê$nm§VaU hmoVo. dmid§Q>r àXoemV dmam hm H$maH$ OmñV à^mdr AgVmo.

dmid§Q>mV dmè`mMm doJ OmñV AgVmo. dmè`m~amo~a dmhÿZ òUmar dmiy _mJm©Vrb IS>H$m§da gVV
AmKmV H$aVo. `m_wio IS>H$ H$_Hw$dV hmoVmo, Ë`mMo nmnwÐo gwQ>VmV d Ë`mnmgyZ _¥Xm{Z{_©Vr hmoVo. OmñV
nO©Ý`_mZ Agboë`m àXoemV VS>H$Ý`mÀ`m {H«$ òÛmao _¥XoMr {Z{_©Vr hmoVo. AmÐ© àXoemV nO©Ý`mÀ`m AmYr
gỳ m©À`m CîUVo_wio IS>H$ A{Ve` Vmnbobo AgVmV. Aem VßV IS>H$mda nmUr nS>ë`mg IS>H$mg
VS>o nSy>Z H$mbm§VamZo Ë`mMo bhmZ-bhmZ H$U AbJ hmoVmV.

2. O¡[dH$ à{H«$`m …-

dZñnVr, àmUr, _mZd `m§À`m_wio {dKQ>Z d AnKQ>Z {H«$`m hmodyZ IS>H$ H$_Hw$dV hmoVmV
Am{U Ë`m§Mo ~marH$ _mVr H$UmV ê$nm§Va hmoVo `mbm _¥Xm{Z{_©VrMr O¡{dH$ à{H«$`m åhUVmV. dZñnVr_wio
H$m{`H$ d amgm`{ZH$ Aem XmoÝhr àH$maMo {dXmaU hmoVo. dZñnVtMr _wio O{_ZrV Imobda {eaVmV.
bhmZ _wio IS>H$m§À`m \$Q>rV àdoe H$aVmV d H$mbmV§amZo Vr _moR>r hmoVmV Voìhm IS>H$m§À`m ôJm ê§$X
hmoVmV Am{U IS>H$ Xþ̂ §JVmV. dZñnVr_wio amgm`{ZH$ {dXmaUhr hmoVo. dZñnVr_Ü ò Ob ẁŠV
~°pŠQ>[a`m AgVmV. ho gyú_ OrdmUy IS>H$mVrb I{ZO Ðì ò doJir H$aVmV. `m_wio IS>H$ H$_Hw$dV

hmoD$Z _¥Xm{Z{_©Vr à{H«$`m KSy>Z òVo. dZñnVr à_mUoM àmUrgwÕm _¥Xm {Z{_©Vrbm _XV H$aVmV. n¥Ïdrda
AZoH$ àH$maMo àmUr {~io V`ma H$aVmV. {Zdmè`mgmR>r {ddao V`ma H$aVmV. Ë`m_Ü ò {H$Q>H$, C§Xra,
Kwer ̀ m§Mm C„oI H$aVm ̀ oB©b. ho àmUr IS>H$ nmoIê$Z _¥Xm{Z{_©Vrbm gmhmæ` H$aVmV. AmYw{ZH$sH$aUm_wio
_¥Xm{Z{_©VrVrb _mZdr dmQ>m dmTy> bmJbm Amho. H¥$fr, ObqgMZ àH$ën, dmhVyH$_mJ© {Z{_©Vr, B_maV
C^maUr, IS>r {_i{dÊ`mgmR>r S>m|Ja nmoIaUo Aem {d{dY {H«$`m§Ûmao _mZd _¥Xm{Z{_©Vrg AàË`jnUo
H$maUr^yV R>aVmo.

3. amgm`{ZH$ à{H«$`m …-

dmVmdaUm_Yrb Am°ŠgrOZ, H$m~©Z S>m`-Am°ŠgmB©S>, hm`Ś>moOZ `m§À`m n[aUm_m_wio IS>H$m§_Ü ò
amgm`{ZH$ n[adV©Z KS>VmV. IS>H$mVrb _wbÐì`m§À`m AmH$ma_mZmV d ñdê$nmV ~Xb Pmë`mZo _yi
IS>H$mMo {dKQ>Z hmoD$Z _¥Xm{Z{_©Vrbm gwê$dmV hmoVo `mbmM _¥Xm{Z{_©VrMr amgm`{ZH$ à{H«$`m åhUVmV.
nmdgmMo nmUr, ~\©$ {db`, dmVmdaUmVrb {d{dY dm ỳ, _mZdr {H«$`m `m_wio amgm`{ZH$ {dXmaU KSy>Z
òVo. àË òH$ àH$maÀ`m amgm`{ZH$ Ðì`mMr IS>H$mda hmoUmar A{^{H«$`m doJdoJù`m àH$maMr AgVo.

hdoVrb Am°ŠgrOZMm X_Q> hdm_mZmV bmoh ẁŠV IS>H$mda n[aUm_ hmoVmo. IS>H$mVrb bmohmMo
Am°ŠgmB©S>g² ~ZVmV. hr {H«$`m bmohmÀ`m J§OÊ`mgmaIr AgVo. `m {H«$ òbm Am°[ŠgS>oeZ qH$dm
^ñ_rH$aU Ago åhUVmV. Am°pŠgS>oeZ_wio IS>H$mMo amgm`{ZH$ {dKQ>Z hmoD$Z _¥Xm{Z{_©Vrbm _XV



27<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

hmoVo. nmdgmù`mV H$m~©Z S>m`Am°ŠgmB©S> dm ỳ nmÊ`mV {daKiyZ H$m~m}{ZH$ Amåb V`ma hmoVo. `m gm¡å`
H$m~m}{ZH$ AmåbmMr A{^{H«$`m A{¾OÝ` IS>H$mda hmoD$Z Ë`mVyZ H°$pëe`_ H$m~m}ZoQ>, gmo{S>`_,

_°¾o{e`_, {g{bH$m ho KQ>H$ doJio hmoVmV. `m {H«$ ò_wio IS>H$ H$_Hw$dV hmoVmV. MwZIS>r, S>mobmo_mB©Q>,
g§J_ada IS>H$mda H$m~m}{ZH$ AmåbmMr A{^{H«$`m hmoD$Z hiyhiy Ë`mnmgyZ _¥XmH$U {Z_m©U hmoD$
bmJVmV. OmñV nmdgmÀ`m àXoemV ObAnKQ>Z {H«$ òÛmao IS>H$mVrb \o$ëS>ñnma `m I{ZO Ðì`mda
nmÊ`mMr A{^{H«$`m hmoVo. nmdgmMo nmUr IS>H$mV _waë`mda Ë`mMm \o$ëS>ñnmaer g§nH©$ Ambm AgVm
Aem àH$maMr A{^{H«$`m KSy>Z I{ZOmMm AmH$ma dmT>Vmo. `m {H«$ òbm hm`Ś>oeZ Ago åhUVmV. Ë`m_wio
IS>H$ {R>gyi hmoD$Z Ë`mMo _mVrV ê$nm§Va hmoVo.

q _¥Xm{Z{_©VrMo ñVa (Soil formation Stages) :-

Imbrb ghm à_wI à{H«$`m§Ûmao _¥Xm {Z{_©VrMr à{H«$`m MmbVo …

1. AnjmbZ (Leaching) : hr à{H«$`m àm_w»`mZo CîU d X_Q> hdm_mZmÀ`m àXoemV
MmbVo. `m {R>H$mUr _¥XoVrb {dÐmì` {gbrH$m, H°$pëeA_ `mgmaIo KQ>H$ nmÊ`mgmo~V
dmhÿZ OmVmV (Leaches away) d Cd©arV _¥XoV Am`Z© Am°ŠgmB©S>, A°ë ẁ{_ZrA_
Am°ŠgmB©S>Mo à_mU dmT>Vo. hr _¥Xm b°Q>oamB©Q>rH$ _¥Xm (Lateritic Soil) åhUyZ AmoiIbr
OmVo. `m _¥XoV øw_gMo à_mU H$_r AgyZ hm`Ś>moOZ Am`Zm§À`m {dZr_`m_wio (Exchange)

_¥Xm AmåbY_r© hmoVo.

2. AdjmbZ (Elluviation) … A{V nO©Ý` d _¥XoV {PanUmè`m nmÊ`m_wio _¥XoVrb bmoh
A°ë ẁ{_{ZA_ Am°ŠgmB©S>Mo {dÐmì` KQ>H$ _¥XoÀ`m 'A' Wam_YyZ dmhÿZ OmVmV. `m à{H«$ òg
AdjmcZ à{H«$`m åhUVmV.

3. ñWmnZ Wa (Illuviation) … `m à{H«$ òV daÀ`m WamVyZ dmhÿZ òUmao KQ>H$ 'B' Wam_Ü ò
O_m hmoVmV. `m à{H«$ òg illuviation åhUVmV. daÀ`m WamVyZ dmhÿZ òUmao KQ>H$ Oa

Am ©̀Z Am°ŠgmB©S> Am{U A°ë ẁ{_ZrA_ Am°ŠgmB©S> gmaIo {XgVrb Va 'B' WamMm a§J 'A'

WamgmaIm JS>X (Dark) Agy eH$Vmo.

4. à_¥XmH$aU (Podzolisation) … g_{eVmoîU H$Q>r~§Yr` àXoemV (Temperate region)

gwMrnUu d¥jm§À`m nmZm§_Ü ò W§S>rnmgyZ d ~\$m©nmgyZ ~Mmd H$aÊ`mgmR>r g§̀ wJ gmaIo KQ>H$
AgVmV. `m nmZm§À`m Hw$OÊ`mZ§Va ho KQ>H$ _¥XoVrb A°ë ẁ{_ZrA_ d Am ©̀Z _wbÐì`m§er
A{^{H«$`m nmdyZ A°ë ẁ{_{ZA_ d Am`Z© goŠgrAm°ŠgmB©S> V`ma H$aVmV. hogo{¹$Am°ŠgmB©S>
nmÊ`m_Ü ò {dÐmì` Agë`m_wio ~\$m©À`m {dVië`mZ§Va nmÊ`mg_doV dmhÿZ OmVmV.
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Ë`m_wio _¥XoV {g{bH$mMo à_mU A{YH$ amhVo Am{U _¥Xm amImS>r a§JmMr ~ZVo.hr _¥Xm
AmåbY_u AgyZ Vr Zm{nH$ AgVo.

5. ½bò tJ (Gleying) … hr à{H«$`m XbXbrÀ`m àXoemV _¥XoVrb Am ©̀Z Am°ŠgmB©S>
(Am°pŠgOZ{dahrV) n[apñWVr_Ü ò H$nmV à{H«$`m H$aVmo. `m_wio `m _¥Xog {hadm a§J àmá
hmoVmo. JmimMo, XbXbrÀ`m àXoemV g|{Ð` KQ>H$m§Mo à_mU A{YH$ AgVo.

6. MwZm_`Z (Calcification) : `m à{H«$ ò_Ü ò ewîH$ àXoemV _¥XoVrb CaCO
3 
(H°$pëe`_

H$m~m}ZoQ>) EH$Ì òD$Z Ë`m§Mo JmoQ>o/H§$H$a V`ma hmoVmV. JmimÀ`m Zì`m ImXa _¥XoV
Calcification à{H«$`m hmoD$Z {VMo ^m§Ja _Ü ò ê$nm§Va hmoVo. `m ^m§Ja _¥XoV H§$H$aMo
à_mU A{YH$ AgVo. VwbZoV ^m§Ja Zm{nH$ AgVmo.

q _¥XoMo àmH¥${VH$, O¡{dH$ d amgm`{ZH$ d¡{eîQ>ço :-

H«$.           d¡{eîQ>ço dmiy nmo`Q>m {MH$U_mVr

* ñd`§-AÜ`ZmgmR>r dñVw{Zð> àíZ-2 *

q `mo½` n`m©` {ZdSy>Z {dYmZo nyU© H$am.

1. dZñnVr d àmUr `m_wio _¥Xm{Z{_©VrMr Imcrc n¡H$s H$moUVr à{H«$`m KSy>Z òVo?

A) àmH¥${VH$ ~) O¡{dH$ H$) amgm`{ZH$ S>) AO¡{dH$.

(Sand) (Silt) (Clay)

1. ObYmaU j_Vm H$_r _Ü`_ Vo OmñV OmñV

2. _¥Xo_Yrb dm §̀wMo à_mU A{YH$ _Ü`_ H$_r

3. nmUr {PanÊ`mMm Xa A{YH$ _Ü`_ H$_r

4. gpÀN>ÐVm H$_r _Ü`_ A{YH$

5. _¥XoVrb g|{Ð`nXmWmªMo à_mU H$_r _Ü`_ A{YH$

6. g|{Ð` nXmWmªÀ`m {dKQ>ZmMm Xa doJdmZ _Ü`_ hiydma

7. nmÊ`m_wio hmoUmè`m _¥Xm AdZVrMo à_mU H$_r A{YH$ _¥Xm gwQ>rgwQ>r

Agob Va A{YH$

8. nmofUÐì ò gmR>dyZ R>odÊ`mMr j_Vm H$_r _Ü`_ A{YH$
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2. Imcrc n¡H$s H$moUVr _¥Xm{Z{_©VrMr àmH¥${VH$ à{H«$`m Amho?

A) Am°pŠgS>oeZ ~) H$m~m}ZoeZ H$) hm`S´>oeZ S>) VwfmanmV.

3. OmñV nmdgmÀ`m d AmÐ© hdm_mZmÀ`m àXoemV ................. _¥Xm AmT>iVo.

A) AmåbY_u ~) AëH$Y_u H$) nmo`Q>m S>) aoJya.

4. bmoh> Am°pŠgS>rH$aUm_wio _¥Xobm H$moUVm a§J àmá hmoVmo?

A) Vm§~S>m ~) {ndim H$) H$mim S>) H$aS>m.

5. _¥Xm {Z{_©Vr_Ü ò H$moUVm IS>H$ _hÎdmMm AgVmo?

A) _¥Xÿ ~) H${R>U H$) ê$nmV§arV S>) OZH$.

2.2.3 _¥XoMo àH¥${VH$ JwUY_© …-

_¥XoMo àmH¥${VH$ JwUY_© Imbrb à_mUo AmhoV :-

1. _¥Xmê$n (Soil Morphology) :-

_¥XoMo ê$n _mVrÀ`m ñdê$nm à_mUo doJdoJio AgVo. _moR>çm Am{U IS>~S>rV H$Um§À`m _mVrbm
dmiy Va ~marH$ H$Um§À`m _mVrg {MH$U _mVr Ago åhUVmV. _mVrÀ`m H$Um§Mr dJ©dmar H$aÊ`mgmR>r
Ë`mÀ`m AmH$mamMr ñWyb _`m©Xm R>a{dUo Amdí`H$ AgVo. _mVrÀ`m H$Um§Mo dJuH$aU H$Um§À`m

AmH$ma_mZmdê$Z Mma dJm©V H$aÊ`mV òVo.

H«$.
_¥Xm H$UmMm AmH$ma_mZ                

d¡{eîQ>ço
  AmH$ma ({_._r._Ü`o)

1. OmS> dmiy 0.2 Vo 2.0 `m§Zm IS>o åhUVmV, Vo S>moù`m§Zr {XgVmV.

2. ~marH$ dmiy 0.02 Vo 0.2 `m§Zm dmiy åhUVmV, Vo S>moù`m§Zr {XgVmV.

3. nmò Q>m 0.002 Vo 0.02 gyú_ AmH$ma_mZ, gmÜ`m gyú_Xe©H$ ̀ §ÌmVyZ {XgVmV.

4. {MH$U _mVr 0.002 nojm bhmZ A{Vgyú_, e{º$_mZ gyú_Xe©H$ §̀ÌmVyZ {XgVmV.
`m§Zm {MH$U_mVr åhUVmV.

A) {MH$U _mVr (Clay) :-

1. {MH$U _mVrMo H$U gyú_ AgVmV. IS>H$mda nmUr, dmam, CîUVm `m§Mm n[aUm_ hmoD$Z
ho H$U ~ZVmV. Ë`m_wio `mV AÞÐì`m§Mo à_mU A{YH$ AgVo.
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2. Ago _mVrMo H$U nmÊ`mÀ`m g§nH$m©V Amco H$s {b~{b~rV hmoVmV, \w$bVmV Am{U _mVr

{^Obr H$s {MH$Q> ~ZVo. Amem _mVrbm hdm Vmo AmH$ma XoVm òVmo. dmië`mZ§Va Vr

AmH$gVo. _moR>çm ôJm nS>VmV Am{U Q>UH$ ~ZVo.

3. nmÊ`mV {MH$U _mVr {_gibr H$s _mVrMo H$U {Zb§{~V pñWVrV (gñn|eZ ñQ>oO) amhVmV

Am{U bdH$a Vimer gmMV ZmhrV. H$mobm`S>bMo JwUY_© {MH$U _mVrV AmT>iVmV.

4. O{_ZrÀ`m XmoZ H$Um§Vrb nmoH$ir H$_r Agbr Var gd© H$Um§Vrb EHy$U nmoH$ir OmñV

AgVo. Ë`m_wio {MH$U _mVr_Ü ò {VÀ`m dOZmÀ`m 70 Vo 80 Q> o̧$ nmUr Yê$Z R>odbo

OmVo.

5. Á`m O{_ZrV {MH$U _mVrMo à_mU A{YH$ AgVo Aem O{_ZrV nmUr bdH$a _waV Zmhr.

O_rZ nmUr Yê$Z R>odV Agë`mZo hdm IoiVr amhV Zmhr. Amobmdm AgVmZm Vr {MH$Q>

~ZVo Am{U Amobmdm Zmhrgm Pmbm H$s O{_Zrbm ôJm nSy>Z Vr Q>UH$ ~ZVo.

6. Aem O{_ZrV Zm§JaUr H$aUo OS> OmVo. _moR>r T>oH$io {ZKVmV. Aem O{_ZrMr H°$Q>m`Z

EŠgM|O j_Vm OmñV AgVo.

Am) nmò Q>m (Silt) :-

1. nmò Q>çmMo H$U 0.02 Vo 0.002 {_{b_rQ>a AmH$maMo (ì`mgmMo) AgVmV. nmò Q>m hm

dmiy d {MH$U _mVr øm§À`m _Ybr AdñWm Amho. _mVrÀ`m H$UmVrb nmoH$ir nmÊ`mMm

`mo½` {ZMam hmoD$Z d hdm IoiVr amhrb BVnV _moR>m AgVmo.

2. nmò Q>m _`m©Xonojm OmñV H$moaS>m hmoV Zmhr qH$dm Ë`mg ôJm nS>V Zmhr. AWdm OmñV

nmÊ`mZo {b~{b~rV hmoV Zmhr. Jmim_YyZ dmiyà_mUo doJmZo nmUr {PanyZ OmV Zmhr.

3. nmò Q>çmMr O_rZ JmimnmgyZ ~Zbobr AgVo. aoVmS> qH$dm hbŠ`m O{_ZrÀ`m JwUY_m©Mm

gwaoI g_Ýd` O{_ZrV AmT>iVmo. Aem O{_ZrV dmiy, nmò Q>m d {MH$U _mVr `m§Mo `mo½`

{_lU AgVo. hbŠ`m d ^mar O{_ZrMo Xmof {VÀ`mV AmT>iV ZmhrV.

B) ~marH$ d OmS> dmiy (Fine and coarse sand) :-

1. ~marH$ dmiy d OmS> dmiy `m§Mo H$U CKS>çm S>moù`m§Zm ghOnUo {XgVmV. H$Um§Mm AmH$ma

à_mU~Õ ZgVmo, Vmo bhmZ_moR>m AgVmo. àË òH$ H$U doJdoJio amhVmV. EH$_oH$m§Zm

{MH$Qy>Z amhV ZmhrV. KS>Ugwb^Vm H$_r AgVo AWdm A{O~mV ZgVo.
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2. XmoZ H$Um§Vrb nmoH$ir _moR>r Agë`m_wio Ë`mV \$mago nmUr Yê$Z R>odbo OmV Zmhr.
dmiy_` O{_ZrV {VÀ`m dOZmÀ`m Ho$di 30 Q>ŠHo$ nmUr amhVo. nmdgmMo qH$dm

Amo{bVmMo nmUr bdH$a {PanyZ OmVo åhUOoM nmÊ`mMm {ZMam OmñV à_mUmV hmoVmo.
Ë`m_wio AÞÐì ò {PanyZ OmVmV.

3. O{_ZrVrb H$Um§Mr nmoH$ir _moR>r Agë`m_wio nmoH$irV hdm IoiVr amhVo. H$U
EH$_oH$m§Zm {MH$Qy>Z amhV Zgë`m_wio dmè`m_wio Ë`m§Mr Yyn hmoVo. H$Um§Mo {dKQ>Z hiyhiy
hmoVo Agë`m_wio {nH$m§Zm \$ma WmoS>m AÞnwadR>m hmoVmo.

4. O{_ZrV XJS>, dmiy, IS>o `m§Mo à_mU OmñV Agbo H$s Vr O_rZ _moH$ir ŵg ŵgrV amhÿZ
nmÊ`mMm {ZMam Mm§Jbm hmoVmo, hdm IoiVr amhVo. O_rZ _emJVrbm gwb^ hmoVo. Aer
O_rZ hbH$s AgVo, AÞnwadR>m `mo½` àH$mao hmoV Zgë`m_wio {nH$m§Mr dmT> Mm§Jbr hmoV
Zmhr.

2. _¥XoMm nmoV (Soil Texture) :-

1. O{_ZrMm nmoV åhUOo O{_ZrVrb dmiy (OmS> d ~marH$), Jmi (nmò Q>m) d {MH$U _mVr
`m§Mo nañnam§er AgUmao à_mU hmò . O{_ZrV `m Mmahr àH$maÀ`m _mVrMo H$U H$_r

AYrH$ à_mUmV AgVmV d Ë`m§À`m à_mUmdê$Z O{_ZrMm nmoV R>a{dbm OmVmo.

2. _mVrÀ`m H$Um§Mo à_mU {H$Vr Amho ho nmhÊ`mgmR>r Am§Vaamï´>r` _mÝ`Vmàmá ^m¡{VH$

n¥W¸$aU (_oH°${ZH$b A°Zm{bgrg) nÕV Cn`moJmV AmUVmV. `mgmR>r B§Q>aZ°eZb {nnoQ>-
~rH$a nÕVrMm Cn`moJ H$aVmV.

3. O{_ZrVrb nmÊ`mMo MbZdbZ j_VmXoIrb O{_ZrÀ`m nmoVmdaM Adb§~yZ AgVo.

4. ^mar nmoVmÀ`m O{_ZrV ~marH$ H$Um§Mo à_mU, I{ZOÐì`mMm gmR>m Am{U O{_ZrMr
ObYmaUm eŠVrXoIrb A{YH$ AgVo. åhUyZ {nH$mÀ`m Ñï>rZo ^mar O{_Zr gwnrH$

AgVmV.

5. ^mar nmoVmÀ`m O{_Zr nmÊ`mÀ`m emofUm_wio àgaU d CÝhmù`mV AmHw§$MZ nmdVmV d
O{_Zrg _moR>çm ôJm nS>VmV. _mVrMo H$U {OVHo$ gyú_ {VVH$s ObYmaUeŠVr A{YH$

AgVo.

6. ^mar nmoVmÀ`m O{_ZrV nmUr _mVr_Yrb gyú_ H$Um§Vrb nmoH$irV gmRy>Z amhVo d

Ho$emH$f©Um_wio Vo ~è`mM H$mimn ª̀V {nH$mÀ`m _wim§Zm {_iy eH$Vo.
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7. hbŠ`m nmoVmÀ`m AWdm dmiy{_lrV O{_ZrV nmUr \$ma doi amhV Zmhr. Ë`m_wio {nH$mg
{Xbobo IV {ZMè`mdmQ>o ~mhoa nS>Ê`mMr eŠ`Vm A{YH$ AgVo.

H$Um§Mo gd©gmYmaUnUo à_mU (%)

dmiy nmo`Q>m {MH$U
H«$. _mVrMo H$U (g±S>) ({gëQ>) _mVr           d¡{eîQ>ço

(Šbo)

1. OmS> dmiy O_rZ 70-80 10-20 0-10 AË §̀V aIaIrV _mVrMo H$U EH$_oH$m§Zm
(H$mog© g±S>r bmo_) {MH$Qy>Z amhV ZmhrV.

2. dmiy_` nmò Q>m _mVr 50-70 10-20 10-20 ~marH$ dmiyMo à_mUd IaIarVnUm
(g±S>r bmo_) WmoS>m H$_r.

3. dmiy_` {MH$U _mVr 50-60 10-20 20-30 {MH$Q>, IaIarV _mVrÀ`m Jmoù`mg

(g±S>r Šbo) AmH$ma XoVm òVmo.

4 nmò Q>m qH$dm JmimMr 20-30 50-60 20-30 Amoë`m pñWVrV bmoÊ`mgmaIm _D$ VgoM

_mVr (Šbo bmo_) hmVmg {MH$Q>V Zmhr.

5 {MH$U nmò Q>m 20-40 20-30 30-50 Amobr _mVr hmVmg {MH$Q>Vo. _mVrÀ`m
(Clay Loam) Jmoù`mg AmH$ma XoVm

òVmo.

6 {MH$U (Clay) 5-20 20-30 50-70 AË`§V {MH$Q>, _mVrÀ`m Jmoù`mg

H$moUVmhr AmH$ma XoVm òVmo.

3. _¥Xm g§aMZm (Soil structure) :-

1. {MH$U_mVr (Clay) H$Um§H$S>o _¥XoÀ`m H$Um§Zm EH${ÌV AmUÊ`mMm JwUY_© AgVmo
(Aggregate formation) H°$pëeA_ Am{U hm`S´>moOZ Am`Z `m§À`m_wio hm JwUY_©
{MH$U_mVr H$Um§Zm àmá Pmbm Amho.

2. _¥Xm g§aMZm V`ma hmoÊ`mgmR>r bmoh d A°ë ẁ{_{Z`_ Am°ŠgmB©S> ho OmoS>H$maH$ åhUyZ H$m_
H$aVmV d BVa H$Um§Zm {MH$U_mVrÀ`m H$Um§er OmoSy>Z R>odVmV._¥Xm ga§MZoer H$maUr ŷV
KQ>H$ … 1) _¥Xm ì`dñWmnZ, 2) YZAm`Z AdemofU.
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q _¥Xm g§aMZm dJuH$aU (Classification of soil structure) :-

_¥Xm g§aMZoMo {d{dY àH$ma
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1. nmQ>r_¥Xm (Platy Soil) :-

_mVrÀ`m H$Um§Mr aMZm hr AmS>ì`m ßboQ>gmaIr AgVo. Aem àH$maMr aMZm Zì`mZo V`ma

Pmboë`m {MH$U_mVr (Clay) _Ü`o AmT>iVo.

2. {ÌH$moUmH¥$Vr KZ (Prism like) :-

_mVrÀ`m H$Um§Mr aMZm hr Cä`m àH$maMr (Verticle) AgVo. {àP_ gmaIm AmH$ma AgVmo,

_w»`V… _¥Xm N>oXmÀ`m "~r' WamV AmT>iVo.

3. R>moH$im (Block like) :-

Jmob n¥ð>^mJ qH$dm R>moH$ù`mgmaIr aMZm. Aem àH$maMr aMZm _w»`V… "~r' WamÀ`m daÀ`m

^mJmV AmT>iVo.

4. JmobmH¥$Vr AmH$ma (Spherical or sphroidal) :-

q~Xÿà_mUo H$Um§Mr aMZm AgVo. Jmob AmH$ma, _w»`V… "E' Wam_Ü ò Aem àH$maMr aMZm

AmT>iVo.

4. _¥XoVrb nmUr (Soil Water) :-

_¥Xo_Ü ò AgUmar {N>Ðo _¥XmObmg OmJm nwa{dVmV. `m {N>Ðm§_Ü ò _¥XmOb gmRy>Z amhVo. _¥XoVrb

{N>ÐmÀ`m AmH$mamdê$Z _¥XmOb Am{U _¥XmH$Um§_Yrb AmH$f©U~b R>aVo. A{Vgwú_ {N>Ðm_Ü ò

(Micropores) `m ~bmMo n[a_mU A{YH$ AgVo åhUyZ ho nmUr d¥jm§À`m _wim§Zm ghOnUo CnbãY

hmoV Zmhr. `mCbQ> _¥XoVrb {N>Ðm§Mo AmH$ma_mZ _moR>o Agob (Macropores) Va nmUr ghOnUo

{PanyZ OmB©b d ho nmUrgwÕm dZñnVr _wim§Zm CnbãY hmoV Zmhr. ho _¥XmbO _¥XmH$Um§g {d{eï>

~bmZo Yê$Z am{hbobo AgVo. ho _¥XmOb {H$Vr ~bmZo _¥XmH$Umg {MH$Qy>Z am{hbo Amho Ë`mdê$Z

_¥XmObmMo nwT>rb àH$ma nS>VmV.

d¡{eîQ>ço

V `m_Ü ò _¥XmOb d _¥XmH$Um§_Ü ò AmH$f©U \$ma
H$_r AgVo. Ë`m_wio A{YH$Mo nmUr _¥Xm{N>ÐmÛmao
{PanyZ OmVo. ho nmUr d¥jm§Zm CnbãY ZgVo.

H«$. _¥XmObmMm àH$ma ~b (bar)

1. Jwê$ËdmH$f©U Ob 1/3
(Gravity Water)
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_¥XoVrb {N>Ðm§_Ü ò gmR>Umè`m _¥XmObmMo à_mU nwT>rb KQ>H$m§da Adb§~yZ AgVo.

A) _¥XoMm nmoV … gwú_ nmoV AgUmè`m MmonUr _¥Xm øm Obg§YmaUmgmR>r `mo½` AgVmV Va

OmS>m^aS>m nmoVÀ`m dmbwH$m_` _¥Xm nmÊ`mMm {ZMam H$aVmV.

~) _¥XoMr aMZm … H$UrXma, ñV§̂ r` _¥XmH$Um§Mr aMZm AgUmè`m _¥XoV gwú_ nmoV AmT>iVmo

d Aem _¥Xm ObYmaUogmR>r `mo½` AgVmV.

H$) _¥XoVrb g|{Ð` KQ>H$ … ho KQ>H$ _¥XoÀ`m H$Um§Zm Yê$Z R>odVmV, Ë`m§Mr ObYmaUj_Vm

dmT>{dVmV VgoM _¥XoÀ`m aMZoMm Zme hmoD$ XoV ZmhrV.

S>) _¥XoÀ`m gpÀN>Ð WamMr Imobr … _¥XmWamImbr IS>H$mi qH$dm ApÀN>Ð Aem H$R>rU ñVa

aMZm Agob Va _¥XmOb d nmÊ`mÀ`m {PanÊ`mMo à_mU H$_r ahmVo.

B) _¥XoMo Vmn_mZ … Vmn_mZ A{YH$ Agob Va hr _¥Xm A{YH$ nmUr emofyU KoVo.

\$) _¥Xo_Ü ò nyduM _¥XmObmMo à_mU A{YH$ Agco åhUOo _¥Xm g§n¥ŠV ~ZVo d Zì`mZo

OcYmaU j_Vm H$_r hmoVo.

V `m_Ü ò dmVmdaUmVrb Vmn_mZmZo {Z_m©U Ho$boë`m

~bm_wio d _¥XoVrb {N>ÐmÀ`m gyú_ AmH$ma_mZm_wio

_¥XmOb n¥ð>^mJmÀ`m {XeoZo òÊ`mg gwê$dmV H$aVo.

ho _¥XmOb Ho$fmH$f©U (Capilarity) à{H«$`oZo da

òVo.

V `m _¥XmObmg Capillary water åhUVmV.

V ho _¥XmOb {nH$mg dmT>rgmR>r CnbãY AgVo.

V 15 Oma nojm A{YH$ AmH$f©U ~bmMo nmUr emofyZ

KoVm§Zm d¥jm§Zm A{YH$ VmU nS>Vmo.

V ho nmUr _¥XmH$Um^modVr WamÀ`m ñdê$nmV O_m

Pmbobo AgVo. ho _¥XmOb A{Ve` Vrd« AmH$f©U

~bmZo _¥XmH$Umg {MH$Q>bobo AgVo.

V ho nmUr {nH$m§À`m dmT>rg CnbãY ZgVo.

2. Ho$emH$f©U Ob 1/3-31

(Capillary

Water)

3. AmÐ©Vm Ob 31

(Hygroscopic

Water)
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5. _¥XoVrb hdm (Soil Air)

1) O{_ZrVrb nmoH$ir O{_ZrMr hdm gmR>dÊ`mMr OmJm hmò . _mVtÀ`m H$Um§À`m aMZo_wio
hr nmoH$ir {Z_m©U hmoVo. Va _mVrMo H$U EH$_oH$m§Zm {MH$Q>bobo AgVrb Va nmoH$ir H$_r
amhVo d `mCcQ> _¥Xm H$U aMZoV A§Va Agoc Va hdm A{YH$ amhVo.

2) n[aUm_ ^ma Am{U Ano{jV ^ma `m§À`m ghmæ`mZo O{_ZrVrb gpÀN>ÐVm H$mT>Vm òVo.

3) O{_ZrVrb gpÀN>ÐVm nmoH$ir _emJVrÀ`m amZmV 30 Vo 60 Q>ŠŠ`m§n ª̀V AgVo. hr
nmoH$ir Á`m O{_ZrV dmiy Amho, VoWo 60 Q> o̧$ Va Á`m O{_ZrV Jmi OmñV Amho VoWo
30 Q> o̧$ AgVo. Zm§JaUrZ§Va hr nmoH$ir _moR>r hmoVo, Z§Va Vr H$_r hmoVo. daÀ`m WamV hr
nmoH$ir OmñV Va ImbÀ`m WamV H$_r AgVo.

4) O{_ZrMm n¥ð>^mJ dmiy_` Agob Va O{_ZrVrb gpÀN>ÐVm nmoH$ir 30 Vo 50 Q> o̧$ Am{U
_Ü`_ Vo Mm§Jë`m KS>UrÀ`m O{_ZrV hr 40 Vo 60 Q> o̧$ AgVo.

5) O{_ZrV gVV {nHo$ KoVbr Jobr Va nmoH$ir H$_r hmoVo. g|{Ð` nXmWmª_wio gpÀN>ÐVoV qH$dm
nmoH$irV dmT> hmoVo.

6) gpÀN>ÐVm nmoH$irMm AmH$ma XmoZ àH$maMm AgVmo … (1) _moR>m (_°H«$mo), (2) bhmZ
(_m`H«$mo) 0.06 {_{b{_Q>anojm Á`m a§Y«mMm AmH$ma H$_r AgVmo Ë`mg bhmZ nmoH$ir Va
Ë`mnojm AmH$ma _moR>m AgVmo Ë`mg _moR>r nmoH$ir Ago åhUVmV.

7) _moR>çm AmH$mamÀ`m nmoH$irVyZ nmUr Am{U hdm `m§Mr Mm§Jbr hmbMmb hmoVo. `mCbQ> OoWo
bhmZ nmoH$ir Amho VoWrb O{_ZrV {deofH$ê$Z nmUrM AgVo. VoWo hdoMo à_mU \$maM
H$_r qH$dm eyÝ` AgVo. a§Y«mÀ`m nmoH$irMm AmH$ma EHy$U nmoH$irnojm _hÎdmMm AgVmo.

{d{dY àH$maÀ`m _¥Xm§_Ü ò Agbobo hdoMo à_mU Imbrb à_mUo -

_¥Xm àH$ma hdoMo à_mU (%)

dmiẁ wŠV _¥Xm (Sandy Soil) 25% nojm OmñV

nmò Q>m _¥Xm (Loamy Soil) 15 Vo 20%

{MH$U_mVr (Clay soil) 10% nojm H$_r

6. _¥XoMo Vmn_mZ (Temperature)

{nH$mÀ`m CJdUrH$arVm d dmT>rH$[aVm `mo½` Vmn_mZmMr JaO AgVo. Vo {Za{Zamù`m {nH$mgmR>r
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doJdoJio bmJVo. na§Vw Vmn_mZ gw_mao 9 g|{Q>J«oS> (48 \°$aoZhoQ>) nojm H$_r Pmbo qH$dm gw_mao 50
g|Q>rJ«oS> (120 \°$aoZhoQ>) À`m da Jobo åhUOo gd© {nH$m§Mr dmT> \$maM gmdH$me hmoVo. Ë`mMà_mUo

AZoH$ àH$maÀ`m gyú_ OrdO§VwMo O{_ZrVrb H$m ©̀ gw_mao 27 g|{Q>J«oS> Vo 32 g|{Q>J«oS> (80 Vo 90
\°$aoZhoQ>) `m Vmn_mZmV \$ma PnmQ>çmZo hmoVo Am{U åhUyZ O{_ZrMo Vmn_mZ dZñnVr Am{U gyú_
Ord O§VwÀ`m H$m`m©gmR>r Cn`moJr Amho qH$dm Zmhr, ho OmUyZ KoUo Oê$arMo Amho. _mVrÀ`m H$U§mMr
{d{eï> CîUVm (1 J«°_ nXmWm©Mo 1 g|Q>rJ«oS> Vmn_mZ dmT>{dÊ`mgmR>r bmJUmar CîUVm) gw_mao 0.2
g|{Q>J«oS> åhUOo nmÊ`mÀ`m 1/5 Amho. JS>X a§JmÀ`m O_rZr hbŠ`m a§JmÀ`m O_rZrnojm OmñV CîUVm
emofyZ KoVmV åhUyZ Ë`m OmñV Ja_ AgVmV. AmÀN>mXZ {da{hV O{_Zr bdH$a VmnVmV d bdH$a

W§S> hmoVmV. O{_ZrMo Vmn_mZ ho O{_ZrVrb amgm`{ZH$ Am{U gwú_ Ord O§Vy§À`m H$Um§gmR>r _XV
H$aVmV.

7. _¥XoMr KZVm (Soil Density)

_mVrMr KZVm XmoZ àH$mam§Zr ì`ŠV H$aVm òVo. EH$ åhUOo H$U KZVm qH$dm AmH$ma KZVm.
Xþgar åhUOo nmoH$ir Yê$Z g§nyU© _mVrMr KZVm n{hë`m àH$mambm H$U KZVm (Particle Density)

qH$dm Iar {d{eï> Jwê$Ëd Am{U Xþgè`mg AmH$ma KZVm (Bulk Density) åhUVmV.

1) H$U KZVm … åhUOo Ho$di 1 KZ go._r. _mVrMo dOZ gw_mao 2.65 J«°_ AgVo. Oa
_mVrV hoo_oQ>mB©Q>, _°J«oQ>mB©Q>, {b_moZmB©Q>gmaIo dOZXma I{ZO nXmW© OmñV à_mUmV
AgVrb, Va KZVm WmoS>r OmñV AgVo Am{U g|Ðr` nXmWm©Mo à_mU OmñV Agob Va
KZVm H$_r AgVo.

2) AmH$ma KZVm … ^Å>rV dmi{dboë`m _mVrMo Ë`mVrb nmoH$irgh 1 KZ g|._r. _mVrMo
dOZ hmò . Vo Zoh_r H$U KZVonojm H$_r AgVo. AmH$ma KZVm n`m©̀ mZo _mVrÀ`m EHy$U

nmoH$ir~amo~a ~XbV AgVo Am{U OmñV nmoH$ir Agob Va AmH$ma KZVm H$_r AgVo.
gmYmaUnUo Á`m O{_ZrMr AmH$ma KZVm H$_r AgVo {VMr àmH¥${VH$ pñWVr OmñV AmH$ma
KZVm Agboë`m O{_Zrnojm Mm§Jbr AgVo. n¥ð>^mJmdarb O{_ZrMr AmH$ma KZVm {VÀ`m
Imbr Agboë`m _mVrnojm H$_r AgVo. O{_ZrÀ`m AmH$ma KZVobm nmÊ`mÀ`m KZVoZo ^mJ
{Xbm Va AmH$ma_mZ, dOZ qH$dm ^mg_mZ {d{eï> Jwê$Ëd {_iVo.

8. _¥XoMr pñWaVm (Soil Consistency)

O{_ZrMm AmUIr EH$ àmH¥${VH$ JwUY_© åhUOo {VMr pñWVr hmò , O{_ZrÀ`m pñWaVo_wio XmoZ

Jmoï>tMm {ZU©̀  hmoVmo. EH$ åhUOo AdOmam§Zr H$moaS>r _mVr Kmgbr OmV AgVmZm Ë`mbm à{VH$ma
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H$aÊ`mMr eŠVr Am{U Xþgar åhUOo _mVr Amobr AgVmZm {VMr AmH$ma ~XbÊ`mMr nmÌVm. Amobga

_mVrbm WmoS>m Xm~ {Xbm Va hdm Vmo AmH$ma KoÊ`mMr `mo½`Vm Am{U Xm~ H$mT>bm Varhr Vmo AmH$ma

{Q>H${dÊ`mMr nmÌVm `mbmM O_rZrMm {MH$Q>nUm (Plasticity) Ago åhUVmV.

3. _¥XoMm a§J (Soil Colour)

_mVrÀ`m a§Jmdê$Z {VÀ`m H$gmMr H$ënZm òVo. _mVrMm a§J, H$gXmanUm `mdê$Z {VÀ`mVyZ

hmoUmè`m {ZMè`mMm d gw{nH$VoMm A§XmO H$aVm òVmo. Amnë`mH$S>rb ~hþVoH$ gd© O{_Zr gøm{ÐÀ`m

H$mù`m àñVmamnmgyZ (Deccan trap) V`ma Pmë`m AmhoV. `m IS>H$mg ~ogm°ëQ> IS>H$ Ago

åhUVmV. `m IS>H$mV {dåb ẁŠV I{ZOÐì ò {dnyb à_mUmV AgVmV. _mVrVrb g|{Ð` nXmW©,

MwÝ`mMo à_mU, bmoh jmamMo à_mU d BVa jma `m_wio _mVrg {d{dY a§J òVmV. EH§$Xa _mVrÀ`m

a§JmZwgma à_wI VrZ àH$ma AmT>iyZ òVmV - H$mim, nm§T>am d Vm§~S>m. Á`m O{_ZrV g|Ðr` nXmWmªMo

à_mU H$_r AgVo Vr O_rZ {\$H$Q> a§JmMr {XgVo. _mVrV g|Ðr` nXmW© d MwZm {dnyb à_mUmV Agob

Va Vr JS>X a§JmMr {XgVo. Á`m O{_ZrV bmoh d I{ZOmMo à_mU OmñV Agob AWdm Vo I{ZO

{dIwabobo AgVrb, Voìhm {Za{Zamù`m àH$maÀ`m bmohmZwgma O{_Zrg Vm§~yg, {ndiga, Vn{H$ar

BË`mXr a§J MT>VmV. H$mngmÀ`m H$mù`m O{_Zr, bmb nmò Q>çmÀ`m O{_Zr Am{U bmb _mVrÀ`m O{_Zr

B. {Q>Q>°{Z`_À`m g§̀ wŠV nXmWm©gma»`m H$mhr I{ZO Ðì`m_wio O{_Zrbm JS>X a§J òVmo. ho_oQ>mB©Q>gmaIo

bmoI§S>mMo g§̀ wŠV nXmW© bmb a§J Va {b_moZmBQ>gmaIo I{ZOo {ndim a§J XoVmV. `m XmoZ I{ZO

Ðì`m§À`m à_mUmda O{_ZrMm a§J bmb qH$dm {ndim {XgyZ `Vmo. {g{bH$m qH$dm MwÝ`mMo àmYmÝ`

Agboë`m O{_Zrbm nm§T>aQ> qH$dm ŵaH$Q> a§JmMr N>Q>m òVo. CXm. JS>X Vn{H$ar qH$dm H$mù`m a§JmÀ`m

O{_Zr A{YH$ g|{Ð` nXmWmªMo ApñVËd d gw{nH$Vm Xe©{dVmV. bmb qH$dm {ndiga O{_Zr ho

IoiË`m hdoMo Am{U Mm§Jë`m {ZMè`mMo {ZXe©H$ AmhoV. jma Am{U {dåbVoÀ`m gmR>çm_wio Pmbobm

nm§T>am qH$dm H$mim a§J O{_ZrMr gw{nH$Vm {~KS>Ê`mMm Am{U {nH$m§À`m gm_mÝ` dmT>rH$arVm Ë`m§Mr

A`mo½`Vm Xe©{dVmV.

* ñd`§-AÜ`ZmgmR>r dñVw{Zð> àíZ-3 *

1. nd©Vr` àXoemVrb _¥Xm H$moUË`m àH$maMr AgVo?

A) CËnmXH$ ~) nmofH$ H$) AnmofH$ S>) gwnrH$.

2. Imcrc n¡H$s H$moUVm KQ>H$ _¥XoÀ`m Vmn_mZmda {Z`Ì§U R>odVo?

A) nmUr ~) _¥XoMm nmoV H$) _¥XoMr aMZm S>) hdm.
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3. _¥XoMm nmoV hm _¥XmH$Um§À`m H$moUË`m ~m~tdê$Z R>a{dbm OmVmo?

A) Wa ~) à_mU H$) a§J S>) KZVm.

4. nmUr OmñV Agboë`m _¥XoV hdoMo à_mU H$go AgVo?

A) OmñV ~) g_mZ H$) H$_r S>) `mn¡H$s Zmhr.

5. g§aMZm hm _¥XoMm H$moUVm JwUY_© Amho?

A) àmH¥$[VH$> ~) O¡{dH$ H$) amgm`{ZH$ S>) {d{eï>.

2.2.4 _¥XoMo amgm`{ZH$ JwUY_©

_¥XoMo amgm`{ZH$ JwUY_© Imbrb à_mUo AmhoV.

1. O{_ZrMm gm_y (O{_ZrMm Amåb/{dåb {ZX}em§H$)

O{_ZrMm Amåb/{dåb {ZX}em§H$ hm EH$ _hÎdmMm amgm`{ZH$ JwUY_© Amho. Ë`mdê$Z
O{_ZrMr AmåbVm d {dåbVm AO_mdVm òVo. {nH$mg {Xboë`m IVm§Mm gwb^VoZo nwadR>m hmoUo. VgoM
O{_ZrMm nmoV {Q>Hy$Z amhUo B. ~m~VMo àË`j d AàË`jnUo `m JwUY_m©er Amho.

O{_ZrMm AmåbnUm Á`m A§H$mV _moOVmV Vo _mn åhUOo EH$ àH$maMr \w$Q>nÅ>rM hmò . `m nÅ>rV
0 Vo 14 A§H$ AgVmV. à`moJemioV "nrEM _rQ>a' Zm_H$ §̀ÌmÛmao Amåb /{dåb {ZX}em§H$ nm{hbm

OmVmo. Amåb/{Zåb {ZX}em§H$mMm n„m 0 nmgyZ 14 n ª̀V Amho Am{U Ë`mMm _Ü` q~Xÿ åhUOo 7 nrEM
hm VQ>ñW qH$dm _Ü`_ ñWmZ Xe©{dVmo.

nrEM 7 nojm H$_r A§H$ AmåbVm d OmñV A§H$ {dåbVm Xe©{dVmV. nrEMMm ~hþVoH$

eoVr`mo½` O{_ZrMm n„m gw_mao 6 Vo 8.5 AgVmo. na§Vw \$maM Amåb O{_ZrMm Amåb {ZX}em§H$ 4
À`m Odinmg d gmo{S>`_ H$m~}ZoQ> Agboë`m A{V {dåb O{_ZrMm {dåb {ZX}em§H$ gw_mao 10 AgVmo.
ewÕ nmÊ`mMo EM Am{U AmoEM {dÚwV^marV H$U gma»`mM à_mUmV AgVmV, åhUyZ Ë`m§Mm nrEM
VQ>ñW AgVmo.

EH§$XarV nrH$ dmT>rg Cn ẁŠV Aer n[apñWVrV hm A§H$ 6.5 Vo 7.5 Mo Xaå`mZ AgVo. O_rZ
MmonU ~Zë`mg hm H«$_ 8.5 À`m nwT>o OmVmo d {VMm nmoV {~KS>Vmo d {ZMè`mMo à_mU H$_r hmoVo.
hm MmonUnUm gmo{S>`_ ŠbmoamB©S>Mo à_mU OmñV dmT>ë`m_wio òVmo. O{_ZrÀ`m nrEMda {VÀ`mVrb
nmofUÐì`m§À`m CnbãYVoMo à_mU Adb§~yZ AgVo. Á`m O{_ZrMm nrEM Mmanojm H$_r AWdm ZD$nojm

OmñV Amho Aem O{_ZrV H$moUVohr nrH$ òV Zmhr.



40<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

pH _yë`

Amåb-

A{V
Amåbr`

gmYmaU qH${MV jmamVrb gmYmaU
jmar` A{Vjmar`

Amåbr` Amåbr` Amåcr` qH${MV jmar`

jmar`

2 4 6 7 8 9 10 14

pH _yë` à_mU _mnH«$_

_¥XoVrb {dÚwV g§{MV h°S´>moOZÀ`m {H«$`merbVodê$Z Amåb-{dåb {ZX}em§H$ R>aVmo. Šbo-øy_g

`m {MH$Q> Ðì`m§À`m g§nH$m©V _¥XmOb d {Za{Zamir I{ZOo Ambr H$s Ë`m§Mo Am`ZrH$aU hmoD$Z

{Za{Zamir {dXbo (ions) {Z_m©U hmoVmV. ho {dXb, YZmË_H$ (cautions) d F$UmË_H$ (Anions)

{dÚwV^marV AgVmV. {dXb h°S´>moOZ gdm©{YH$ {H«$`merb AgVmo. Ë`m_wio _¥XoV Ë`mMo à_mU OmñV

Agob Va Vmo BVa I{ZOm§À`m {dXb KQ>H$m§Mr OmJm KoVmo. CVaË`m H«$_mZo {dXb AdñWoVrb I{ZOm§Mr

_¥XoVrb YmaH$Vm nwT>rb à_mUo AgVo -H+ h°S´>moOZ Ca > mg > K > N > Na åhUOo h°S´>moOZ (H+)

nmgyZ CVaË`m H«$_mZo H°$pëe`_, _°¾o{e`_, nmoQ>°{e`_, Zm`Q´>moOZ d gmo{S>`_Mo H°$Q>Am`Ýg _¥XoV

amhVmV. Oa {dXb h°S´>moOZ A{YH$ Agob Va Vmo n`m©̀ mZo BVa H$_r {H«$`merb {dXbm§Zm Xÿa H$aVmo

d ho KQ>H$ _¥XoVyZ Imbrb WamV dmhÿZ Joë`mZo dZñnVtZm Amdí`H$ Vr I{ZOo _¥XoV {e„H$ amhmV

ZmhrV. {dXb h°S´>moOZ Aem gw_mao 12 qH$dm Ë`mnojm OmñVM I{ZOm§Mo ñWmZm§VaU H$aVmo. åhUyZ

{H«$`merb {dXb h°S´>moOZMo à_mU H$_r AgUo _hÎdmMo AgVo. {dXb h°S´>moOZ _mnZ Amåb-{dåb

{ZX}em§H$mdê$Z H$aVmV. Oa {dXb h°S´>moOZMr Vrd«Vm 7 nojm H$_r Agob Va Vr _¥Xm Amåb ẁº$

(Acidic) AgVo d Oa 7 nojm OmñV Agob Va _¥Xm {dåb ẁŠV (Alkaline) AgVo. Amåb-{dåbVm

7 åhUOo VQ>ñW JwU (Neutral) qH$dm CXmgrZVm hmò . dZñnVr `m àH$maÀ`m _¥Xm JwUY_m©g

H$maUr ŷV R>aVmV. dZñnVtÀ`m nmbmnmMmoù`mÀ`m {dKQ>ZmVyZ AmåbY_u` _ybÐì ò V`ma Pmbr Va

_¥Xm H$_r Amåb {dåbVoÀ`m hmoVmV. Oa dZñnVrOÝ` nXmWmªÀ`m {dKQ>ZmVyZ AmåbY_u` KQ>H$ {Z_m©U

Pmbo ZmhrV Va _¥Xm {dåbY_u hmoVmV.

q Amåb-{dåbVm d _w»` _¥Xm àH$ma

pH _yë` _¥XmJwU _¥Xm àH$ma

4 nojm H$_r Vrd« Amåb`wŠV nS>Pm°b
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4-5.5 _Ü`_ Vo Vrd« Amåb b°Q>oamB©Q>

5.6 - 6.5 gm¡å` AmåbVm Vm§~S>r _¥Xm

6.6 - 7.3 CXmgrZ (VQ>ñW) àoAar, aoJya

7.4 - 8.4 gm¡å` Vo _Ü`_ {dåbVm MoZm}P_ _¥Xm

8.5 - 9.0 Vrd« {dåbVm qnJQ> ({ndim)

9 nojm OmñV A{VVrd« {dåbVm (jma ẁŠV) dmid§Q>r _¥Xm

_¥Xm Oa Amåbr Pmë`m Va Ë`m§À`mVrb gmo{S>`_, _°¾o{e`_, \$m°ñ\$ag gma»`m I{ZOm§Mo à_mU

KQ>Vo. {edm` {OdmUy§Mr {H«$`merbVm H$_r hmoVo. Zm`Q´>moOZMo pñWarH$aU H$aUmao gyú_ Ord _¥VdV

hmoVmV. n[aUm_r _¥Xm§Mr gwnrH$Vm H$_r hmoVo. àË òH$ {nH$mMr nmofU Ðì`m§Mr _mJUr d _¥XoVrb

nmofUÐì`m§Mr pñWVr, `mdê$Z IVmMm àH$ma d _mÌm R>admì`m bmJVmV. H$moUVr {nHo$ H$moUË`m _¥XoV

`mo½` R>aVrb hm {ZU©̀ hr `mda Adb§~yZ AgVmo. åhUyZM _¥XoMr Amåb-{dåbVm _hÎdmMr AgVo.

q gm_y _moOÊ`mÀ`m nÕVr

gm_y _moOÊ`mÀ`m nÕVrn¡H$s XmoZ nÕVr åhÎdmÀ`m AmhoV. Ë`m åhUOo BboŠQ´>mo_o{Q´>H$ nÕV,

Am{U Amåb{dåb Xme©{ZH$ H$mJX nÕV.

1. BboŠQ´>mo_o{Q´>H$ nÕV … gm_y_mnH$ (nr.EM._rQ>a) `m {dÚwV §̀ÌmÀ`m gmhmæ`mZo O{_ZrMo

nr.EM. _yë` _moObo OmVo. hr EH$ AMyH$ nÕV AgyZ {VMm dmna _moR>çm à_mUmV

H$aVmV. `m nÕVrV Mma àH$maÀ`m {dÚwV AJ«m§Mm (BboŠQ´>moS>) dmna Ho$bm OmVmo.

2. Amåb-{dåb Xe©{ZH$ H$mJX nÕV … hm H$mJX Amoë`m _mVrV R>odë`mg Amåb-

{dåbVoà_mUo Ë`mÀ`m a§JN>Q>m ~XbVmV d Ë`m a§Jmdê$Z O{_ZrMm Amåb-{dåb {ZX}em§H$

T>mo~i ñdê$nmV H$mT>Vm òVmo.

1. O¡drH$ KQ>H$ (Organic matter)

A) dZñnVr …-

àXoem_Yrb _¥Xoda dZñnVtMr {d{dY d¡{eîQ>ço AmT>iVmV. CXmhaUmW© nmZJi, nUm©ÀN>mXZ,

ImoS> dhZ (dZñnVrÀ`m ImoS>mÛmam nmdgmÀ`m nmÊ`mMo dhZ) _yi àUmbr, dZñnVrÀ`m dmT>rMr ñnYm©

BË`mXtMm à^md nS>Vmo d {VÀ`m d¡{eîQ>çm§_Ü ò ê$nmV§aU hmoVo.
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1. d¥jmÀ`m nUm©ÀN>mXZmMo ñdê$n (KZXmQ>/{dai, df©̂ a {hadr Jma) `mÀ`m n[aUm_ _¥XoMr

AmÐ©Vm d _¥XoMo Vmn_mZ `mda hmoVmo.

2. _¥XoÀ`m amgm`{ZH$ JwUY_m©Mo {ZYm©aU nmZm§À`m H$Mè`m_Yrb amgm`{ZH$ KQ>H$m§da _mooR>çm

à_mUmV Adb§~yZ AgVo.

3. d¥jmÀ`m nmZm§nojm JdV Am{U qe~m (Legumes) _Ü ò _moR>çm à_mUmV nmoQ>°{eA_ d

_°¾o{eA_ AgVo.

4. dZñnVtMr _wio _¥Xo_Ü ò KwgVmV d Ðì`nXmWmªMo Anj` hmoVo Am{U _¥XoÀ`m JwUY_m©_Ü ò

n[adV©Z hmoVo H$maU _¥Xo_Ü ò hdm d nmÊ`mÀ`m emoYmV ZdrZ _wio {Z_m©U hmoVmV. _¥XoMo

H$U EH${ÌV ~m§YÊ`mg dZñnVrMr _wio _XV H$aVmV.

5. _¥XoÀ`m CÀN>oXmMm EH$ ^mJ dZñnVtMm AgVmo. Ðì`nXmWmªMm Hw$OUmam ^mJ åhUOo øy_g

AgVmo.

6. nmdgmÀ`m nmÊ`mg dZñnVr AS>Wim H$ê$Z dZñnVtMr _wio _¥Xobm Yê$Z R>odVmV Am{U

_¥XoÀ`m Yynog Amim ~gVmo.

7. dZñnVr _¥XoÀ`m {ZåZ {j{VO Wam§À`m {d^mJmnmgyZ AmYma Vi emoYyZ KoVmV `mMr

dZñnVtÀ`m _yi, ImoS>, \$m§Úm `m§Zm àmár hmoVo Z§Va nmZJi hmoD$Z nwÝhm daÀ`m ^mJm_Ü ò

Vo naV àmá hmoVo.

~) àmUr

_¥Xm{Z{_©VrÀ`m ñWbm§VaU Am{U ê$nm§VaU (Translocation and Transformation) à{H«$ ò_Ü ò

àmUr _hÎdmMr ŷ{_H$m nma nmS>VmV.

1. bhmZ _moR>o àmUr `m§Mr {~io, {ddao g|{Ð` d Ag|{Ð` Ðì`nXmWmªMo {_lU H$aVmV. _¥XoÀ`m

JwUY_m©V dhZÛmam n[adV©Z hmoV OmVo. _¥XoÀ`m n[adV©ZmV ggo, N>Nw>§Xa, {MMw§Ðr, noAar

Hw$Ìo, Imar, C§Xra BË`mXr àmÊ`m§Mm gh^mJ _hÎdmMm AgVmo.

2. Jm§Sy>i, dmidr BË`mXr àmUr _¥Xo_Ü ò ê$nm§Va H$aVmV. gyú_ Ord O§Vy (Micro-

organisma) øy_g_Ü ò ~waer, e¡dmb d gyú_ O§Vy {d^mOZ H$aVmV Zm`Q´>moOZMo

{ZpíMVrH$aU-hm`Pmo{Z`_gmaIo gyú_ O§Vy H$aVmV.
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2. _¥Xm nmofH$ _w»` AÞÐì`o - Zm`Q´>moOZ, \$m°ñ\$ag, nmoQ>°{eA_ (Major

Nutrients of Crops- NPK)

_¥XoÀ`m d {nH$m§À`m {ZamoJr dmT>rH$arVm 16 KQ>H$-Ðì`m§Mr Amdí`H$Vm AgVo. Zm`Q´>moOZ,
\$m°ñ\$ag, nmoQ>°{eA_, H$m~©Z, hm`S´>moOZ, Am°pŠgOZ, H°$pëeA_, _°¾o{eA_, J§YH$, bmoh, _±JZrO,
~moam°Z, Vm§~o, OñV, _m°brãS>oZ_ Am{U ŠbmoarZ `m§Mr AË §̀V Amdí`H$Vm AgVo.

Zm`Q´>moOZ, \$m°ñ\$ag d nmoQ>°{eA_ hr _w»` nmofH$ Ðì ò, H°$pëeA_, _°¾o{eA_ Am{U J§YH$
hr Xþæ`_ Am{U bmoh, _°JZrO, OñV, Vm§~o, ~moam°Z Am{U _m°brãS>oZ_ hr gyú_ _ybÐì ò åhUyZ
AmoiIbr OmVmV. Zm`Q´>moOZ, \$m°ñ\$ag d nmoQ>°{eA_ `m _w»` AÞÐì`m§Mo _¥Xm d nrH$ dmT>rg
Agbobo _hÎd nwT>rb à_mUo …

A) ZÌ (Zm`Q´>oQ>)

ZÌmÀ`m emofUmZo dZñnVtÀ`m nmZm§Mr, ImoS>m§Mr d \$m§Úm§Mr dmT> hmoVo. dZñnVrg JS>X {hadm

a§J MT>Vmo. ZÌm_wio _mVrVrb BVa AÞKQ>Ho$ `m§Mr XodmU-KodmU ObX hmoÊ`mg MmbZm {_iVo. ñ\w$aX,
nmbme, MwZm `m§Mo emofU hmoÊ`mg _XV hmoVo.

q ZÌmMm Cn`moJ

dZñnVrg à{WZo, h[aV Ðì ò, _¥Xm Amåb/AëH$bmB©S²>g d àmoQ>moßb°P_ V`ma H$aÊ`mgmR>r hmoVmo.
_¥XoVrb H$mhr Cn ẁŠV gyú_ {OdmUy d {ÛXb YmÝ` {nH$m§À`m _wim§darc JmQ>tÛmao dZñnVrg ZÌ
CnbãY hmoVo. dZñnVr Zm`Q´>oQ> ñdê$nmV _¥XoVrb ZÌ emofU H$aVmV. _¥XoVrb hmoUmè`m amgm`{ZH$

KS>m_moS>t_wio ZÌmMo ñWmZm§VaU hmoV AgVo. _¥Xog ZÌ IV ê$nmV nwadVm òVo. OZmdam§À`m ImÊ`mV
dZñnVr Amë`m_wio eoUIVmVyZ ZÌ _¥XoV {_gibm OmVmo.

~) ñ\w$aX (\$m°ñ\o$Q>)

{nH$m§À`m OrdZMH«$mV Á`m H$mhr AZoH$ KQ>Zm KS>V AgVmV Ë`mV ho nrH$ nmofH$ Ðì`
àm_w»`mZo ^mJ KoVo. dZñnVtÀ`m amgm`{ZH$ d g|{Ð` KQ>H$mV \$m°ñ\o$Q> AmT>iVo. n[anŠd dZñnVtÀ`m
\$imV qH$dm {~`mV ñ\w$aXmMo à_mU A{YH$ AgVo. VgoM nrH$ dmT>V AgVmZm dmT>rÀ`m {dH$grV
^mJmV \$m°ñ\o$Q> OmñV à_mUmV AmT>iVo. gd©gmYmaUnUo {nH$m§_Ü ò `m Ðì`mMo à_mU eoH$S>m 0.1 Vo

0.8 n ª̀V AgVo. Z¡g{J©H$[aË`m A°noQ>mB© ZmdmÀ`m I{ZOmV \$m°ñ\o$Q> AmT>iyZ òVmo d VmoM `m nrH$
nmofH$ Ðì`mMm EH$ _moR>m Z¡g{J©©H$ gmR>m hmò . `m{edm` _¥XoV \$m°ñ\o$Q>Mm gmR>m nwT>rb {Za{Zamù`m
ê$nmV AmT>iVmo.
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1. MwÝ`mer g§~§{YV Agbobo \$m°ñ\o$Q> KQ>H$.

2. g|{Ð` nXmWm©er g§~§{YV Agbobo KQ>H$.

3. bmoh d A°ë ẁ{_{ZA_ `m§À`mer {ZJ{S>V Agbobo KQ>H$.

4. A°noQ>mB©Q>À`m ê$nmV Agbobo \$m°ñ\o$Q>.

q ñ\w$aXmMo Cn`moJ

ñ\w$aXm_wio _¥XoVrb gyú_ OrdmUy§Mr dmT> hmoVo. Zm`{Q´>{\$Ho$eZMr {H«$`m ObX hmoVo. \$m°ñ\o$Q>À`m
CnbãYVo_wio e|JdJm©Vrb {nH$m§À`m _wim§darb JmR>r_Ü ò Cn ẁŠV AgUmè`m OrdmUy§Mr dmT> hmoVo d
Ë`m_wio hdoVrb Zm`Q´>moOZMo emofUhr OmñV hmoVo. åhUyZ e|JmdJu` {nH$mg ñ\w$aXmMr \$ma Oê$ar
AgVo. _wŠV MwZm d CnbãY ñ\w$aX `m§Mo EH$_oH$m§er nmofH$ Ago g§~§Y AmhoV. na§Vw _wŠV MwZm _mÌ
ñ\w$aXmMr CnbãYVm H$_r H$aVmo.

H$) nmbme (nmoQ>°e)

{nH$m§À`m dmT>rg nmbme Ðì` \$ma _hÎdmMo Amho. H$maU dZñnVr Amnë`m dmT>rgmR>r _¥XoVyZ

ho Ðì` _moR>çm à_mUmV KoVmV.

q Cn`moJ

dZñnVrÀ`m OrdZ agmV nmbme {XgyZ òVo. Vo nXmWm©Mo JmoR>Ê`mÀ`m {H«$ òg _XV H$aVo Am{U
nXmWm©Mr MbZdbZ j_Vm dmT>{dVo. nmbme_wioM {nï>_` nXmWm©Mo gmIaoV ê$nm§Va hmoÊ`mg _XV
hmoVo. VgoM `m Ðì`m§_wio dZñnVr Zoh_r Omo_Xma d VOobXma amhVmV. D$gmÀ`m ~m~VrV A{YH$
ZÌmnmgyZ hmoUmao Xþîn[aUm_ H$_r H$ê$Z D$gmMr àV gwYmaÊ`mH$S>o OmñV Cn`moJ hmoVmo. dZñnVtÀ`m
Ag§»` OrdZH$m`m©V nmbme _XV H$aVo. na§Vw ñdV… _mÌ H$moUË`mhr g|{Ð` KQ>H$mV {XgV Zmhr.

nmbme_wio {nH$m§À`m àË`j CËnmXZ dmT>rnojm Ë`mMr àV gwYmaÊ`mH$S>o \$ma _XV hmoVo Am{U åhUyZ
Ë`mg àV gwYmaUmao nmofH$ Ðì` åhUÊ`mg haH$V Zmhr.

3. _¥XoMr bdUVm (Salinity of Soil)

_¥XoMr {Z{_©Vr hmoV AgVmZmM _yi IS>H$m_Yrb I{ZO KQ>H$m§da amgm`{ZH$ à{H«$`m hmoD$Z
bdUm§Mr CËnÎmr hmoVo. _¥XoV gd©gmYmaUnUo nwT>rb bdUo AmT>iVmV … (1) gmo{S>A_ ŠbmoamBS>,
(2) H°$pëeA_ ŠbmoamBS>, (3) _°¾o{eA_ ŠbmoamBS> (4) gmo{S>A_ gë\o$Q> (5) H°$pëeA_ gë\o$Q>

(6) _°¾o{eA_ gë\o$Q> (7) gmo{S>A_ H$m~m}ZoQ> d gmo{S>`_ ~m`H$m~m}ZoQ> Am{U (8) H°$pëeA_
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~m`H$m~m}ZQ>o `m{edm` AJXr Aën à_mUmV gmo{S>A_ Zm`Q´>oQ>, nmoQ>°{eA_ Zm`Q´>oQ> d gë\o$Q> AmXr
bdUo {XgyZ òVmV. darb bdUm§n¡H$s ŠbmoamBS> bdUo, gmo{S>A_ gë\o$Q> d _°¾o{eA_ gë\o$Q>,

gmo{S>A_ H$m~m}ZoQ> d ~m`H$m~m}ZoQ> bdUo ghO {daKiVmV, na§Vw H°$pëeA_Mr gë\o$Q>, ~m`H$m~m}ZoQ>
Am{U H$m~m}ZoQ> hr bdUo _mÌ Aën à_mUmV nmÊ`mV {daKiUmar AgVmV. Ooìhm `m bdUmMo à_mU
{d{eï> _`m©XonbrH$S>o OmVo Voìhm _¥Xm bdU ẁŠV ~ZVmV Am{U Ë`m§Mr CËnmXZj_Vm KQ>Vo.

q bdUm§Mo nrH$ dmT>rdarc n[aUm_

{nH$m§Mr _wio d H$mo{eH$m AH$m ©̀j_ ~ZVmV. H$Yr-H$Yr Va _wio OiyZ {ZpîH«$` ~ZVmV.
åhUyZ {d{eîQ> _`m©XoÀ`m nbrH$S>o bdUm§Mo à_mU Joë`mg Vo {nH$m§À`m Ñï>rZo Anm`H$maH$ R>aVo.

H$mhr {nHo$ _mÌ OmñV bdUm§À`m _¥XoVXoIrb VJ Yê$ eH$VmV. OcqgMrV bm^joÌmV _¥Xm nwîH$iXm
ImadQ> ~ZVmV Am{U Ë`mMo à_wI H$maU åhUOo VoWo gVV da òUmar nmÊ`mMr nmVir d {ZMè`mMm
A^md åhUyZ gwg§~Õ Ma `moOZm AmIyZ OmXm nmÊ`mMm {ZMam H$aUo AJË`mMo R>aVo.

_¥XoVrb bdUm§Mo à_mU d Ë`mg g{hîUy AgUmè`m dZñnVr

OmñV bdU 1.5 À`m nwT>o nmUH$Urg, Vw§Jm, bìhmi, ê$Ðd§Vr.

A{YH$ bdU 1 Vo 1.5 IOya, qeXr, _mS>, eodar, ~rQ>, Y¢Mm, n°am JdV, ~mbu JdV,
S>mqi~, {JZr JdV.

_Ü`_ bdU 0.5 Vo 0.5 H$mnyg, JOamO JdV, D$g, Jhÿ, H$m§Xm, H$aS>B©, ^mV,
Zmai.

gmYmaU bdU 0.2 Vo 0.5 bgyU, AmoQ>, bgyU Kmg, Ádmar, _H$m, Q>mo_°Q>mo, gmbrQ>,

JmOa.

H$_r bdU 0.2 nojm H$_r g§Ìr, _mog§~r, g\$aM§X AmXr \$iPmS>o, ŵB©_yJ, {ÛXb dJm©Mr

{nHo$, ~Q>mQ>m, dmQ>mUm, H$mo~rdJu` ^mOrnmë`mMr {nHo$, _wim.

* ñd`§-AÜ`ZmgmR>r dñVw{Zð> àíZ-4 *

1. Imcrc n¡H$s H$moUVm _¥XoMm amgm`[ZH$ JwUY_© Zmhr?

A) gm_y ~) Zm`Q´>moOZ$ H$) \$m°ñ\$ag S>) gpÀN>ÐVm.

2. _¥XoMm gm_y 7 nojm OmñV Agë`mg _¥Xm H$er AgVo?

A) Amåb ẁŠV ~) {dåb`wŠV H$) jma`wŠV S>) CXmgrZ.
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3. Imcrc n¡H$s H$moUVo OrdmUy Zm`Q´>moOZMo ê$nm§Va Zm`Q´>oQ>_Ü ò H$aVmV?

A) A°PmoQ>mo~°ŠQ>a ~) _m°{bãS>oZ_ H$) ~moam°Z S>) am`Pmo{~`_.

4. Imcrc n¡H$s H$em_wio {nð>_` nXmWm©Mo ê$nm§Va gmIaoV hmoÊ`mg _XV hmoVo?

A) ZÌ ~) ñ\w$aX H$) nmbme S>) øw_g.

5. _¥XoV \$m°ñ\o$Q>Mr CncãYVm ^anya AgVo Voìhm _¥XoMm gm_y {H$Vr AgVmo?

A) 2 Vo 3 ~) 6 Vo 7 H$) 9 Vo 10 S>) 13 Vo 14.

2.3 gmam§e

Z¡g{J©H$ n`m©daUmVrb _¥Xm hm EH$ AË §̀V _hËdmMm d à^mdr KQ>H$ Amho. Z¡g{J©H$ g§gmYZ
åhUyZ _¥XoMo _hÎd _mobmMo Amho. _mZdmÀ`m EHy$U AÞYmÝ` JaOon¡H$s 99% ImÚ ŷn¥ð>mÀ`m
15 Vo 30 go_r OmS>rÀ`m ~møñVamVyZ åhUOo _¥XoVyZ CnbãY hmoVo. _¥XoMr {Z{_©Vr, {VMo JwUY_©,

àH$ma, ñdê$n, _¥XoMm {dH$mg, gwnrH$Vm BË`mXrgmR>r _¥XmMr _m{hVr AgUo Amdí`H$ R>aVo. _¥XoÀ`m
AÜ``Zm_wio ŷê${nH$ B{Vhmg OmUVm òVmo, ŷê$nm§Mr CËH«$m§Vr ñnï> H$aVm òVo. VgoM hdm_mZ
pñWVrVrb n[adV©ZgwÕm OmUyZ KoVm òVo. ŷH$dMmÀ`m ~møñVamda àmH¥$[VH$ d amgm`{ZH$ à{H«$`m
hmoD$Z _¥Xm V`ma Pmbobr AgVo. àmH¥${VH$ aMZm, ŷCVma, IS>H$m§Mo àH$ma, g|{Ð` nXmW© `m§Mm _¥XoÀ`m
JwUY_m©da à^md nS>Vmo. AMoVZ Ad{eï> ñVa åhUyZ _¥XoH$S>o nm{hbo OmVo. na§Vw _¥XmemómZwgma _¥Xm
hm J{V_mZ ŷñVa AgyZ Ë`mV àmH¥${VH$, O¡{dH$ d amgm`{ZH$ à{H«$`m A{daVnUo gwê$ AgVmV. KZ,

dm ỳ, Ob _wbÐì`m§Mo g§KQ>Z hmoD$Z _¥Xm V`ma Pmbobr AgVo.

2.4 nm[a^m{fH$ eãX, eãXmW©

1. OZH$ IS>H$ … _¥Xm{Z{_©Vrg Amdí`H$ Agbobo nXmW© Á`m IS>H$m§nmgyZ {_iVmV Vmo
_yi IS>H$.

2. _¥Xm N>oX … OZH$ IS>H$m§nmgyZ ŷn¥ð>mÀ`m gdm©V daÀ`m Wamn ª̀VMm _¥XoMm C^m H$mn.

3. {dXmaU … _moR>çm IS>H$mMo bhmZ-bhmZ VwH$S>çmV d eodQ>r _¥XmH$UmV ê$nm§Va hmoÊ`mMr
à{H«$`m.

4. _¥XoMm gm_y … _¥XoMm Amåb{dåbVm JwUY_© Xe©{dUmao EH$H$.

5. øy_g … _¥XoVrb Ordmdeofm§À`m Hw$OÊ`mÀ`m à{H«$ òVyZ {Z_m©U Pmbobo g|{Ð` {_lU.
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2.5 ñd§`-AÜ``Z àíZm§Mr CÎmao

q ñd`§-AÜ`ZmgmR>r dñVw{Zð> àíZ-1 Mr CÎmao

1. H$) OoZr 4. A) ObX.

2. A) S = f(cl, o, r, p, t) 5. A) OmS>.

3. H$) O¡drH$ KQ>H$.

q ñd`§-AÜ`ZmgmR>r dñVw{Zð> àíZ-2 Mr CÎmao

1. ~) O¡{dH$ 4. A) Vm§~S>m.

2. S>) VwfmanmV 5. S>) OZH$.

3. A) AmåbY_u.

q ñd`§-AÜ`ZmgmR>r dñVw{Zð> àíZ-3 Mr CÎmao

1. H$) AnmofH$ 4. H$) H$_r.

2. A) nmUr 5. A) àmH¥$[VH$>.

3. ~) à_mU.

q ñd`§-AÜ`ZmgmR>r dñVw{Zð> àíZ-4 Mr CÎmao

1. S>) gpÀN>ÐVm 4. H$) nmbme.

2. ~) {dåb`wŠV 5. ~) 6 Vo 7.

3. S>) am`Pmo{~`_.

2.6 gamdmgmR>r ñdmÜ`m`

A) Q>rnm {bhm.

1. OoZrMo _¥Xm{Z{_©VrMo à{V_mZ.

2. _¥XoMo àmH¥${VH$ JwUY_©.

3. _¥XoMr bdUVm.
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~) Imbrb àíZm§Mr g{dñVa CÎmao {bhm.

1. _¥Xm{Z{_©VrMr àmH¥${VH$, O¡{dH$ d amgm`{ZH$ à{H«$`m g{dñVa ñnï> H$am.

2. _¥XoÀ`m àmH¥${VH$ JwUY_m©Mo {ddoMZ H$am.

3. _¥XoÀ`m amgm`{ZH$ JwUY_m©Mo dU©Z H$am.

2.7 joÌr` H$m`©

1. Amnë`m n[agamVrc _¥Xm {Z{_©VrÀ`m à{H«$ òMo gyú_ {ZarjU H$ê$Z EH$ Ahdmc V`ma
H$am.

2. Amnë`m n[agamVrc _¥XoMo Z_wZo VnmgyZ _¥XoVrc amgm`{ZH$ JwUY_m©Mm Aä`mg H$am.

2.8 A{YH$ Aä`mgmgmR>r g§X^© J«§W

1. IVr~ Ho$. E., (2019) … "_¥Xm ŷJmob', _ohVm ~wH$gobg©, H$moëhmnya.

2. Jwad S>r. ẁ. d MìhmU Eg.EZ., (2019) … "_¥Xm ŷJmob', {Zambr àH$meZ, nwUo.

3. gdXr E.~r. d H$moioH$a nr.Eg., (2006) … " ŷJmobmMr _ybVËdo (I§S> n{hbm)',
{Zambr àH$meZ, nwUo.

4. gmd§V nr., (2014) … "_¥Xm ŷJmob', \$S>Ho$ àH$meZ, H$moëhmnya.

5. Jenny, H., (1941) : 'Factors of Soil formation - A system of Quantitative

Pedology', Dover Publication, Inc., New York.

6. Mathur, N., (2012) : 'Soils', Rajat Publications, New Delhi.

7. Plaster, E. J., (2009) : 'Soil Science and Management', Cengage Learning,

Boston.

qqq
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gÌ-3 : KQ>H$-3

_¥Xm : dJuH$aU Am{U {dVaU
(Soil Classification and Distribution)

AZwH«$_{UH$m

3.0 C{ÔîQ>ço

3.1 àmñVm{dH$

3.2 {df` {ddoMZ

3.2.1 _¥XoMo OZw{H$` dJuH$aU (Genetic Classification of Soil)

3.2.2 _hmamîQ´>mVrc _¥XoMr d¡{eîQ>ço Am{U {dVaU (Soil Characteristics and Major

Soil Distribution in Maharashtra)

3.2.3 _¥Xm AdZVr : g§H$ënZm, H$maUo, n[aUm_ Am{U Cnm``moOZm (Soil Degradation

: Concept, Causes, Consequences and Measures)

3.3 gmam§e

3.4 nm[a^m{fH$ eãX, eãXmW©

3.5 ñd§̀ -AÜ``Z àíZm§Mr CÎmao

3.6 gamdmgmR>r ñdmÜ`m`

3.7 joÌr` H$m ©̀

3.8 A{YH$ Aä`mgmgmR>r g§X ©̂ J«§W

3.0 C{ÔîQ>ço

`m KQ>H$mÀ`m Aä`mgmZ§Va AmnUm§g,

1. _¥XoMo OZw{H$` dJuH$aU d Ë`mMm emñÌr` AmYma `mMr _m{hVr {_ioc.

2. _¥Xm {Z{_©Vr, _¥XoMo {d{dY àH$ma d OJmVrc {dVaU `mMr _m{hVr hmoB©c.

3. _hmamîQ´>mVrc _¥XoMo à_wI àH$ma d {dVaUmMr _m{hVr hmoB©c.

4. _¥Xm AdZVrg H$maUr ŷV R>aUmao KQ>H$ d _¥Xm g§YmaUmgmR>rÀ`m Cnm``moOZm g_OVrc.
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3.1 àmñVm{dH$

`m _moS>çwc_Ü ò Amnë`mcm _¥XoMo dJuH$aU d {dVaUmÀ`m AZwf§{JH$ AÜ``Z H$amd`mMo Amho.

Ia§ Va _mVr hr dZñnVtMm AmYma AgVo Am{U dZñnVtnmgyZ _mZdmÀ`m AÝZ, dñÌ d {Zdmam `m
JaOm nyU© hmoVmV, CÚmoJm§gmR>r cmJUmam H$ÀMm _mchr dZñnVtnmgyZ d _mVrVyZM {_iVmo, åhUyZM
_¥Xm AÜ``ZmMr JaO {Z_m©U Pmcr Amho. WmoS>Š`mV gOrdm§gmR>r _¥Xm hr AmYma åhUyZ Aä`mgcr
OmVo.

OJmVrc doJdoJiçm Vkm§Zr _¥Xo~m~V AÜ``Z H$ê$Z ŷ-àXoe, hdm_mZ, dZñnVr `m§Mm _¥Xm
dJuH$aUmgmR>r AmYma KoVcm OmVmo. OJ^amVrc _¥XoMo dJuH$aU H$ê$Z _¥Xo_Yrc ^m¡{VH$, amgm`{ZH$
d O¡{dH$ KQ>H$ ñnîQ> Ho$co. `m~amo~aM doJdoJir {nH$nÜXVr d Ë`mdarc _¥Xm àH$mam§Mm à^md
Aä`mgÊ`mMo H$m_ {d{dY Vkm§Zr Ho$co Amho. `m~amo~aM _hmamîQ´>mVrc à_wI _¥Xm àH$ma, {dVaU d

Ë`m_Yrc {nH$nÜXVr `m§Mo AÜ``Zhr `m{R>H$mUr Ho$co Amho.

_¥Xm EH$ _hËdmMr Z¡g{J©H$ gmYZg§nÎmr Amho. `m _¥XoMm A{Vdmna, eoVr H$aÊ`mÀ`m MwH$sÀ`m
nÜXVr, d¥jVmoS>, gmJar cmQ>m, dmam, dmhVo nmUr `m§À`m H$m`m©VyZ _¥Xm AdZVr KSy>Z òVo. O{_Zr

jmanS>, Amåcr hmoVmV, O{_ZrMr Yyn, dmid§Q>rH$aU KSy>Z òVo, `mMm n[aUm_ åhUyZ O{_ZrMr
CËnmXZj_Vm H$_r hmoVo. O{_Zr ZmnrH$ ~ZVmV. `mda Cnm` åhUyZ _¥Xm g§YmaUmgmR>r Zmcm ~§S>tJ,
~m§Y~§{XñVr, d¥jmamonU, _emJVrÀ`m `mo½` nÜXVtMm Adc§~, ñWcm§V[aV eoVrda {Z~ªY, amgm`{ZH$
IVm§Mm `mo½` dmna d g|Ðr` IVm§Mm dmna B. AZoH$ nÕVr Adc§~ë`mg _¥Xmg§YmaUmg _XV hmoVo.
`mVyZ _¥Xmg§YmaU H$mimMr JaO Amho ho ñnîQ> hmoVo, `m~amo~aM _¥Xm Iam~ PmcoZ§Va {VMr H$miOr
KoÊ`mnojm Vr _¥Xm Iam~ hmoUma Zmhr `m nÕVrZo _¥Xm dmna H$aÊ`mH$S>o H$c dmT>Vmo Amho. _¥XoMm

g§dY©ZmË_H$ dmna hr AmOÀ`m H$mimMr JaO Amho.

3.2 {df` {ddoMZ

_¥Xm {Z{_©Vr hr àmH¥${VH$ Am{U O¡{dH$ KQ>H$m§Mm n[anmH$ AgVo. _¥Xm dZñnVtZm AmYma XoÊ`mMo
H$m_ H$aVo. _¥Xm hr OZH$ IS>H$, g|Ðr` nXmW©, hdm, nmUr Am{U gyú_ OrdO§VyZr ~Zcocr AgVo.
_¥Xm {Z{_©Vr hr AZoH$ à{H«$`m§Mm n[anmH$ AgVo. n¥Ïdrdarc {^ÝZ ^m¡Jmo{cH$ n[apñWVr _¥Xm àH$mamVrc
{^ÝZVogmR>r H$maUr ŷV AgVo. EImÚm àXoemVrc hdm_mZ, ŷn¥îR>aMZm, dZñnVr `m§Mm Ë`m{R>H$mUÀ`m

_¥XoÀ`m ^m¡{VH$, amgm`{ZH$ d O¡{dH$ JwUY_m©da n[aUm_ hmoVmo. `m KQ>H$m§Mm AmYma KoD$ZM _¥XoMr
{d{dY JQ>mV dJ©dmar Ho$cr OmVo.

OJmV _¥XoMo dJuH$aU gd©àW_ a{e`Z ŷd¡km{ZH$ ìhr.ìhr.S>moHy$Mm°ìh `m§Zr Ho$co. A_o[aH$Z Vk
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gr.E\$._ma~wV `m§Zr 1938 _Ü ò A_o[aHo$Vrc eoVr {d^mJmÀ`m dVrZo _¥Xm dJuH$aUmMr ì`mnH$
`moOZm V`ma Ho$cr. `mZ§Va 1960 _Ü ò A_o[aH$Z _¥Xm emñÌkm§Zr 'Comprehensive Soil

Classification System' ZmdmZo _¥XoMo dJuH$aU Ho$co. _¥XmemñÌk gr.S>ãë ỳ. am°{~ÝgZ `m§Zr _¥Xm
Aä`mg hm Am§Va{dÚmemIr` Agë`mMo gm§{JVco Amho.

3.2.1 _¥XoMo OZw{H$` dJuH$aU (Genetic Classification of Soil)

_¥XmemñÌmMo OZH$ ìhr.ìhr.S>moHy$Mm°ìh `m§Zr _¥XoMo O¡{dH$ dJuH$aU B.g. 1900 _Ü ò Ho$co.
ŷàXoe, hdm_mZ d dZñnVr `m§Mm _¥Xm{Z{_©Vrda n[aUm_ hmoVmo `mda AmYm[aV ho _¥Xm dJuH$aU Amho.

Ë`m§Zr gd©gm_mÝ` _¥Xm, gH«$_{UV _¥Xm d A{Z`{_V _¥Xm Ago àH$ma Ho$co. 1938 _Ü ò A_o[aH$Z
_¥Xm emñÌk gr.E\$._ma~wV `m§Zr A_o[aH$Z H¥${f {d^mJmÀ`m dVrZo _¥XoMo noS>m°ë\$a _¥Xm d noS>m°H$c
_¥Xm Ago XmoZ àH$ma nmS>co d Ë`m AmYmao {d^mJr` _¥Xm, Am§Va{d^mJr` _¥Xm d A{d^mJr` _¥Xm Ago

àH$ma nmS>co.

_¥XoMo OZw{H$` dJuH$aU

A) {d^mJr` _¥Xm ~) Am§Va{d^mJr` _¥Xm H$) A{d^mJr` _¥Xm
     (Zonal Soil)      (Intrazonal Soil)      (Azonal Soil)

1. Om§̂ r _¥Xm 1. jma ẁŠV d Amåcr _¥Xm 1. nmVi _¥Xm

2. CîU H${Q>~§Yr` Vm§~S>r _¥Xm 2. MwZmi _¥Xm 2. ^aS> _¥Xm

3. Vm§~S>r dmid§Q>r _¥Xm 3. XcXc`wº$ _¥Xm 3. JmimMr _¥Xm

4. qnJQ> a§JmMr _¥Xm

5. àoAar _¥Xm

6. nm°S>Pm°c _¥Xm

7. MoñQ>ZQ> Vn{H$ar _¥Xm

8. MZm}P_ _¥Xm

9. Qw>§S´>m _¥Xm

10. amImS>r _¥Xm

11. nd©V ^mJmVrc _¥Xm.
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A) {d^mJr` _¥Xm (Zonal Soil)

{d^mJr` _¥Xm àH$mamV _¥Xm JwUY_m©Zwgma _¥XoMo à_wI 11 àH$ma nS>VmV.

1. Om§̂ r _¥Xm (Laterite Soil or Latosols)

"c°Q>oamB©Q>' hm eãX c°{Q>Z ^mfoVrc "c°Q>a' åhUOo "drQ>' (Brick) Agm hmoVmo. CîUH${Q>~§Yr`

àXoemV AmÐ© hdm_mZmV Om§̂ m IS>H$ V`ma hmoVmo. nmdgmMo à_mU 200 g|._r.nojm OmñV AgUmè`m
`m àXoemV IS>H$mMo {dXmaU d PrO à{H«$`m hmoVo. IS>H$mVrc {gcrH$mda {dXmaUmMr {H«$`m hmoD$Z
{cMtJ à{H«$ òVyZ Am`Z© Am°ŠgmB©S> V`ma hmoVo d A°ë ẁ{_{Z`_ d cmoh `m§Mo H|$ÐrH$aU KSy>Z òVo. Aem
Vm§~wg {ndiga O{_Zrg Om§̂ r O_rZ åhUVmV.

Om§̂ r _¥Xm X{jU A_o[aHo$Vrc A°_oPm°Z ZXr Imoao, _Ü` A_o[aH$m, ~«mPrcMm nyd© {H$Zmam,
Am{\«$Ho$Vrc Pm`ao Imoao, nyd© _mXmJmñH$a, B§S>moZo{e`m `m{edm` ^maV, å`mZ_ma, pìhEVZm_ d doñQ>
B§{S>O ~oQ>mdahr AmT>iVo.

Om§ä`m _¥XoV cmoh, A°ë ẁ{_{Z`_ d _°J{ZOMo à_mU OmñV AgVo. cmoh A§e J§Oë`m_wio `m
_¥Xog Vm§~S>m a§J àmßV hmoVmo. Z¡g{J©H$ dZñnVtZr g_¥ÜX nU eoVrÀ`m ÑîQ>rZo hr _¥Xm `mo½` ZgVo, H$maU
`m _¥XoVyZ ~arMer _ycÐì ò {ZKyZ Jococr AgVmV. na§Vw H$mhr {R>H$mUr gIc ^mJmV ZÚm§À`m Imoè`mV
`m O{_ZrVyZ Am§~m, H$mOy, \$Ug, Zmai, gwnmar `m \$i{nH$m§Mo CËnmXZ hmoVo Va ZmMUr, Vm§Xÿi d
MhmMo CËnmXZhr KoVco OmVo.

2. CîU H${Q>~§Yr` Vm§~S>r _¥Xm (Red Soil)

hr _¥Xm CîU, X_Q> hdm_mZmÀ`m àXoemV S>m|Jami ^mJmV AmT>iVo. `m _¥XoV cmoh A§emMo à_mU
OmñV AgVo, Vmo J§Oë`m_wio `m _¥Xog Vm§~S>m a§J àmßV hmoVmo.

Vm§~S>r _¥Xm {dfwdd¥Îmr` Am{e`m, Am{\«$H$m, Am°ñQ´>o{c`m Am{U _Ú d X{jU A_o[aHo$_Ü ò
AmT>iVo.

`m _¥XoV cmoh, A°ë ẁ_{Z`_ d _°Jo{ZOMo à_mU OmñV Va Amåc d MwZIS>rMo à_mU H$_r
AgVo. hr _¥Xm ^aS> ñdê$nmMr AgVo. øw_gMr H$_VaVm Agë`mZo `m _¥XoMr CËnmXZ j_Vm H$_r
AgVo. nmUrnwadR>m d `mo½` à_mUmV IVo nwadë`mg Mhm, H$m°\$s, \$io, ~mOar hr nrHo$ KoVm òVmV.
`m _¥Xoda Am{Xdmgr cmoH$ ^Q>H$s/ñWcm§V[aV eoVr H$aVmV.

3. Vm§~S>r dmid§Q>r _¥Xm (Red Desert Soil)

H$_r nO©Ý` d OmñV ~mînr^dZ AgUmè`m àXoemV `m _¥XoMr {Z{_©Vr hmoVo. Am{\«$H$m Am{U
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Am°ñQ́>o{c`mÀ`m {dñVrU© dmid§Q>r àXoemV hr _¥Xm AmT>iVo. `m{edm` n. Am{e`m, ^maV, nm{H$ñVmZÀ`m
dmid§Q>r ^mJmV hr _¥Xm AmT>iVo.

`m _¥XoV {jVrO g_m§Va Wam§Mm {dH$mg H$_r AmT>iVmo. dZñnVtMo à_mU H$_r AgcoZo øw_gMo
à_mU H$_r AgVo. `m _¥XoV jmam§Mo à_mU OmñV AmT>iVo. hr _¥Xm dmcwH$m_` d XmUoXma AgVo. `m
_¥XoV A°ë ẁ{_{Z`_Mo A{dÐmì` Am°ŠgmB©S>g² AgcoZo `m _¥Xocm Vm§~S>m a§J àmßV hmoVmo. OcqgMZmMr

gmò  Agcoë`m {R>H$mUr g|Ðr` d amgm`{ZH$ IVm§Mm dmna H$ê$Z doJdoJiçm {nH$m§Mo CËnmXZ KoVco
OmVo.

4. qnJQ> a§JmMr _¥Xm (Grey Bwown Soil)

`m àH$maMr _¥Xm hr X_Q> hdm_mZmÀ`m nmZPS>r AaÊ`mÀ`m àXoemV `m~amo~aM Vrd« CÝhmim
d d¥jm§Mr nmZJi hmoUmè`m àXoemV AmT>iVo. hr _¥Xm Am{e`m I§S>mÀ`m CÎma ^mJmV, OnmZ, ẁamonMm
npíM_ ^mJ, a{e`m d g§̀ wŠV g§ñWmZmÀ`m B©emÝ` ^mJmV AmT>iVo.

`m_wio `m _¥XoV øw_g, MwZm d nmoQ>°e `m§Mo à_mU OmñV AmT>iVo. `m _¥XoV H$mnyg, D$g, ^mV,
Jhÿ, Ádmar hr {nHo$ KoVcr OmVmV.

ZH$mem H«$. 3.1 : OmJ{VH$ _¥Xm {dVaU
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5. àoAar _¥Xm (Prairie Soils)

g_{eVmoîU JdVmi àXoemV `m _¥XoMm {dH$mg Pmcm Amho, `mg "nmH©$c°ÝS>' åhUVmV. nyd©
ẁamon, X. A_o[aH$m d g§̀ wŠV g§ñWmZmÀ`m X{jU ^mJmV hr _¥Xm AmT>iVo.

noS>mH$ëg d noS>më\$a _¥Xm `m§À`m Xaå`mZÀ`m g§H«$_U ẁŠV ^mJmV hr _¥Xm AmT>iVo. I{ZOÐì`m§Zr
ẁŠV d CÀM CËnmXH$Vm AgUmar hr _¥Xm Amho. `m _¥XoV øw_gMo à_mU OmñV AgcoZo "A' Wa

JS>X AgVmo. H°$pëe`_Mo à_mU H$_r AgVo. OJmV `m _¥XoVyZ AÝZYmÝ`mMo CËnmXZ KoVco OmVo. `m

_¥XoVyZ Jhÿ, _H$m `m {nH$m§Mo CËnmXZ hmoVo. "OJmMo JìhmMo H$moR>ma' åhUyZ `m àXoemg AmoiIco OmVo.

6. nm°S>Pm°c _¥Xm (Podzol Soil)

nm°S>Pm°c eãX a{e`Z ^mfoV amIr _¥Xm (Ash Soil) Agm hmoVmo. AmÐ© d _Ü` H${Q>~§{Y` dZo
d gw{MnUu dZm§À`m àXoemV hr _¥Xm AmT>iVo. _Ü`_ Vo H$_r nO©Ý`mÀ`m àXoemV erV hdm_mZmÀ`m
àXoemV _`m©{XV ~mînr^dZmÀ`m joÌm_Ü ò `m _¥XoMm {dH$mg hmoVmo. hr _¥Xm Qw>§S´>m àXoemÀ`m X{jUoH$S>o,
C.A_o[aH$m, C. ẁamon, g¡~o[a`m òWo AmT>iVo.

`m _¥Xm joÌm_Ü ò H$_r Vmn_mZ AgcoZo O¡{dH$ {H«$`m _§XmdVmV, Ë`m_wio {dKQ>Z H$_r à_mUmV
hmoVo. hr _¥Xm CÀM Amåc ẁŠV AgVo. `m _¥XoMo "A' d "~' {j{VO Wa CÎm_ {dH${gV Pmcoco

AgVmV. `m _¥Xo_Ü ò "~' Wam_Ü ò nrQ>Mr {Z{_©Vr hmoVo. `m _¥XoMr gwnrH$Vm H$_r AgVo Vr
dmT>dÊ`mgmR>r MwZm d IVm§Mm dmna H$aVmV. H$_r Vmn_mZ d _¥Xm ZmnrH$ Agë`mZo `m _¥Xo_Ü ò
eoVrMm {dH$mg hmoV Zmhr. H$mhr {R>H$mUr O§JcVmoS> H$ê$Z JdVmi àXoemV newnmcZ ì`dgm`mMm
{dH$mg Pmcocm AmT>iVmo.

7. MoñQ>ZQ> Vn{H$ar _¥Xm (Chestnut Brown Soil)

_Ü` H${Q>~§YmÀ`m ñQ>onr ŷ_rda hr _¥Xm AmT>iVo. MZm}P_ _¥XoMmM hm EH$ àH$ma Amho. hr
_¥Xm dmid§Q>r AmogmS> àXoemV AmT>iVo. dmid§Q>mcm cmJyZ 200 Vo 250 {_._r. dm{f©H$ nO©Ý`

AgUmè`m àXoemV hr JS>X Vn{H$ar a§JmMr _¥Xm AmT>iVo. hr _¥Xm a{e`m, ê$_m{Z`m, h§JoarÀ`m ewîH$
^mJmV AmT>iVo. `m~amo~aM g§.g§ñWmZmÀ`m C§M _¡XmZr àXoemV d AO]{Q>ZmÀ`m n§nmg d X.
Am{\«$Ho$À`m ìhoëS>À`m ewîH$ ^mJmV hr _¥Xm AmT>iVo.

"A' Wa JS>X Vn{H$ar a§JmMm AgVmo. `m _¥XoV g|{Ð` KQ>H$m§Mo à_mU H$_r AgVo. `m O{_ZrMr
gwnrH$Vm H$_r AgVo. hr _¥Xm V`ma hmoUmè`m àXoemV dma§dma Adf©U AgVo. Á`m {R>H$mUr
OcqgMZmMr gw{dYm CncãY AgVo VoWo AÝZYmÝ` {nH$m§Mm {dH$mg AmT>iVmo, I{ZO Ðì`m§Zr hr _¥Xm
g§nÞ AgVo.
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8. MZm}P_ qH$dm H$mir _¥Xm (Chernozem or Black Soil)

a{e`Z ^mfoV MZm}P_ `mMm AW© "H$mir n¥Ïdr' Agm Amho. {Z_ewîH$ hdm_mZmÀ`m àXoemV hr

_¥Xm AmT>iVo. `m_Ü ò a{e`m, ẁH«o$Z, H$Pm{H$ñVmZ, h§Joar, ê$_m{Z`m `m àXoem§Mm g_mdoe hmoVmo. hr

_¥Xm IynM gwnrH$ AgyZ IVm§À`m nwadR>çm{edm` AÝZYmÝ` {nH$m§Mo CËnmXZ KoVco OmVo. `m{edm`

H°$ZS>m, g§̀ wŠV g§ñWmZo, X. A_o[aHo$Vrc n§nmg àXoe d Am°ñQ´>o{c`m_Ü ò _ao S>m{cªJ Imoao àXoemV

MZm}P_ _¥Xm AmT>iVo.

`m _¥XoMm "A' Wa OmS> d H$mù`m a§JmMm AmT>iVmo. `m _¥Xo_Ü ò EH${OZernUm OmñV

AmT>iVmo. AJXr ~marH$ _mVrMo H$U AgVmV. `m _¥XoV MwÝ`mMo à_mU OmñV AgVo, VgoM Zm`Q´>moOZ

d g|{Ð` nXmWmªMo à_mU OmñV AmT>iVo. hr _¥Xm gwnrH$ AgVo. `m _¥Xoda Vm§Xÿi, Jhÿ, _H$m hr nrHo$

KoVcr OmVmV. MZm}P_ _¥Xoda ~hþVoH$ {R>H$mUr Z¡g{J©H$ JdV AmT>iyZ òVo.

9. Qw>§S´>m _¥Xm (Tundra Soil)

CÀM Ajd¥Îmr` Y«wdr` àXoemV hr _¥Xm AmT>iVo. hm àXoe ~\$m©ÀN>m{XV Agë`mZo hr _¥Xm

df©̂ a JmoR>coë`m AdñWoV AgVo. ~mînr^dZmMm doJ `m àXoemV H$_r AgVmo, CÎma A_o[aHo$Mm CÎma

^mJ, J«rZc±S>Mr X{jU ~mOy, CÎma ẁao{e`m_Ü ò hr _¥Xm AmT>iVo.

`m àXoemV H$m{`H$ {dXmaU KSy>Z òVo. dZm§Mo à_mU OmñV AgUmè`m àXoemV Vn{H$ar dZ _¥Xm

V`ma hmoVoo. `m _¥XoV dZñnVtMo à_mU H$_r Agë`mZo g|{Ð` KQ>H$m§Mo à_mUhr H$_r AmT>iVo. H$_r

CVmamÀ`m àXoemV nrQ> _¥Xm V`ma hmoVo. O¡{dH$ qH$dm A{Ve` _`m©{XV AgVmV Ë`m_wio An[anŠd _¥Xm

V`ma hmoVo. nmUr {PanUmè`m àXoemV n[anŠd _¥Xm V`ma hmoVo. Qw>§S´>m _¥Xm hr Amåc ẁŠV AgVo. `m

_¥XoMr gwnrH$Vm H$_r Amho.

10. amImS>r _¥Xm (Grey Soil)

`m JQ>mÀ`m _¥Xm§Zm "{gEamoPo_' Agohr åhUVmV. CîU d g_{eVmoîU H${Q>~§YmVrc AmogmS>

àXoemV `m àH$maMr _¥Xm AmT>iVo. H°$pñn`Z g_wÐmÀ`m nyd}g, VwH©$_o{ZñWmZ d g§. g§ñWmZmÀ`m npíM_

^mJmV VgoM ẁao{e`mÀ`m nyd© ^mJmV hr _¥Xm AmT>iVo.

dZm§Mo AÀN>mXZ H$_r d dmè`mMo H$m ©̀ à^mdr AgUmè`m àXoemV hr _¥Xm AmT>iVo. `m _¥XoV

g|{Ð` KQ>H$m§Mo d Zm`Q́>moOZMo à_mU H$_r AgVo. `m _¥XoMm a§J amImS>r AgVmo. `m _¥Xm nmVi Wam§À`m

d {nH$m§gmR>r AZwHy$c ZgVmV. OcqgMZ d g|{Ð` IVm§À`m dmnamVyZ {d{dY {nH$m§Mo CËnmXZ KoVm

òVo.
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11. nd©V ^mJmVrc _¥Xm (Mountain Soil)

OmñV CVma d nmD$g `m_wio nd©Vr` àXoemV OmñV nmdgm_wio O{_ZrMr Yyn OmñV Pmë`mZo
nd©Vm§À`m CVmamdarc _mVrMo daMo Wa {ZKyZ OmD$Z IS>H$ CKS>o nS>VmV. nm`Ï`mer ^aS> nXmW©,
IS>H$m§Mo VwH$S>o `mnmgyZ hr _¥Xm V`ma hmoVo. OJmVrc {h_mc`, qdÜ`, gmVnwS>m, gømÐr, Amëßg,

am°H$s, A±S>rO `m nd©Vr` àXoemV nm`Ï`mÀ`m ^mJmV hr _¥Xm AmT>iVo. hr _¥Xm O§Jcì`mßV AgVo d
ZmnrH$ AgVo.

~) Am§Va{d^mJr` _¥Xm (Intrazonal Soil)

_¥XoÀ`m {d^mJr` JQ>mÀ`m A§VJ©V AmT>iUmè`m _¥Xm§Zm Am§Va{d^mJr` _¥Xm åhUVmV.

1. XcXc`wŠV _¥Xm (Hydromorphic Soil)

nmÊ`mMm H$_r {Panm hmoUmè`m XcXc ẁŠV d nmUWi àXoemV hr _¥Xm AmT>iVo. `m _¥XoV g|{Ð`

nXmWmªMo {dKQ>Z H$_r à_mUmV hmoVo. `m _¥XoMo nwT>rc àH$ma nS>VmV.

2. Hw$aU _¥Xm (Medow Soils)

ZÚm§À`m Imoè`mV Mm§Jë`m àH$mao Oc{ZñgmaU hmoUmè`m àXoemV ~marH$ _mVrMo H$U AgUmar
hr _¥Xm AmT>iVo. JdVmi ^mJ Agë`mZo øw_gMo à_mU OmñV AgVo.

3. XcXc ẁº$/~m°J _¥Xm (Bog Soils)

erV hdm_mZmÀ`m I§S>m§VJ©V ^mJmV hr _¥Xm AmT>iVo. JmoS>çm nmÊ`mÀ`m XcXc ẁŠV, H$_r nmUr

{PanUmè`m àXoemV hr _¥Xm V`ma hmoVo. `m _¥XoV g|{Ð` KQ>H$m§Mo {dKQ>Z H$_r à_mUmV hmoVo. `m _¥XoMm
daMm Wa A{Ve` ~marH$ {MH$U _mVrMm AgVmo.

4. nrQ> _¥Xm (Peat Soils)

XcXc ẁŠV `m _¥XoV dZñnVtMo Hw$OÊ`mMo à_mU H$_r AgVo. `m _¥XoV Am°ŠgrOZMo à_mU H$_r
AgVo. Zm§JaUr H$aÊ`mOmoJr n[apñWVr Agë`mM `m O{_Zr gwnrH$ AgVmV.

5. jma ẁŠV _¥Xm (Halomorphic Soils)

ñQ>onr Am{U dmid§Q>r hdm_mZmÀ`m àXoemV OoWo nO©Ý`mnojm ~mînr^dZ j_Vm OmñV
AgUmè`m àXoemV hr _¥Xm AmT>iVo. `m_wio `m _¥XoVrc jmam§Mo à_mU OmñV AgVo. Ho$emH$f©U {H«$ òZo
ImcÀ`m WamVrc jma daÀ`m WamV òVmV. gmo{S>`_ ŠcmoamB©S>, _°½Zo{e`_, H°$pëe`_ H$m~m}ZoQ>,
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nmoQ>°{e`_ ho {dÐmì` KQ>H$ _mVrÀ`m daÀ`m WamV O_m hmoVmV. _mVrMo H$U XmQ> Agë`mZo nmUr

{PanÊ`mMr {H«$`m hmoV Zmhr. `m _¥XoV A°ë ẁ{_{Z`_ d cmohmMo à_mU OmñV AgVo Varhr hr _¥Xm

ZmnrH$ AgVo.

6. H°$cH°$ag/MwZmi> _¥Xm (Calcimorphic Soils)

H°$pëe`_ H$m~m}ZoQ> _moR>çm à_mUmV AgUmè`m àXoemV hr _¥Xm AmT>iVo. hr _¥Xm Amocga

AgVo. `m _¥XoMm daMm Wa H$mim H$aS>m AgVmo. g|Ðr` KQ>H$m§Mo à_mU H$_r AgVo. hr _¥Xm X. nmoc§S>

d g§̀ wŠV g§ñWmZm_Ü ò Acdm_m amÁ`mV AmT>iVo. `m _¥XoMo a|S>{PZm _¥Xm d Q>oamamogm _¥Xm §go àH$ma

nS>VmV.

H$) A{d^mJr` _¥Xm (Azonal Soil)

A{d^mJr` _¥Xo_Ü ò ZdrZ _¥Xm§Mm g_mdoe hmoVmo. `m An[anŠd d {dH$mgmÀ`m Q>ßß`m_Ü ò

AgUmè`m `m _¥Xm AmhoV. `m _¥XoMo {j{VO g_m§Va Wa {dH$grV Pmcoco ZgVmV VgoM `m _¥Xm nmVi

WamÀ`m AgVmV.

1. nmVi/nd©Vr` _¥Xm

nd©VmÀ`m CVmamda AJXr nmVi _¥XoMm Wa AgVmo, `mg nd©Vr` _¥Xm åhUVmV. _¥XoMm nmoV ^aS>

AgyZ g|{Ð` KQ>H$m§Mo à_mU H$_r AgVo. Vrd« CVma Agë`mg øw_gMr {Z{_©Vr hmoV Zmhr. H¥${fgmR>r

`m _¥Xm `mo½` ZgVmV.

2. ^aS> _¥Xm

`m àH$maÀ`m _¥Xm {h_ZXr_wio dmhV òUmè`m Jmim_wio, dmè`mÀ`m {ZjonU H$m`m©VyZ, ZXrnmÌmV

dmhË`m nmÊ`mV, gmJar ^mJmV cmQ>m§_wio d Ádmcm_wIr` amI `m_wio {Z_m©U hmoVmV. `m _¥XoV IS>H$m§Mo

VwH$S>o, chmZ-_moR>r dmiy B. ^aS> nXmW© AgVmV. `m_wio hr _¥Xm A{dH${gV AgVo.

* ñd`§-AÜ``ZmgmR>r àíZ-1 *

1. OJmV _¥XoMo dJuH$aU gd©àW_ a{e`Z ŷd¡km{ZH$ .............. `m§Zr Ho$co.

2. A_o[aH$Z H¥${f {d^mJmÀ`m dVrZo 1938 _Ü ò ............ `m§Zr A_o[aHo$Vrc _¥Xm

dJuH$aU Ho$co.

3. dZñnVr, nmUr d gyú_ OrdO§Vy `m§Mm g_mdoe ............ `m KQ>H$mV Ho$cm OmVmo.



58<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

4. _¥Xm{Z{_©Vr_Ü ò .......... IS>H$ _hÎdmMm AgVmo.

5. ............ `m _¥Xocm "nmH©$c±S>' Ago g§~moYco OmVo.

6. gw{MnUu AaÊ`mV AmT>iUmar _¥Xm ........... Amho.

7. ............ hr _¥Xm erV àXoemV AmT>iVo.

8. ............. hr _¥Xm dmid§Q>r, AmogmS> d ewîH$ àXoemV AmT>iVo.

9. g|{Ð` Ðì`m§Mo à_mU OmñV Agë`mZo àAar _¥Xm .............. a§JmMr AgVo.

10. {gcrH$mda {dXmaUmMr à{H«$`m hmoVo d A°ë ẁ{_{Z`_ d cmoh `m§Mo H|$ÐrH$aU hmoD$Z
.............. _¥Xm V`ma hmoVo.

11. _¥XoVrc cmoh A§e J§Oë`m_wio _¥Xocm ............ a§J àmßV hmoVmo.

12. nm°S>Pm°c eãXmMm AW© a{e`Z ^mfoV ............. Agm hmoVmo.

13. MZm}P_ eãXmMm AW© a{e`Z ^mfoV .............. Agm hmoVmo.

3.2.2 _hmamîQ´>mVrc _¥XoMr d¡{eîQ>ço Am{U {dVaU (Soil Characteristics

and Major Soil Distribution in Maharashtra)

_¥Xm EH$ _hÎdmMr Z¡g{J©H$ gmYZg§nÎmr Amho. _¥Xm gwnrH$Voda VoWrc eoVr {dH$mg Adc§~yZ
AgVmo. OZH$ IS>H$, hdm_mZ, ŷCVma, g|{Ð` KQ>H$, dZñnVr, hdm, nmUr, gwú_Ord `m§Mm _¥Xm
{Z{_©Vr d {dH$mgmda à^md nS>Vmo.

_hmamîQ´>mV cmìhmagmÀ`m WamnmgyZ Iyn _moR>çm ^mJmda V`ma Pmcoc`m ~ogm°ëQ> `m _yi OZH$
IS>H$mnmgyZ H$mir _¥Xm V`ma Pmcr. OoWo hm cmìhmag nmohmoMcm Zmhr VoWo doJiçm _¥Xm AmT>iVmV.
hdm_mZ d dZñnVtMm n[aUm_ _¥Xm d¡{eîQ>çm§da Pmcocm AmT>iVmo.

q _hmamîQ´>mVrc _¥XoMo {dVaU

1. H$mir aoJya _¥Xm (Black Cotton Soil)

_hmamîQ´>mV gdm©V _hÎdmMr d Iyn _moR>çm joÌmda AmT>iUmar H$mir _¥Xm Amho. _hmamîQ´>mMm
3/4 ^mJ `m _¥XoZo ì`mncm Amho. aoJya _¥XoÀ`m Wam§Mr OmS>r gd©Ì gmaIr Zmhr Vr H$_r OmñV
AmT>iVo. dm{f©H$ nO©Ý` 50 Vo 75 g|._r. AgUmè`m _Ü`_ nmdgmÀ`m àXoemV hr _¥Xm AmT>iVo.
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gømÐr nd©VmÀ`m nyd}H$S>rc ^mJmV Vmnr, JmoXmdar, H¥$îUm, ^r_m, H$mò Zm, àdam, Zram `m
ZÚm§À`m Imoè`mV JS>X H$mir Va C§M ^mJmV {\$ŠH$Q> H$mir _¥Xm AmT>iVo. `m_Ü ò npíM_ _hmamîQ́>mMm

H$mhr ^mJ, _Ü` _hmamîQ´> d {dX^m©Vrc H$m§hr {Oëøm§Mm g_mdoe hmoVmo.

`m _¥XoV øw_g, cmoh, A°ë ẁ{_{Z`_, _°Jo{ZO `m§Mo à_mU OmñV AgVo. `m _¥XoMr Amocmdm
{Q>H$dyZ R>odÊ`mMr j_Vm OmñV Amho. CÝhmù`mV `m O{_Zrcm ôJm ^S>VmV. `m O{_ZrV H$mngmMo

nrH$ Mm§Jco òVo, Ë`m_wio `m O{_Zrg H$mir H$mngmMr _¥Xm Ago åhUVmV. `m _¥XoV Ádmar, Vya,
~mOar, Jhÿ, D$g B. {nHo$ Mm§Jcr òVmV. `m _¥Xog H$mim a§J øw_g d \o$ag _°½ZoQ>mB©Q>_wio Amcm Amho.
H$mù`m O{_ZrV \$i~mJm`Vr eoVr_Ü ò Ðmj, Ho$ir, g§Ìr, S>mit~ eoVrMm {dH$mg Pmcocm AmT>iVmo.
C§MrZwgma `m _¥XoMr gwnrH$Vm H$_r hmoV OmVo.

A{V[aŠV nmUrnwadR>çm_wio `m O{_ZrVrc ImcÀ`m WamVrc jma daÀ`m WamV òD$Z O_rZ
H$S>H$, jmanS>, ZmnrH$ hmoÊ`mMr eŠ`Vm OmñV AmT>iVo.

2. Om§̂ r _¥Xm (Laterite Soil)

hr _¥Xm CîU H${Q>~§Yr` AmÐ© hdm_mZmÀ`m àXoemV V`ma hmoVo. 2000 {_._r. nojm OmñV
nO©Ý`mÀ`m àXoemVrc cmoh, A°ë ẁ{_{Z`_ d {g{cH$mMo à_mU OmñV AgUmè`m O{_ZrVrc cmoh

A§e J§OyZ `m _¥Xog cmc/Om§̂ m a§J àmßV hmoVmo. {g{cH$mMo {dXmaU d {cqMJ hmoD$Z Ë`mnmgyZ
Am`Z© Am°ŠgmB©S> {Z_m©U hmoVo, `mVyZM Om§ä`m _¥XoMr {Z{_©Vr hmoVo. `m _¥XoV MwZIS>r, nmoQ>°e d
Zm`Q´>moOZMo à_mU H$_r AgVo. g|{Ð` KQ>H$m§Mo à_mU OmñV AgVo, nU Vo ImcÀ`m WamV {ZKyZ
OmVo.

hr _¥Xm gømÐrÀ`m KmQ>_mÜ`mda d S>m|Jami ^mJmV {deofV: aËZm{Jar, qgYwXþJ©, am`JS> VgoM
gmVmam, H$moëhmnya {Oëøm§À`m npíM_ ^mJmV _¥Xm AmT>iVo.

`m O{_ZrMr gwnrH$Vm d CËnmXZj_Vm H$_r AgVo. Amocmdm Yê$Z R>odÊ`mMr j_Vm `m _¥XoV
OmñV AgVo. `m O{_Zrda dZjoÌ OmñV Amho. `m _¥XoVyZ ŵB©_yJ, \$i~mJm`Vr {nH$m§Mo CËnmXZ KoVco
OmVo. aËZm{Jar_Ü ò hmnyg Am§~m `m O{_ZrVyZ KoVcm OmVmo. `m{edm` H$mOy, {MŠHy$, Zmai `m {nH$m§Mo
CËnmXZhr `m O{_ZrVyZ hmoVo. Om§ä`m IS>H$m_Ü ò ~m°ŠgmB©S>Mo gmR>o {dnwc à_mUmV AmT>iVmV.

3. H$moH$U {H$ZmanÅ>rdarc JmimMr O_rZ (Alluvial Soil)

`m _¥Xog "^m~a _¥Xm' åhUVmV. ZÚm§Zr dmhÿZ AmUcoë`m JmimnmgyZ hr aoVr{_lrV _¥Xm V`ma
Pmcr Amho. `m _¥XoV {MH$U _mVrMo à_mU OmñV AmT>iVo. ZXr_wImcJV, ImOU d ImS>çm§_Ü ò
{MIc d _ir ẁŠV JmimMr _¥Xm AmT>iVo. dmiy{_lrV cmo_ àH$maMr _¥Xm Vm§Xÿi, Zmair, nmo\$irÀ`m
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~mJm§gmR>r Cn ẁŠV Amho. hr _¥Xm _hmamîQ́>mÀ`m npíM_ {H$ZmanÅ>r ^mJmVrc aËZm{Jar, qgYwXþJ©, am`JS>,
R>mUo, nmcKa `m {OëømV AmT>iVo.

`m _¥XoV g|{Ð` KQ>H$m§Mo à_mU H$_r AgVo Va I{ZO Ðì`m§Mo à_mU _Ü`_ AgVo. `m _¥XoV
gIc ^mJmV gmJamMo nmUr {_giVo, Ë`m_wio ImanQ> _¥Xm V`ma hmoVo. H$moH$UmV g_wÐmH$S>rc ^mJmV

Ima _¥Xm Va nyd© ^mJmV JmimMr _¥Xm AmT>iVo.

AmH¥$Vr H«$. 3.2 : _hmamîQ´>mVrc _¥XoMo {dVaU

4. cmc/Vm§~S>r _¥Xm (Red Soil)

gømÐr KmQ>_mÏ`mda OmñV nmdgmÀ`m àXoemV ~ogm°ëQ> IS>H$mVrc cmoh A§e J§OwZ Vm§~S>çm/
cmc a§JmMr _¥Xm V`ma hmoVo.

gømÐr nd©VmÀ`m CÎma ^mJmV nmcKa, R>mUo, am`JS> {Oëøm§À`m nyd© ^mJm§V, gmVmam d
gm§JcrÀ`m gømÐr nd©VmV hr _¥Xm AmT>iVo. `m _¥XoV g|{Ð` KQ>H$, H°$pëe`_, ñ\w$aX `m§Mo à_mU H$_r
AgVo. nmÊ`mMm {ZMam Mm§Jcm hmoVmo. `m _¥XoMr gwnrH$Vm H$_r AgVo. amgm`{ZH$ IVm§Mm nwadR>m
Ho$ë`mg `m O{_ZrVyZ ^mV, ZmMUr, ^aS> YmÝ` hr nrHo$ KoVm òVmV.
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5. Vm§~yg {ndiga _¥Xm

nyd© {dX^m©V dYm©, JS>{Mamocr, M§Ðnya {OëømrVc dYm©-d¡ZJ§Jm ZXr Imoè`mV hr _¥Xm AmT>iyZ

òVo. hr _¥Xm Vm§~yg {ndiga a§JmMr Amho. {MH$U_mVr d dmiy{_lrV `m _¥Xog Am ©̀Z n°am°ŠgmB©S>_wio

Vm§~S>m a§J Amcm Amho.

`m _¥XoV MwZIS>r, H$m~m}ZoQ>, \$m°ñ\$[aH$ A°{gS>, øw_g d nmoQ>°e `m§Mo à_mU Aën AgVo. hr

_¥Xm Vm§~yg {ndiga {XgVo. `m _¥Xoda OmñV nmdgmÀ`m àXoemV Vm§Xÿi {nH$ KoVco OmVo. `m _¥XoMr

CËnmXZj_Vm H$_r Amho. `m _¥VoVyZ ^aS> YmÝ`, hr {nHo$hr KoVcr OmVmV. `m _¥Xog "^mam', "dmS>r'

qH$dm "aoVmS> hcH$s _¥Xm' Agohr åhUVmV.

6. ZÚm§À`m Imoè`mVrc JmimMr O_rZ

hr _¥Xm ZÚm§À`m Imoè`mV AmT>iV AgyZ Vr AË §̀V gwnrH$ Amho. ZÚm§Zr dmhÿZ AmUcoë`m

JmimnmgyZ `m _¥XoMr {Z{_©Vr Pmcr Amho. _w»`Ëdo H¥$îUm, JmoXmdar, n§MJ§Jm, ^r_m, Vmnr, nyUm© B.

ZÚm§À`m Imoè`mV hr _¥Xm AmT>iVo.

`m _¥XoMm a§J JS>X H$mim AgyZ `m_Ü ò g|Ðr` nXmWmªMo à_mU OmñV AmT>iVo. `m _¥XoMr

CËnmXZ j_Vm OmñV Amho. amgm`{ZH$ IVm§Mm dmna H$_r H$ê$Zhr OmñV CËnmXZ KoVm òUo eŠ`

Amho. `m _¥XoV Jhÿ, Ádmar, D$g, ^mOrnmcm `m~amo~a \$i {nH$m§Mo CËnmXZ KoVco OmVo.

* ñd`§-AÜ``ZmgmR>r àíZ-2 *

1. _hmamîQ´>mV gdm©V _hÎdmMr d _moR>çm joÌmda ............. _¥Xm AmT>iVo.

2. _hmamîQ´>mV S>m|Jami ^mJmV .............. Va ZÚm§À`m Imoè`mV ............ àH$maMr

H$mir _¥Vm AmT>iVo.

3. H$moH$U {H$ZmanÅ>rdarc JmimÀ`m _¥Xog .............. _¥Xm åhUVmV.

4. H$moH$UmV .......... _¥Xo_Ü ò Am§~m, H$mOy {nH$m§Mm {dH$mg Pmcm Amho.

5. aoJya _¥Xog ............. `m ZmdmZohr AmoiIco OmVo.

6. aoJya _¥Xog H$mim a§J ........... d ............. _wio Amcm Amho.

7. OmñV nO©Ý`mÀ`m àXoemV cmoh A§e J§OyZ _¥Xog .............. a§J àmßV hmoVmo.
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3.2.3 _¥Xm AdZVr/_¥Xm èhmg : g§H$ënZm, H$maUo, n[aUm_ Am{U
Cnm``moOZm (Soil Degradation : Concept, Causes, Consequences

and Measures)

gÜ`mÀ`m H$mimVrc A{Ve` _hÎdmMr g_ñ`m åhUyZ _¥Xm AdZVrH$S>o nm{hco OmVo. dmT>Vr
cmoH$g§» ò_wio dmT>Vr AÝZmMr _mJUr d H$maImÝ`m§Zm cmJUmam H$ÀMm _mc `mgmR>r _moR>çm à_mUmda
_¥XoMm dmna hmoVmo Amho `mVyZM _¥Xm AdZVr gwê$ Pmcr. _¥Xm EH$ _hËdmMr Z¡g{J©H$ gmYZg§nÎmr
AgyZ Ë`mda A{VaoH$s ^ma hm _¥Xm AdZVrgmR>r H$maUr ŷV R>aVmo Amho.

1. ""_mZdmZo ñdV:À`m ñdmWm©gmR>r A`mo½`[aË`m d {ZîH$miOrnUo _¥XoMm A{Vdmna Ho$ë`mZo
_¥XoMr JwUdÎmm {~KSy>Z Ë`m _¥XoMr CËnmXZ j_Vm H$_r hmoVo `mg _¥Xm AdZVr/_¥Xm èhmg åhUVmV.''

2. ""_¥Xm AdZVr åhUOo _¥XoMr ^m¡{VH$, amgm`{ZH$ d O¡{dH$ JwUdÎmm {~KS>Uo hmò .''

3. ""A`mo½` nÜXVrZo _¥XoMm eoVrgmR>r d Am¡Úmo{JH$ JaOm ^mJ{dÊ`mgmR>r hmoUmam dmna `mVyZ
_¥XoMr JwUdÎmm {~KS>Vo `mg _¥Xm AdZVr åhUVmV.''

_¥XoMm èhmg hm _mZdr {ZîH$miOrnUm, _¥XoÀ`m MwH$sÀ`m d A{V dmnamVyZ hmoVmo Amho. `m_wio

_¥XoMm daMm Wa Zmhrgm hmoUo, _¥XoMr gwnrH$Vm H$_r hmoD$Z Vr ZmnrH$ hmoUo `m JmoîQ>r hmoVmV. `m _¥XoV
eoVrMm {dH$mg H$aUo eŠ` hmoV Zmhr. _¥Xm AdZVr/èhmg àm_w»`mZo d¥jVmoS>, MwH$sMr eoVr nÜXVr,
gmJar nmUr eoVO_rZrV {eê$Z, O{_ZrMr Yyn, dmid§Q>rH$aU `mVyZ {Z_m©U hmoVo.

EHy$U _¥Xm èhmgm_Ü ò nmUr d dmè`mMm gh^mJ OmñV AgyZ Vmo EHy$U n[aUm_H$maH$ KQ>H$m§À`m
85 Q>ŠHo$ BVH$m Amho. nmÊ`m_wio hmoUmam _¥Xm èhmg hm 56 Q>ŠHo$ Va dmè`m_wio Vmo 28 Q>ŠHo$ BVH$m
hmoVmo.

q _¥Xm AdZVr/èhmgmMo àH$ma d H$maUo

àm_w»`mZo _¥Xm AdZVr/èhmg hm VrZ H$maUm§Zr hmoVmo hr H$maUo nwT>rcà_mUo :-

A) amgm`{ZH$ AdZVr

`m_Ü ò nmofH$ _wcÐì` nmÊ`mV {daKiyZ {ZKyZ OmVmV. hr Imoc _mVr_Ü ò qH$dm nmÊ`mVyZ
ZXr_Ü ò {ZKyZ OmVmV. O{_Zrcm A{V nmUrnwadR>m Ho$ë`mg d amgm`{ZH$ IVm§Mm dmna dmT>dë`mg
Ho$emH$f©U {H«$ òZo ImcÀ`m WamVrc jma daÀ`m WamV EH$Ì hmoVmV d O{_ZrMr nmUr {PanÊ`mMr
j_Vm H$_r hmoVo. O{_Zr jmanS> d nmUWi ~ZVmV. g_wÐmMo nmUr eoVO{_ZrV {eaUo, gIc ^mJmV
nmUr gmMyZ amhUo `mVyZ O{_Zr nmUWi d ZmnrH$ ~ZVmV. `m~amo~a dmT>Umar cmoH$g§»`m `mVyZ
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Pmcocm H$maImZXmarMm {dH$mg d `m H$maImÝ`mVyZ ~mhoa nS>Umao Q>mH$mD$ amgm`{ZH$ KQ>H$m§Zr ẁŠV
AgUmao nmUr eoVO{_Zrda gmoS>ë`mZo, ßc°pñQ>H$, amgm`{ZH$ IVo, VUZmeH$, {H$Q>H$ZmeHo$ `m§À`m

A{VaoH$s dmnamVyZ amgm`{ZH$ _¥Xm AdZVr hmoVo.

~) àmH¥${VH$/Z¡g{J©H$ _¥Xm AdZVr

O{_ZrMm daMm gwnrH$ Wa dmam, nmUr `m _mÜ`_mVyZ {ZKyZ Joë`mZo åhUOoM O{_ZrMr Yyn
Pmë`mZo àmH¥${VH$ _¥Xm AdZVr KSy>Z òVo. _mZdhr _¥XoMm darc Wa H$mTy>Z Q>mH$Ê`mgmR>r àË`j
AàË`j H$maUr ŷV AgVmo. `m_Ü ò eoVr H$aÊ`mÀ`m MwH$sÀ`m nÜXVr, d¥jVmoS> `mVyZ dmam d nmÊ`mMo
H$m ©̀ Omo_mZo MmcÊ`mg _XV hmoVo d _¥Xm AdZVr hmoVo.

H$) O¡{dH$ _¥Xm AdZVr

`m_Ü ò AmYw{ZH$ eoVr nÜXVrVrc {H$Q>H$ZmeHo$, VUZmeHo$, amgm`{ZH$ IVo `m§Mm AË`{YH$

dmna d g|Ðr` IVm§Mm H$_r dmna `m_wio O{_ZrVrc AË`mdí`H$ {OdmUy§Mo à_mU H$_r hmoVo. Ë`mMm
n[aUm_ {nH$m§Zm O{_ZrVrc Z¡g{J©H$ d amgm`{ZH$ I{ZOm§Mr n[anyU© CncãYVm hmoV Zmhr Ë`m_wio
Ë`mg O¡{dH$ _¥Xm AdZVr åhUVm òB©c.

`m~amo~aM H$mhrdoim H$mhr OrdO§Vy§_wio _¥XoVrc nmofH$ Ðì ò, I{ZOo ZîQ> H$aÊ`mMr à{H«$`m
hmoVo, `mVyZ O{_ZrZmnrH$ ~ZVmV. `m àH$maÀ`m O{_ZrV nrHo$ KoVë`mg _wiHw$O qH$dm VËg_ àH$maMo
amoJ hmoVmV. ho O¡{dH$ _¥Xm AdZVr_Ü ò {dMmamV KoVm òVrc. d¥jVmoS>, MamD$ Hw$aUm§Mm dmna,
ñWcm§V[aV eoVr VgoM C§Xra, Kwer `mgma»`m àmÊ`m§_wiohr O{_ZrMr Yyn dmT>rg cmJVo d O¡{dH$ _¥Xm
AdZVr hmoVo.

q _¥Xm AdZVr n[aUm_

1. Mm§Jcr _¥Xm àdmhr nmUr, nmD$g, dmam `m_wio EH$m {R>H$mUm_wio Xþgè`m {R>H$mUr dmhÿZ
OmVo d H${R>U IS>H$ CKS>o nS>VmV. `mVyZ O{_ZrMr CËnmXZ j_Vm H$_r hmoVo. `m _¥Xm
n[anŠd ZgVmV.

2. nmofH$ Ðì` {ZKyZ Joë`mZo {nH$m§Zm Amdí`H$ KQ>H$m§Mr H$_VaVm {Z_m©U hmoD$Z {nH$m§Mr
dmT> Iw§Q>Vo, doJdoJiçm amoJm§Zm {nHo$ ~ir nS>VmV. CJdU j_Voda `mMm dmB©Q> n[aUm_
hmoVmo d CËnmXZ KQ>Vo.

3. O{_ZrÀ`m daÀ`m WamVrc jmam§Mo à_mU dmT>ë`mZo O{_Zr H$R>rU ~ZVmV d `m O{_ZrVyZ
{nH$m§Mo CËnmXZ KoUo eŠ` hmoV Zmhr. `m O{_Zr ZmnrH$ ~ZVmV.
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4. H$mhr O{_ZrV nmUr {PanÊ`mMr j_Vm H$_r hmoVo `mVyZ Ë`m nmUWi ~ZVmV d {nH$m§Mo
CËnmXZ KoUo eŠ` hmoV Zmhr.

5. Mm§Jë`m _¥Xo_Ü ò H$maImÝ`mVrc Q>mH$mD$ amgm`{ZH$ KQ>H$ {_gië`mZo O{_ZrVrc JwUKQ>H$m§Mo
g§VwcZ {~KS>Vo. O{_Zr ZmnrH$ hmoVmV d CËnmXZ KQ>Vo.

6. O{_ZrVrc g|Ðr` KQ>H$m§Mo à_mU, Mm§Jë`m Cn`moJr {OdmUy§Mr g§»`m H$_r Pmë`mZo
{nH$mÀ`m dmT>rda Ë`mMm {dn[aV n[aUm_ hmoVmo d CËnmXZ KQ>Vo.

q _¥Xm èhmg/_¥Xm AdZVr {Z`§ÌUmÀ`m nÜXVr

_¥Xm èhmg/AdZVrgmR>r nmUr d dmam ho XmoZ KQ>H$ àm_w»`mZo O~m~Xma Agë`mZo Ë`mda `mo½`
nÜXVrZo Cnm``moOZm H$aUo Amdí`H$ Amho. _mZdmÀ`m eoVr H$aÊ`mÀ`m MwH$sÀ`m nÜXVr, eoVO{_Zrdarc
A{VaoH$s VmU, dmT>Vo Am¡Úmo{JH$sH$aU `mda `mo½` Cnm` `moOë`mg _¥Xm èhmg {Z §̀ÌU H$ê$Z _¥Xm
g§YmaU hmoD$ eH$Vo. `mgmR>r Imcrc Cnm``moOZm _hÎdmÀ`m AmhoV.

1. nmÊ`m_wio hmoUmè`m Ywnrda {Z`§ÌU

nmD$g, dmhVo nmUr, ŷ{_JV nmUr, gmJar cmQ>m, ^aVr AmohmoQ>r `m_wio O{_ZrMr _moR>çm
à_mUmV YyV hmoVo. ho à_mU EHy$U _¥Xm èhmgmÀ`m 56 Q>ŠHo$ Amho. `mMm {dMma H$aVm nmÊ`m_wio

hmoUmar Yyn _hÎdmMr Agë`mZo hr Wm§~dÊ`mgmR>r nwT>rc KQ>H$mda cj XoUo Amdí`H$ Amho.

`m_Ü ò d¥jmamonU H$aUo, ~m§Y~§{XñVr H$aUo, CVmamcm AZwgê$Z Zmcm~§S>tJ H$aUo, dmhÿZ OmUmao

nmUr AmS>dÊ`mgmR>r XJS>r ~m§Y KmcUo, `m~amo~aM eoVr nÜXVrV gwYmaUm H$ê$Z CVmamcm H$mQ>H$moZmV
Zm§JaQ> H$aUo, _ëMtJ nÜXVrMm dmna, AmcQy>Z nmcQy>Z {nHo$ KoUo, `m~amo~aM gmJar nmÊ`m_wio hmoUmar
gmJar {H$Zmè`mMr Yyn Wm§~dÊ`mgmR>r d¥jmamonU, ~m§Y~§{XñVr, {H$Zmar ^mJmV q^VtMr {Z{_©Vr `m
Cnm``moOZm _hÎdmÀ`m AmhoV.

2. dmè`m_wio hmoUmè`m Yynrda {Z`§ÌU

dmè`m_wio hmoUmam _¥Xm èhmg hm EHy$U _¥Xm èhmgmÀ`m 28 Q>ŠHo$ Amho. `mda nwT>rc nÜXVrZo
{Z §̀ÌU {_idVm òB©c.

`m_Ü ò dZg§dY©Z, d¥jcmJdS>, MamD$ Hw$aUm§À`m dmnamda ~§Xr, O{_ZrVrc Amocmdm {Q>H$dÊ`mgmR>r
O{_Zrda nmcmnmMmoim ngadUo `m àH$maÀ`m Cnm``moOZm _hÎdmÀ`m AmhoV. dmid§Q>m§§Mo àgaU H$_r

H$aÊ`mgmR>r `m Cnm``moOZm _hËdmÀ`m AmhoV.
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3. AmYw{ZH$ OcqgMZ nÜXVtMm dmna

`m_Ü ò {nH$m§À`m JaOoZwgma, O{_ZrMr àV d hdm_mZmMm {dMma H$ê$Z {nH$mcm Amdí`H$

VodT>oM nmUr XoÊ`mgmR>r AmYw{ZH$ qR>~H$ qgMZ, Vwfma qgMZ nÜXVtMm dmna Ho$ë`mg _¥Xm g§YmaU

`mo½` nÜXVrZo hmoD$ eHo$c.

4. amgm`{ZH$ IVm§Mm `mo½` dmna

amgm`{ZH$ IVm§Mm `mo½` à_mUmV, {nH$m§Mr JaO d _¥XoV AgUmao KQ>H$ {dMmamV KoD$Z dmna

Ho$ë`mg _¥Xm AdZVr Q>miVm òUo eŠ` Amho. `mgmR>r _¥Xm VnmgyZ amgm`{ZH$ IVm§Mm `mo½` à_mUmV

dmna Amdí`H$ Amho. amgm`{ZH$ IVm~amo~a eoUIV, gmoZIV, c|S>r IV, H$m|~S>r IV, {hadirMo

IV, Jm§Sw>i IV `m§Mm dmna dmT>dUo Amdí`H$ Amho.

5. _¥Xm àXÿfU amoIUo

amgm`{ZH$ H$maImÝ`mVrc agm`Z{_{lV nmUr gai eoVO{_ZrV Z {_giVm Ë`mda à{H«$`m

H$ê$Z Ë`m_Yrc O{_ZrgmR>r KmVH$ R>aUmao KQ>H$ ~mOycm H$ê$Z ho nmUr eoVrgmR>r dmnaÊ`mMr VaVyX

hmoUo Amdí`H$ Amho. ßc°pñQ>H$, Am°B©c, W_m©H$moc Ago Z Hw$OUmao KQ>H$ eoVO{_ZrV OmUma ZmhrV

`mMr H$miOr KoUo Amdí`H$ Amho, Ago Ho$ë`mg _¥Xm AdZVr H$_r H$aVm òD$ eH$Vo.

q _¥Xm Yyn

_¥Xm hr _hÎdmMr Z¡g{J©H$ gmYZg§nÎmr Amho. _mZdr OrdZmMm {dH$mg d _mZdmÀ`m gd© _yc ŷV

JaOm `m _¥XoVyZM nyU© hmoVmV. _¥Xm Yyn hr AmOMr Iyn _moR>r g_ñ`m Amho. _¥Xm Yynr_wio ŷn¥îR>mdarc

gwnrH$ _mVr dmhÿZ OmVo d _¥XoÀ`m CËnmXZ j_Voda A{ZîQ> n[aUm_ hmoVmo.

""_¥Xm Yyn åhUOo O{_Zrdarc _mVr EH$m {R>H$mUmdê$Z Xþgè`m {R>H$mUr nmUr, dmam d

JwéËdmH$f©Um_wio dmhÿZ Zocr OmUo hmò .''

_mZdr hñVjonhr _¥Xm YwnrgmR>r H$maUr ŷV R>aVmo. _¥XoMm gdm©V daMm Wa hm {nH$m§gmR>r d

Z¡g{J©H$ dZñnVtgmR>r AmYma XoÊ`m~amo~aM nmofH$ AÝZKQ>H$ nwadVmo. `m WamMr OmS>r 15 Vo 20g|._r.

AgVo gw_mao 2.5 g|._r. _¥Xm Wa V`ma hmoÊ`mgmR>r 500 Vo 1000 dfm©Mm H$mcmdYr cmJVmo. nU

hm _¥Xm Wa dmhÿZ OmÊ`mg Aëngm H$mcmdYrgwÜXm nwaogm R>aVmo. `mMm n[aUm_ Ë`m _¥XoMr

CËnmXZj_Vm H$_r hmoVo d O{_Zr ZmnrH$ d nS>rH$ ~ZVmV. `mdê$Z _¥Xm Yyn g_ñ òMr {^fUVm

cjmV `oVo.
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_¥Xm Yynrda nmD$g, dmhVo nmUr, dmam, gmJar cmQ>m, ^aVr AmohmoQ>r, O{_ZrMm CVma d àH$ma,
hdm_mZ, dZñnVtMo AÀN>mXZ ho KQ>H$ à^md Q>mH$VmV.

q _¥Xm YynrMo àH$ma

_¥Xm Yyn hr àm_w»`mZo nmD$g, dmhVo nmUr, dmam `m H$maUm§_wio hmoVo. Yyn H$em_wio d H$er
hmoVo `mdê$Z _¥Xm YynrMo doJdoJio àH$ma nS>VmV.

A) nmD$g d dmhË`m nmÊ`m_wio hmoUmar Yyn

nmdgmMo nmUr O{_Zrdê$Z dmhVmZm Vo _¥Xm Yyn H$aÊ`mg H$maUr ŷV R>aVo. `m YynrMo nwT>rc

àH$ma nS>VmV.

1. MmXa Yyn : hr Yyn nmdgmÀ`m nmÊ`mZo KSy>Z òVo. _wgiYma nmdgmZo/nmÊ`mÀ`m _mè`mZo
_moR>çm àXoemVrc _mVrMm daMm Wa {ZKyZ OmVmo `mg MmXa Yyn åhUVmV.

2. PmoS> Yyn : nmÊ`mMm W|~mMm AmH$ma d JVr_wio Pmcoë`m _¥XoÀ`m Yynrg PmoS> Yyn åhUVmV.
nS>rH$ _¥Xo_Ü ò `màH$maMr Yyn _moR>`m à_mUmV hmoVo. `mdoir _¥XoMo ~marH$ H$U nmÊ`mÀ`m W|~mÀ`m
_mè`mZo ~mOycm \o$H$co OmVmV.

3. Zmcr gÑí` Yyn : nmD$g nSy>Z nmUr CVmamcm AZwgê$Z dmhÊ`mg gwadmV H$aVo, Voìhm
O{_Zrda ~moQ>mEdT>o nmÊ`mMo ~marH$ Amohmoi {XgVmV, Ë`mg ZmcrgÑe Yyn åhUVmV. H$_r CVmamÀ`m
àXoemV hr Yyn {XgyZ òVo.

4. KiB© Yyn : Og Ogo nmdgmÀ`m dmhÿZ OmUmè`m nmÊ`mMo à_mU dmT>Vo, Ë`mZwgma
CVmamdê$Z Vo OmñV doJ KoVo. Ë`mà_mUmV VoWo Imocr dmT>V OmVo d Ë`mg KiB©Mo ñdê$n àmßV hmoVo.
`mg KiB© Yyn åhUVmV. OmñV CVmamÀ`m àXoemV hr Yyn {XgyZ òVo.

~) dmè`m_wio hmoUmar Yyn

_w»`Ëdo ewîH$ Am{U dmid§Q>r joÌmV OmoamÀ`m dmè`mZo _mVrMo H$U EH$m {R>H$mUmhÿZ Xþgè`m
{R>H$mUr dmhyZ Zoco OmVmV. `m àXoemV dZñnVtMo AmÀN>mXZ H$_r AgVo, `m_wio dmè`mMo H$m ©̀ Omo_mZo
hmoVo d _¥Xm Yyn KSy>Z `oVo.

H$) ZXrH$mR>Mr d g_wÐ {H$Zmè`mMr Yyn

nwamÀ`m nmÊ`mZo ZXrH$mR>mdarc _mVrMr Yyn hmoVo. ZXrÀ`m ZmJ_moS>r diUmÀ`m {R>H$mUr hr Yyn
_moR>çm à_mUmV hmoVo.
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`m~amo~aM gmJar {H$Zmar ^mJmV gmJar cmQ>m, ^aVr-AmohmoQ>r `m_wio _¥Xm Yyn hmoVo.

q _¥Xm YynrMr H$maUo

_¥Xm Yyn AZoH$ H$maUmZo hmoVo. `m_Ü ò n`m©daUmVrc _mZdr hñVjon d Z¡g{J©H$ KQ>H$ H$maUr ŷV
R>aVmV.

1. nmÊ`mMo H$m`©

nmÊ`m_wio _¥Xm Yyn hmoVo. O{_ZrMm CVma, O{_ZrMm àH$ma, nmdgmMo à_mU, nmÊ`mMm doJ,
nmÊ`mMo à_mU, nmÊ`m~amo~a dmhV òUmè`m JmimMo ñdê$n d à_mU ho KQ>H$ nmÊ`m_wio hmoUmè`m _¥Xm

Yynrda n[aUm_ H$aVmV. OoWo nmÊ`mMo H$m ©̀ à^mdr AgVo VoWo _¥Xm Yyn _moR>çm à_mUmda hmoVo.

2. dmè`mMo H$m`©

nmÊ`m_wio _¥Xm Yyn hmoVo. O{_ZrMm CVma, O{_ZrMm àH$ma, nmdgmMo à_mU, nmÊ`mMm doJ,
nmÊ`mMo à_mU, nmÊ`m~amo~a dmhV òUmè`m JmimMo ñdê$n d à_mU ho KQ>H$ nmÊ`m_wio hmoUmè`m _¥Xm
Yynrda n[aUm_ H$aVmV. OoWo nmÊ`mMo H$m ©̀ à^mdr AgVo VoWo _¥Xm Yyn _moR>çm à_mUmV hmoVo.

3. ^yàXoemMm CVma

ŷàXoemMm CVma {OVH$m Vrd« {VVH$m nmÊ`mMm doJ OmñV AgVmo d O{_Zrdarc _mVrMm Ya
dmhÿZ OmÊ`mMo à_mU OmñV AgVo. Ë`m_wio H$R>rU IS>H$ CKS>o nS>VmV. `m_wio gnmQ> àXoemnojm OmñV
CVmamÀ`m àXoemV _¥Xm Yyn OmñV à_mUmV AgVo.

4. d¥j VmoS>

dZñnVtMr _wio _mVr Yê$Z R>odVmV, nU Ooìhm d¥jVmoS>r_wio O{_Zr CKS>çm nS>VmV Voìhm _¥Xm
Yyn _moR>çm à_mUmV hmoVo. OoWo dZñnVrMr g§»`m OmñV AgVo VoWo _¥Xm Yyn H$_r AgVo.

5. eoVr nÜXVr

A{VaoH$s eoVO{_Zrda nS>Umam VmU, MwH$sÀ`m _emJVrÀ`m nÜXVr, ñWcm§V[aV eoVr nÜXVr,

EH$M EH$ àH$maMo nrH$ KoUo, gVV O{_ZrMm hmoUmam dmna, AVr nmÊ`mMm dmna `mVyZ _¥Xm Yyn _moR>çm
à_mUmV hmoVo.

6. A{V MamB©

JdVmi Hw$aUm§Mm dmna Jm`r, åh¡er, eoir-_|T>r MaÊ`mgmR>r Ho$ë`mg OZmdam§À`m Iwam_wio
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O_rZ CH$acr OmVo. O{_Zrdarc _mVr _moH$ir PmcoZo d _mVrMo H$U gwQ>o Pmë`mZo nmdgmÀ`m nmÊ`mZo
Vr _mVr EH$m {R>H$mUmhÿZ Xþgè`m {R>H$mUr dmhÿZ Zocr OmVo d _mVrMr Yyn hmoVo.

7. _mZdr hñVjon

_mZdr hñVjonm_wio ImUH$m_ d VËg_ JmoîQ>r_wio darc gwnrH$ _mVrMm Wa Zmhrgm hmoVmo d
O_rZ ZmnrH$ hmoÊ`mMm YmoH$m dmT>Vmo.

q _¥Xm YynrMo n[aUm_

_¥Xm Yyn hr _moR>r g_ñ`m Amho, `mMo n[aUm_ eoVO{_Zrda hmoVmV d _moR>o ZwH$gmZ hmoVo.

1. O{_Zrdarc gwnrH$ _mVrMm Wa, nmUr, dmam, _emJVrÀ`m MwH$sÀ`m nÜXVr `m_wio dmhÿZ
Joë`mZo dZñnVtZm Amdí`H$ AgUmar nmofH$ VÎdo `mo½` nÜXVrZo {_iV ZmhrV. `mVyZ
{_iUmao CËnmXZ H$_r hmoVo.

2. dZñnVtZm AmYma XoÊ`mMo H$m_ _¥Xm H$aUo. _¥Xm Yynr_wio _mVrMm daMm Wa {ZKyZ Joë`mZo
d IS>H$ CKS>o nS>ë`mZo dZñnVrMm AmYma Zmhrgm hmoVmo, `mVyZ dZñnVrMo à_mU H$_r-

H$_r hmoV OmVo d O{_Zr CKS>çm nS>VmV. `m_wio Vmn_mZ dmT> d nmdgmMo n«_mU H$_r
hmoVo.

3. _¥Xm Yynr_wio O{_Zr ZmnrH$ hmoVmV. Ë`mVyZ Ë`mda Adc§~yZ AgUmè`m cmoH$m§Zm Am{W©H$
Am[aîQ>mcm gm_moao Omdo cmJVo.

4. H$maImÝ`m§Zm cmJUmè`m H$ÀMm _mc CËnmXZmda _¥Xm YynrMm n[aUm_ hmoD$Z CËnmXZmV
KQ> hmoVo.

5. _¥Xm Yynr_wio O_rZ Amo~S>Ymo~S> d eoVrg A`mo½` ~ZVo.

6. _¥Xm Yynr_wio darc WamVrc g|Ðr` KQ>H$ d {d{dY I{ZOo {ZKyZ JocoZo _¥XoMm XOm©

ImcmdVmo d _¥XoMr CËnmXZ j_Vm H$_r hmoVo.

7. _¥Xm Yynr_wio _¥Xm n[anŠd ~ZV Zmhr. OmS>çm ^aS>çm nmoVmMr An[anŠd _¥Xm V`ma hmoVo.
`m _¥XoMr CËnmXZ j_Vm H$_r AgVo.

q _¥Xm Yyn {Z`§ÌUmÀ`m nÜXVr/Cnm`/_¥Xm g§YmaU

_¥Xm Yyn amoIÊ`mgmR>r, {VÀ`mVrc I{ZOÐì`, g|Ðr` KQ>H$ {Q>H$dyZ Ë`m _¥XoMr gwnrH$Vm {Q>H$dyZ
R>odÊ`mgmR>r _¥Xm g§YmaU JaOoMo Amho. `mgmR>r nwT>rc Cnm``moOZm _hÎdmÀ`m AmhoV.
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1. dZg§dY©Z

d¥j cmJdS>, d¥jVmoS> Wm§~dUo, nwZ©dZrH$aU `m _mÜ`_mVyZ dZg§d©YZmMo Cnm` _¥Xm Yyn
amoIÊ`mgmR>r A{Ve` _hÎdmMo R>aVmV. dZm_Yrc JdV, PwS>no, d¥j ho nmÊ`mMm doJ H$_r H$aVmV.
`m dZñnVtMr _wio _mVr Yê$Z R>odVmV, `m_wio _¥Xm Yyn H$_r hmoÊ`mg _XV hmoVo.

2. ~m§Y~§{XñVr

CVmamcm AZwgê$Z eoVO{_Zrg ~m§Y KmVë`mZo dmhÿZ OmUmao nmUr AS>dco OmD$Z _¥Xm Yyn H$_r
hmoÊ`mg _XV hmoVo.

3. Zmcm ~§S>tJ

CVmamcm AZwgê$Z H$mQ>H$moZmV Zmcm ~§S>tJ Ho$ë`mg dmhÿZ OmUmè`m nmÊ`mcm AS>Wim {Z_m©U
hmoD$Z nmÊ`m~amo~a dmhÿZ OmUmao _mVrMo H$U Zmë`m_Ü ò òD$Z gmMVmV. `mVyZ _¥Xm Yyn Wm§~dÊ`mg
_XV hmoVo.

4. `mo½` eoVrnÜXVtMm dmna

nmUr XoÊ`mgmR>r AmYw{ZH$ qR>~H$ qgMZ, Vwfma qgMZ nÜXVtMm dmna, _emJV H$aV AgVmZm

CVmamcm AZwgê$Z H$mQ>H$moZmV Zm§JaQ>, nm`è`m§Mr eoVr, O{_ZrMr Yyn {Z §̀{ÌV H$aUmè`m {nH$m§Mr
åhUOo ŵB©_yJ, {ÛXc YmÝ` `m àH$maÀ`m {nH$m§Mr cmJdS>, ñWcm§V[aV eoVrda {Z~ªY, MamD$
Hw$aUm§À`m dmnamda ~§Xr Aem Cnm``moOZm Ho$ë`mg _¥Xm Yyn {Z §̀{ÌV H$aÊ`mg _XV hmoD$
eHo$c.

5. nya {Z`§ÌU

AmoT>o, Zmco, ZÚm§da N>moQ>çm-N>moQ>çm AmH$mamMo ~§Ymao ~m§Yë`mg nmÊ`mcm AS>Wim {Z_m©U
hmoD$Z doJmZo dmhÿZ OmUmao nmUr Wm§~oc AWdm Ë`mMm doJ H$_r hmoB©c. `m_wio _¥Xm Yyn amoIÊ`mg _XV

hmoB©c.

6. XJS>JmoQ>çm§Mo AñVarH$aU

OoWo nO©Ý`mMo à_mU H$_r Amho Aem O{_Zrda dmiy{_lrV XJS>JmoQ>o ngê$Z dmhÿZ OmUmao nmUr
AS>dÊ`mMo d O{_ZrV {OadÊ`mMo H$m_ hmoD$ eH$Vo. `mVyZ nmÊ`m_wio d dmè`m_wio hmoUmar _¥Xm Yyn
amoIÊ`mMo H$m_ Mm§Jë`m nÜXVrZo hmoD$ eH$Vo.
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7. gmJar {H$Zmè`mMo g§ajU

gmJar {H$Zmar ^mJmV ~m§Y ~§{XñVr, d¥jmamonU `mgma»`m Cnm` `moOZm H$ê$Z gmJar cmQ>m d
^aVr AmhmoQ>rnmgyZ hmoUmar Yyn Wm§~dVm òUo eŠ` Amho.

* ñd`§-AÜ``ZmgmR>r àíZ-3 *

1. _¥XoMr gwnrH$Vm d Amamo½` Mm§Jco R>odÊ`mgmR>r .............. àH$maMr IVo `mo½` R>aVmV.

2. O§JcVmoS>r_wio _¥XoMr gw{nH$Vm ............... hmoVo.

3. _¥XoMr JwUdÎmm d CËnmXH$Vm ZîQ> hmoUo `mcm ................ åhUVmV.

4. dma§dma EH$M EH$ nrH$ KoVë`mZo _¥Xm .............. hmoVo.

5. _¥Xm AdZVr ............. _wio gdm©V OmñV KSy>Z òVo.

6. _¥Xm g§YmaUmÀ`m ÑîQ>rZo _emJVrMr gd© H$m_o ................. H$amdr cmJVmV.

7. ñWcm§V[aV eoVr nÜXVr .............. H$aÊ`mg H$maUr^yV R>aVo.

8. _¥Xm g§YmaUmÀ`m ÑîQ>rZo .............. IynM _hÎdmMr Amho.

3.3 gmam§e

_¥Xm hr EH$ _hËdmMr Z¡g{J©H$ gmYZg§nÎmr Amho. Vr dZñnVtMm AmYma AgyZ `mdaM _mZdr
g§ñH¥$VrMm CJ_ d {dH$mg àË`j d AàË`jnUo Adc§~yZ AgVmo. _mZdmÀ`m Am{W©H$, gm_m{OH$,
Am¡Úmo{JH$ {dH$mghr _¥Xoer g§c½ZrV AgVmo.

_¥XoÀ`m OZw{H$` dJuH$aUmgmR>r hdm_mZ d Ë`m{R>H$mUÀ`m dZñnVtMm AmYma KoVcm Jocm
Ë`mZwgma OJ^amVrc {d{dY _¥Xm àH$mamMo AÜ``Z Ho$co Joco. _¥Xm àH$ma Aä`mgë`mda AàË`jnUo
Ë`m{R>H$mUÀ`m hdm_mZmMm d dZñnVtMm Aä`mg H$aVm òUo eŠ` Amho. VgoM ho KQ>H$ EH$_oH$m§er
g§c½ZrV AmhoV d Ë`mM AZwf§JmZo Ë`m§Mm Aä`mg _hÎdmMm Amho. OmJ{VH$ d ñWm{ZH$ `m nÜXVrZo
_hmamîQ´>mVrc _¥Xm àH$mam§Mm d {dVaUmMm Aä`mg `m{Z{_ÎmmZo `m{R>H$mUr Ho$cm Amho.

`m~amo~aM _¥Xm hr _hÎdmMr Z¡g{J©H$ gmYZg§nÎmr AgVmZm {VMm A{VaoH$s dmna _¥Xm AdZVr/
èhmg `mgmaIr g_ñ`m {Z_m©U H$aVmo. `mVyZ O{_ZrMr CËnmXZj_Vm H$_r hmoVo Va H$mhr doim O{_Zr

ZmnrH$ ~ZVmV. `mVyZM AZoH$ Am{W©H$, gm_m{OH$ g_ñ`m {Z_m©U hmoVmV. ho Wm§~Ê`mgmR>r _¥Xm
g§YmaUmMr JaO Am{U `mgmR>rÀ`m Cnm``moOZm `m{Z{_ÎmmZo Aä`mgë`m Joë`m. `mVyZ dZg§dY©Z,
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OcqgMZmÀ`m AmYw{ZH$ nÕVtMm dmna, g|Ðr` IVm§Mm OmñVrV OmñV dmna, ñWcm§V[aV eoVrda
{Z~ªY, _emJVrÀ`m `mo½` nÕVtMm dmna Aem AZoH$ ~m~tda cj XoÊ`mda ^a XoÊ`mV Amcm. O{_Zr

{~KS>Uma ZmhrV `mgmR>r nyd© _¥Xm ì`dñWmnZmMr JaOhr `m{Z{_ÎmmZo {dMmamV KoUo Amdí`H$ dmQ>Vo.

3.4 nm[a^m{fH$ eãX, eãXmW©

V _¥Xm àXÿfU : _¥XoÀ`m Z¡g{J©H$ JwUY_m©V Pmcoco ~Xc.

V AdgmXZ : H$U Vimer ~gUo.

V O¡{dH$ : dZñnVr d àmÊ`mer g§~§{YV.

V _¥ÎmrH$m/_¥ÎmrH$mí_ : _¥XoMo A{Vgyú_ H$U.

V AnjaU : IZZ, jaU.

V gm¡aeŠVr : gm¡a D$Om©.

V n§H$ : {MIc.

V nmoV : _¥Xm H$Um§Mr aMZm.

3.5 ñd§`-AÜ``Z àíZm§Mr CÎmao

q ñd`§-AÜ``ZmgmQ>r àíZ-1 Mr CÎmao

1. ìhr. ìhr. S>moHw$Mm°ìh.

2. gr. E_. _ma~wV.

3. O¡{dH$.

4. OZH$.

5. àoAar _¥Xm.

6. nm°S>Pm°c _¥Xm.

7. Qw>§S´>m _¥Xm.

8. noS>m°H$ëg.

9. H$mù`m.

10. Om§^r (c°Q>oamB©Q>).
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11. Vm§~S>m/cmc.

12. amIr (A°e)

13. H$mir n¥Ïdr.

q ñd`§-AÜ``ZmgmQ>r àíZ-2 Mr CÎmao

1. H$mir.

2. {\$ŠH$Q> H$mir, JS>X H$mir.

3. ^m~a _¥Xm.

4. Om§̂ r.

5. H$mim H$mngmMr _¥Xm.

6. øw_g d \o$ag _°½ZoQ>mB©Q>.

7. Vm§~S>m/cmc.

q ñd`§-AÜ``ZmgmQ>r àíZ-3 Mr CÎmao

1. g|Ðr`.

2. H$_r.

3. _¥Xm èhmg/AdZVr.

4. ZmnrH$.

5. nmUr.

6. CVmamcm H$mQ>H$moZmV.

7. _¥Xm AdZVr/_¥Xm Yyn.

8. d¥j cmJdS>.

3.6 gamdmgmR>r ñdmÜ`m`

A) XrKm}Îmar àíZ.

1. _¥XoMo OZw{H$` dJuH$aU ñnîQ> H$am.

2. _hmamîQ´>mVrc _¥XoMo {dVaU ZH$memgh ñnîQ> H$am.
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3. _¥Xm AdZVr åhUOo H$m`? _¥Xm AdZVrMo n[aUm_ d _¥Xm g§YmaUmMo Cnm` ñnîQ> H$am.

4. _¥Xm AdZVr åhUOo H$m`? _¥Xm AdZVrMo àH$ma ñnîQ> H$am.

5. _¥Xm Yyn åhUOo H$m` Vo gm§JyZ H$maUo, n[aUm_ d Cnm` ñnîQ> H$am.

6. _¥Xm JwUY_© gm§JyZ _¥XoMo gm_mÝ` OmJ{VH$ {dVaU ZH$memgh ñnîQ> H$am.

7. _¥Xm AdZVr/èhmg Wm§~dÊ`mgmR>rÀ`m Cnm``moOZm g{dñVa {deX H$am.

~) {Q>nm {chm.

1. {d^mJr` _¥Xm.

2. àoAar _¥Xm.

3. Qw>§S´>m _¥Xm.

4. _hmamîQ´>mVrc à_wI _¥Xm àH$ma.

5. _¥Xm AdZVr/èhmg.

6. _¥Xm Yyn.

7. _¥Xm Yyn H$maUo.

8. _¥Xm Yyn Cnm``moOZm.

9. _¥Xm g§YmaU.

3.7 joÌr` H$m`©

1. Amnë`m n[agamVrc _¥Xm àH$ma g§H${cV H$ê$Z Ë`m _¥XoVrc _¥Xm H$UaMZoMo narjU
H$am.

2. Amnë`m n[agamVrc _¥Xm AdZVr/èhmgm§À`m H$maUm§Mr _m{hVr g§H${cV H$aVm.

3.8 A{YH$ Aä`mgmgmR>r g§X^© J«§W

1. Backman, H. O. and Brady, N.C., : 'The Nature and Properties of

Soils'.
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2. Longwell and Flint : 'Introduction to Physical Geologoy'.

3. àm. E. ~r. gdXr : " ŷJmocmMr _wcVÎdo' (I§S> n{hcm)'.

4. àm. E. ~r. gdXr : "_hmamîQ´>mMm ŷJmoc'.

5. àm. Ho$. E. IVr~ : "_hmamîQ´>mMm ŷJmoc'.

6. S>m°. àH$me gmd§V : "n`m©daU {ejU d _¥Xm ŷJmoc'.

7. àm. gw. à. XmVo, àm. gm¡. XmVo : "àmH¥${VH$ ŷJmoc'.

8. S>m°. {dÇ>c Kmanwao : "gmYZg§nÎmr ŷJmoc'.

qqq
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gÌ-3 : KQ>H$-4

àmË`{jH$ (\$º$ VmpËdH$)
( Practical (Theory Only )

AZwH«$_{UH$m

4.0 C{ÔîQ>ço

4.1 àñVmdZm

4.2 {df` {ddoMZ

4.2.1 _¥Xm N>oX

4.2.2 _¥Xm N>oX åhUOo H$m`?

4.2.3 _¥Xm Z_wZo d gmYZo

4.2.4 _¥XoMo narjU H$m H$am`Mo?

4.2.5 _¥XmMo Z_wZo Ho$ìhm Am{U H$go ¿`mdo

4.2.6 _¥XoMo {dícofU

4.2.7 H¥$_rnmgyZ H§$nmoñQ> IV V`ma H$aÊ`mMr nÜXV

4.3 gmam§e

4.4 nm[a^m{fH$ eãX, eãXmW©

4.5 ñd §̀-AÜ``Z àíZmoÎmao

4.6 gamdmgmR>r ñdmÜ`m`

4.7 joÌr` H$m ©̀

4.0 C{ÔîQ>ço

`m KQ>H$mÀ`m Aä`mgmZ§Va AmnUm§g,

1. _¥Xm N>oX g§H$ënZm g_OyZ KoUo.

2. _Xm Z_wZo, gmYZo d narjU g_OyZ KoUo.

3. H¥$_r qH$dm Jm§Sy>i IV V`ma H$aÊ`mMr nÜXV g_OyZ KoUo.
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4.2 {df` {ddoMZ

4.2.1 _¥Xm N>oX (Soil Profile) :-

_¥Xm åhUOo _mVr Ago AmnU åhUVmo. _mVr hm eoVrMm nm`m Amho. _mVr_wioM dZñnVtZm
AmYma {_iVmo VgoM Ë`m§Mo nmofU hmoVo. Ë`mM~amo~a gd© gOrdm§Mo d àmUr_mÌmMo OrdZ, nmcZnmofU
XoIrc Adc§~yZ AgVo. ŷn¥îR>mdarc gdm©V daMm ŵg ŵerV Wamg _¥Xm qH$dm _mVr Ago åhUVmV.

hr _¥Xm {d{dY àH$maÀ`m XJS>JmoQ>o, dmiy, ~marH$ _mVr `m§Mr PrO hmoD$Z _mVr ~Zcocr AgVo. `m
{H«$ òV dmVmdaUmVrc ~Xc, A{VCîUVm, nmD$g, A{VW§S>r, ŷn¥îR> aMZm, CVma `m§Mm XJS>mda Am{U
IS>H$mda n[aUm_ hmoVmo d IS>H$mda ôJm nS>VmV Am{U Ë`mV nmUr gmRy>Z Ë`m_wio IS>H$ \w$Q>VmV.
H$mcm§VamZo Ë`mMr PrO hmoD$Z `m ~marH$ VwH$S>çm§Mr Z§Va H$U d ~marH$ H$UmV ê$nm§Va hmoD$Z Ë`m§Mr
_mVr hmoVo. VgoM hr {H«$`m A{Ve` _§X JVrZo hmoVo. gmYmaUnUo _mVrMm EH$ Wa V`ma hmoÊ`mg hOmamo
df} cmJVmV. ŷn¥îR>mda gdm©V daMm ~marH$ H$UmMm _mVrMm Wa (Top Layer) V`ma hmoVmo. `m àH$ma

_¥XoMo EH$mda EH$ Wa V`ma hmoV OmVmV.

4.2.2 _¥Xm N>oX åhUOo H$m`?

_¥Xm ŷJmocemñÌm_Ü ò _¥XoMm N>oX hr gdm©V _hÎdmMr g§H$ënZm Amho. O{_ZrMm C^m N>oX
danmgyZ Vo _yi IS>H$mn ª̀V KoVmV. ho N>oX _¥Xm {Z{_©VrÀ`mdoir V`ma hmoVmV. _mVrMm Mm¡H$moZr IÈ>m
Imoc H$mT>ë`mg Am{U ImoXmB© Ho$coë`m IÈ>çmMr nmhUr Ho$ë`mg O{_ZrVrc {d{dY _¥XoMo doJdoJio
N>oX qH$dm Wa {XgyZ òVmV. Ë`mM~amo~a `m N>oXm_wio _¥XoMm KÅ>nUm, Amocmdm, {N>Ð, d nmoH$ir
g_OVo. VgoM nyd©pñWVr d gÚpñWVrMm Aä`mg H$ê$Z _m{hVr {_iVo. ŷn¥îR>^mJmnmgyZ _yi
IS>H$mn`ªV (Parent Material) {d{dY ñVa Xe©{dUmè`m _mVrMm AZwc§~ {d^mJ (Vertical

Section) qH$dm C^m Wamg _¥XoMm N>oX åhUVmV. `m _¥XoÀ`m doJdoJiçm Wamg B§J«Or_Ü ò {j{VOo
(Homoo) Ago åhUVmV. àË òH$ Wam_Ü ò _mVrMm a§J, aMZm, IS>H$m§À`m VwH$S>çm§da AmYm[aV VoWrc
{^ÝZVm AmT>iVo. gm_mÝ`V: _¥XoMo VrZ Wa nS>VmV, `m Wam§Zm (A) daMm Wa (Top Soil), ~)
_Ycm Wa (Sub Soil) Am{U H$) ImcMm Wa (Sub-Stratum Soil) åhUVmV. àË òH$ WamMr
_m{hVr AmnU nwT>rcà_mUo g_OyZ KoD$.

4.2.2.1 daMm Wa (Top Soil) :-

`m Wamg _¥XoMm daMm Wa Agohr åhUVmV. `m Wam_Ü ò g|{Ð` Ðì ò d Hw$Ococm nmcm nmMmoim

AgVmo, Ë`m_wio `m WamMm a§J AJXr JS>X AgyZ `m WamVrc _mVrMm nmoVhr Mm§Jcm AgVmo. `m WamV
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g|Ðr` nXmWmª_wio daMr _¥Xm ŵg ŵerV d _D$, nmoH$i AgVo `mVyZ nmUr d hdoMm A§e OmD$Z VoWrc
dZñnVrMr d {nH$m§Mr dmT> hmoÊ`mg _XV hmoVo. `m Wam_Ü ò {d{dY A{Vgyú_ O§Vy, Jm§Sy>i, ~waer

BË`mXr O§Vy AgVmV.

   dZñnVr {nHo$

øy_g : nmcmnmMmoim, H$m~©Zr
Adeof.

(A) _ ¥X oMm daMm Wa :
g§H«$_UmMm Wa, {MH$U_mVr, cmoh
: O¡{dH$ Wa, {daKiUmao nXmW©

{PanVmV, n¥îR>^mJmdarc nXmW©
Ywnr_wio dmhÿZ OmVmV.

(~) Cn_¥Xm Wa : g§J«mhH$ Wa,
dmiy d {MH$U_mVr : _mVrMo
gyú_ H$U, cmoh d BVa KQ>H$
gmMyZ amhUmam Wa.

(H$) _¥XoMm ImcMm Wa : _yi

OZH$ IS>H$mMo VwH$S>o : {dK{Q>V
Pmcoë`m I{ZOm§Mm Wa, VgoM
A{dK{Q>V Pmcoë`m _yi IS>H$mMm
Wa.

AmH¥$Vr H«$. 4.1 : _¥XoMm N>oX

4.2.2.2 _Ycm Wa (Sub Soil) :-

"A' WamÀ`m ImcÀ`m Wamg "~' qH$dm _Ycm Wa Ago åhUVmV. `m Wam_Ü ò øw_gMo H$U
IynM H$_r à_mUmV AmT>iVmV, Ë`m_wio hm Wa A{YH$ _O~yV d H$R>rU AgVmo. "~' Wam_Ü ò daÀ`m
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WamVrc KQ>H$ Ðì ò òVmV d gmMyZ amhVmV. `m_wio `m Wam_Ü ò g|{Ð` Ðì ò H$_r à_mUmV Agë`m_wio
`mMm a§J {\$H$Q> AgVmo. na§Vw `m Wam_Ü ò I{ZO Ðì ò _moR>çm à_mUmV AmT>iVmV. `m Wam_Ü ò \$maM

H$_r gyú_àmUr AgVmV.

4.2.2.3 ImcMm Wa (Sub-Stratum Soil) :-

hm gdm©V ImbMm Wa AgyZ `m Wamg _wb ŷV IS>H$mMm Wa Agohr åhUV. `m Wam_Ü ò g|{Ð`
Ðì ò ZgVmV. hm Wa _moR>o IS>H$ qH$dm AY©dQ> VwQ>boë`m _wb ŷV IS>H$m§nmgyZ ~Zbobm AgVmo. øm
WamMr C§Mr ŷn¥ð>^mJmnmgyZ H$_rVH$_r 30 Vo 40 \y$Q> AgVo. `m WamVrb a§J _yi Ë`mjoÌmVrb OZH$
IS>H$mMm AgVmo. hm Wa n¥ÏdrÀ`m AmVrb _yi IS>H$ Am{U {j{VOmÀ`m A Am{U ~r Xaå`mZ EH$
g§H«$_U PmoZ Xe©{dVmo.

4.2.3 _¥Xm Z_wZo d gmYZo (Soil Sampling and Tools) :-

_mVrMr MmMUr AZoH$ H$maUm§gmR>r _hÎdmMr Amho: nrH$ CËnmXZmg AZwHy$b ~Z{dUo, dmhÿZ

OmUmè`m _mVrMr _m{hVr KoUo, _¥XoMm nmoV H$_r hmoUo VgoM dmVmdaUmg Xy{fV hmoÊ`mnmgyZ g§ajU
Am{U CÎmoOZ XoUo. `m_wio _¥XoMo narjU H$aUo _hÎdmMo Amho. EImXo {nH$ qH$dm dZñnVr KoÊ`mnydu
Ë`mÀ`m~Ôb g§̂ mì` {dûcofUo, nmofH$ VËdm§Mr H$_VaVm, gm_y (pH) Ag§VwbZ qH$dm OmñV {dÐì`
jmam§Mo g§Ho$V XoVmV. _mVr MmMUrÛmao gm_y (pH) Am{U àOZZ nmVir {Z{üV H$aUo ho EH$ ÜdZr ẁº$
nm¡pîQ>H$ ì`dñWmnZ H$m ©̀H«$_mMo {Z`moOZ H$aÊ`mMr n{hbr nm`ar Amho. _¥XoMo nm¡pîQ>H$ ì`dñWmnZ d
amgm`{ZH$ nÕVrZo Xya H$ê$Z Z_wÝ`mV ~gV Agbobr nm¡pîQ>H$mMr _moO_mn H$aUo `mg _¥Xm narjU
(Soil Testing) åhUVmV.

4.2.4 _¥XoMo narjU H$m H$am`Mo?

_mVrVrb àH$ma Am{U _mVr_Yrb nmofH$ KQ>H$m§Mm {dMma Ho$bm Va àË òH$ joÌ {^Þ Amho.

_mVrMo Z_wZo Am{U MmMUr Amnë`mbm dZñnVr_Yrb qH$dm {nH$m_Yrb CnbãY nmofH$ VËdo Xe©dy
eH$Vo. _mVr_Ü ò nm¡pîQ>H$ nmVir XoIrb Xadfu ~XbV AgVmV, åhUyZ ZdrZ nrH$ KoÊ`mnydu _mVrMo
Z_wZo KoUo Am{U MmMUr H$aUo _hËdmMo Amho. WmoS>Š`mV "_mVr MmMUr' Mo \$m`Xo Imbrbà_mUo
AmhoV.…

1. _¥XoMr MmMUr CÎm_ IVmÀ`m {e\$maer XoD$Z {nHo$ d dZñnVtÀ`m dmT>rg àmoËgm{hV H$aVo.

2. _¥Xo_Ü ò nm¡pîQ>H$VoMo à_mU H$_r qH$dm OmñV Amho H$s Zmhr ho {ZXmZ H$aVo.



79<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

3. _¥XoMr MmMUr n`m©daUr` JwUdÎmobm àmoËgmhZ XoVo.

4. IV {Z`moOZmg _XV hmoVo.

4.2.5 _¥XmMo Z_wZo Ho$ìhm Am{U H$go ¿`mdo

_¥XoMm Z_wZm dU©Z Ho$ë`mà_mUo `mo½` doir Am{U `mo½` nÜXVrZo KoUo Amdí`H$ Amho:

1. eoVmV H$mhrhr bmdÊ`mnydu Am{U nrH$ H$mTy>Z KoVë`mZ§Va.

2. H$moUË`mhr g|{Ð` qH$dm amgm`{ZH$ IVm§Mm dmna H$aÊ`mnydu.

3. H$moUË`mhr g|{Ð` qH$dm amgm`{ZH$ IVm§Mm dmna Ho$cm Agë`mg VrZ _{hÝ`mZ§Va.

4. _mVr VnmgUrgmR>r \$º$ 0.5 {H$bmo _mVr Amdí`H$ Amho.

4.2.5.1 _¥XoÀ`m Z_wÝ`mgmR>r _mVr Jmoim H$aÊ`mMr `mo½` à{H«$`m

1. "_mVr narjU'gmR>r, _mVr 15 doJdoJù`m {R>H$mUmhÿZ KoVbr OmVo.

2. 15 go_r Imob EH$ "ìhr' AmH$mamMm IÈ>m ImoXyZ. Ë`mÀ`m EH$m ~mOybm _mVrMm Z_wZm
(2 Vo 3 g|._r.OmS>) ¿`m. 15 doJdoJù`m {R>H$mUmhÿZ Z_wZo KoÊ`mgmR>r g_mZ à{H«$ òMo
AZwgaU H$am.

3. _mVr_Ü ò H$Mam d IS>H$mMo VwH$S>o Agë`mg H$mTy>Z Q>mHy$Z Z_wZo ñdÀN> H$am.

4. gd© Z_wZo Iyn Mm§Jbo {_gim ({_l Z_wÝ`mMo 4 g_mZ ^mJ ~Zdm. _J EH$_oH$m§er XmoZ
H$U© CbQ> ^mJ {_gim. Mma Vo nmM doim à{H«$`m nwÝhm H$am.)

5. narjUmgmR>r AmUbobr _mVr hmo ~hþYm ewîH$ AgVo. ewîH$ _mVr O_m H$aUo gwb^ AgVo.
Amoë`m _mVrMm narjUmda n[aUm_ hmoV Zmhr nU O_m H$aUo WmoSo> AdKS> AgVo. Oa
narjUmgmR>r KoVbobr _mVr Amobr Agob Va Vr ewîH$ H$amdr.

4.2.6 _¥Xm Z_wZo KoÊ`mg dmnabr OmUmar gmYZo

_mVr Z_wÝ`m§Mr CnH$aUo _mVrÀ`m Wam§Mr doJdmZ Am{U AMyH$ àmo\$mBqbJ KoVmV Am{U
dJuH$aU Am{U MmMUrgmR>r Z_wZo Jmoim H$aÊ`mg _XV H$aVmV. _¥Xm Z_wZo KoÊ`mgmR>r {d{dY gmYZo
bmJVmV Vr nwT>rbà_mUo AmhoV.
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1. à_m{UV {Ja_rQ> (Standard Auger) : à_m{UV {Ja_rQ> ho gd© _mVrÀ`m àH$mamMo Z_wZo
KoÊ`mgmR>r dmnabo OmVmV. Vo 3 B§M (76 {__r) Am{U 4 B§M (102 {__r) ì`mgm_Ü ò CnbãY

AmhoV.

2. {MH$U_mVr IUZ {Ja_rQ> (Clay Auger) : ho {Ja_rQ> EH${ÌV _mVrVrb Z_wZo V`ma

H$aÊ`mgmR>r Vo Mm§Jbo H$m ©̀ H$aVmV. ho 3 B§M (76 {__r) Am{U 4 B§M (102 {__r) ì`mgmMo Iwë`m
AmH$mamMo gmYZ CnbãY AmhoV.

3. dmiy IUZ {Ja_rQ> (Sand Auger) : gwQ>o dmiyMo H$U qH$dm _mVrgmR>r `mMo {S>PmBZ

Ho$bobo Amho. ho 3 B§M (76 {__r) Am{U 4 B§M (102 {__r) ì`mgm_Ü ò CnbãY AmhoV.

   (A)   (~) (H$)

AmH¥$Vr H«$.4.2 : (A) nmZo, (~) Zir, (H$) {Ja_rQ>

4. {MIb IUZ {Ja_rQ> (Mud Auger) : `mMm Cn`moJ {MIb ẁº$ _mVr d dZñnVrÀ`m
_wimZm {MH$Q>bobr _mVr narjUmg dmnaÊ`mV òVo. ho 3 B§M (76 {__r) Am{U 4 B§M (102 {__r)
ì`mgm_Ü ò CnbãY AmhoV.

5. EH$ I§S> _¥Xm Z_wZm (One Piece Soil Sampler) : `mMr bm§~r 11 B§M (279 {__r)
qH$dm 14 B§M (360 {__r) bm§~rgh EH$ VwH$S>m _mVr Z_wZm KoÊ`mgmR>r CnbãY AmhoV. `mMm Xm§S>m
qH$dm _wR> {h B§J«Or Q>r Ajamà_mUo AgVo VgoM ho H$R>rU _mVr narjUmg dmnaÊ`mV òVo.
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6. BVa IUZ {Ja_rQ> (Other Auger) : ObX EH$Ì OmoS>Umao {Ja_rQ>, ObX EH$Ì
OmoS>Umao Q>mMUr, Xm§S>m d {dñVmaU `mMm Imobda _mVr H$mT>Ê`mgmR>r Cn`moJ Ho$bm OmVmo. `mMm AmH$ma

2 Vo 5 \y$Q> n`ªV AgVmo.

7. BVa gmYZo (Other Tools) : Ib~Vm (_¥Xm H$R>rU Agë`mg Vr ~marH$ H$aÊ`mgmR>r),

MmiU (narjUmgmR>r _¥Xm ~marH$ H$aÊ`mgmR>r) `m{edm` ~mXbr, \$mdSo>, Zm|X dhr BË`mXr.

AmH¥$Vr H«$.4.3 : (A) Ib~Vm, (~) MmiU

4.2.7 _¥XoMo {dícofU

4.2.7.1 nr.EM. (pH) gm_y qH$dm Amåc - {dåc {ZX}em§H$) VnmgUr :-

pH gm_y _hUOo hm`S´moOZ Am`Z {H«$`m{ecVoMm F$U bm°JarW_ hmò . `mdê$Z O{_ZrMr

Amåb {dåbVm H$iVo. gm_wZwgma O{_ZrVrb AÞKQ>H$m§Mr CnbãYVm, gwú_Ordm§Mr H$m ©̀j_Vm VgoM
O{_ZrMr ^m¡{VH$ n[apñWVr bjmV òVo. `m JwUY_m©Mo {nH$m§À`m dmT>rgmR>r AZÝ`gmYmaU _hËd
Amho.

pH gm_y = log (H + ion activity)

H + = hm`S´moOZ Am`ZMr {H«$`m{ecVm, _mobg/ {b. (mol. / lit)
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4.2.7.2 VËd :-

`m KQ>H$m§Mr {ZarjUo BboŠQ´mo_o{Q´H$ ({dÚwV _§Ì) _rQ>aÀ`m gmømZo KoVbr OmVmV. `m
CnH$aUmÀ`m gmømZo ÐmdUmVrb hm_S´moOZ Am`ZMr (H+) Vrd«Vm (Concentration) _moObr OmVo.
`mH$arVm CnH$aUmV XmoZ g§X ©̂ {dÚwV BboŠQ´moS> AgVmV.

A) ao\$a§g BboŠQ´moS> : `mV nmoQ>qeA_Mo (KCL) Mo gn¥º$ (Saturated) ÐmdU ^abobo
AgVo. hm BboŠQ´moS> ÐmdUmV ~wS>dbm AgVm "O" ho {ZarjU Xe©dVmo.

~) ½bmg BboŠQ´moS> : øm BboŠQ´moS>_Ü ò pH bm g§doXZerbVm AgUmao ÐmdU ^abobo AgVo.
ømÀ`m Q>moH$mer Agboë`m ~ë~_wio XmoÝhr BboŠQ́moS>_wio {Z_m©U Pmboë`m nmoQ>o{e`b _Yrb \$aH$ _moOyZ
Ë`mZwgma pH Mo {ZarjU Xe©dbo OmVo.

4.2.7.3 AmdeŠ` gm{hË` :-

pH _rQ>a (BboŠQ´moS>gh), ~bÝg, 100 {_cr {~H$a, ½bmg am°S>, ~\$a gmoë`weZ (pH 4.0,

7.0, 9.2) qH$dm Ë`mÀ`m Jmoù`m (Tablets), dm°e ~m°Q>b B.

4.2.7.4 agm`Zo :-

AMyH$ {ZarjUo ZmoX{dÊ`mH$[aVm pH _rQ>aMo H°$br~«oeZ H$aUo AË`mdeH$ ~m~ Amho. `mH$[aVm
~mOmamV {_iUmè`m 4.0, 7.0, 9.2 pH Jmoù`mMm dmna H$ê$Z à_m{UV ~\$a gmoë ẁeZ (C^`amoYH$
ÐmdU) V`ma H$amdrV. hr ÐmdUo OmñV H$mi {Q>H$V Zgë`mZo Vr H$mhr H$mbmdYrZ§Va (10-15
{XdgmÀ`m A§VamZo) gVV ~XbmdrV. pH Jmoù`m CnbãY Zgë`mg à`moJemioV ~\$a gmoë ẁeZ V`ma

H$aVm `oVo.

a) C^_amoYH$ ÐmdU (Standard Buffer Salutation 4.0 pH) : 61.24 g nmoQ>o{e`_
hm`S´moOZ WboQ> (A.R) 225 ml H$mo_Q> nmÊ`mV {daKimdm d {S>ñQ>rb dm°Q>aÀ`m (D$Üd©nmVrV nmUr)

gmømZo 250 ml ÐmdU V`ma H$am. Ë`mV 2-3 (Toluene) Kmbm. `mVrb 100 ml ÐmdUmV 500

ml AVr ewÕ nmUr (S>~b {S>ñQ>rb dm°Q>a) KmVë`mg 0.05 M Mo ÐmdU {_iVo. `m ÐmdUmMm gm_y
250C bm 4.0 BVH$m AgVmo.

b) ~\$a gmoë ẁeZ (C^`amoYH$ ÐmdU) (Buffer Salutation pH 7.0) : (1.0 N KCl)

for pH 7.0) 18.65 g KCl, 250 ml ewÜX nmÊ`mV (S>~b {S>ñQ>rb dm°Q>a) {daKidë`mg `m
ÐmdUmMm gm_y 250C bm 9.2 BVH$m AgVmo.

c) ~\$a gmoë_weZ (C^`amoYH$ ÐmdU) (Buffer Salutation pH 9.2) : 3.81 g
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gmoS>r`_ QóQ´m~moaoQ> (A.R) + 1000 ml D$Üd©nmVrV nmÊ`mV (S>~b S>rñQ>rb dm°Q>a) {daKië`mg `m
ÐmdUmMm gm_y 250C bm 9.2 BVH$m AgVmo.

4.2.7.5 H¥$Vr :-

V àW_ 100 ml À`m {~H$a_Ü ò 10 gm (2 mm) _mVr ¿`m.

V Ë_mV 100 ml S>~b S>rñQ>rb dm°Q>a (D$Üd©nmVrV nmUr) Kmbm. åhUOoM _mVr d nmUr
_mMm g§~§Y 1:2.5 _m à_mUmV amhrb.

V ½bmg am°S>À`m gmømZo ho {_lU _YyZ _YyZ gmYmaUVm EH$ Vmg Mm§Jbo hbdm.

V Z§Va nr.EM. _rQ>À`m gmømZo nr.EM.Mo aoqS>J ¿`m.

V ZdrZ Z_wZm VnmgUrnydu ½bmg BboŠQ´moS> S>rñQ>rb dm°Q>aZo ñdÀN> YwdyZ {Q>í ỳ nonaZo nwgyZ
¿`m.

4.2.7.6 XjVm :-

V Z_wZm VnmgVmZm ÐmdUmV BboŠQ´moS> ~wS>Vodoir Vo {~H$aÀ`m Vimer ñne© H$aUma Zmhr
`mMr H$miOr ¿`mdr.

V H$m_ PmboZ§Va BboŠQ´moS> ñdÀN> YwdyZ S>rñQ>rb dm°Q>a_Ü ò ~wS>dyZ R>odmdo.

4.2.7.7 {ZarjU d gyÌo :-

_rQ>ada `oUmar {ZarjU ZmoXdmdrV

A.Z§. {ZarjUo gm_y pH

1. 4.5 nojm H$_r AË §̀{VH$ Amåb

2. 4.6 Vo 5.2 Vrd« Amåb

3. 5.3 Vo 6.0 _Ü`_ Amåb

4. 6.1 Vo 6.5 qH${MV Amåb

5. 6.6 Vo 7.0 CXmgrZ

6. 7.1 Vo 7.5 qH${MV AëH$br

7. 7.6 Vo 8.3 _Ü`_ AëH$br

8. 8.4 Vo 9.0 Vrd« AëH$br

9. 9.0 nojm OmñV AË §̀{VH$ AëH$br
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4.2.7.8 {dûcofU {ZîH$f©

4.2.7.9 Amåb O{_Zr gwYmaÊ`mgmR>r

1. Amåb O{_ZrMm gm_y d nmoV bjmV KodyZ 0.5 Vo 2.50 Q>Z MwÝ`mMr nmdS>a AJa MwZm
IS>rMr nmdS>a dmnamdr.

2. g|{Ð` IVmMm d {hadiÀ`m IVmMm dmna H$amdm.

4.2.7.10 dmT>bobm {dåb {ZX}em§H$ H$_r H$aÊ`mgmR>r Cnm`

1. O{_ZrMm MmonnUm dmT>V Mmbbobm Agë`mg Ë`mgmR>r CÎmmamg g_m§Va Ma H$mTy>Z
nmÊ`mMm {ZMam hmoB©b Aer H$miOr ¿`mdr.

2. hoŠQ>ar 5 Vo 10 Q>Z Orßg_ nyS> d 10 Vo 25 JmS>çm Mm§Jbo Hw$Obobo eoUIV O{_ZrV
{_giyZ Kmbmdo. gmIa H$maImÝ`mVrb _irnmgyZ V`ma Ho$bobo H§$nmoñQ> 10-20 JmS>çm
Kmbmì`mV.

_mVr : nmUr
à_mU
1: 2.5

Ratio

  dJ©dmar       gm_y _`m©Xm  ñnîQ>rH$aU
   Rating      Range        General Interpretation

Iyn OmñV 8.5 nojm OmñV {dåb O{_Zr_Ü ò Ca, Mg CnbãY hmoV
ZmhrV. Na OmñV hmody eH$Vmo ~moam°ZMr
toxicity hmoVo.

OmñV 7.0-8.5 P d B Mr CnbãYVm H$_r hmoVo. 7.0
nr.EM. À`mda Co, Cu, Fe, Mn, Zn

À`m H$_VaVoMr (Deficiency) eŠ`Vm
{Z_m©U hmoVo.

_Ü`_ 5.5-7.0 gd© {nH$mg _mZdUmar

H$_r 5.5 nojm H$_r Amåb O{_Zr A1 Mr toxicity hmoVo d
Co, Cu, Fe, Mn, Zn Ca, Mg, K, N,

Mo, P, S H$_VaVm (Deficiency) hmoVo.
5 nojm nr.EM. bm B Mr Deficiency

hmoVo.
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3. ^mV, H$mnyg, Jhÿ, ewJa~rQ> `mgmaIr {nHo$ ¿`mdrV.

4. VmJ, eodar `mgmaIr {hadirMr {nHo$ ¿`mdrV.

4.2.8 H¥$_r H§$nmoñQ> IV V`ma H$aÊ`mMr nÕV Vermicompost Process

XoemMr dmT>Vr bmoH$g§»`m bjmV KoVm eoVH$ar ~m§Ydm§Zm AÞYmÝ`mMr nyV©Vm H$aÊ`mgmR>r

A{YH$m{YH$ {nHo$ KoUo JaOoMo Amho Ë`mM O{_Zrda à{V hoŠQ>ar CËnmXZ dmT>{dUo A{Zdm ©̀ Amho. na§Vw

Ago Agbo Var Á`m nÕVrZo amgm`{ZH$ IVm§Mm ~ogw_ma dmna dmT>bm Amho, Ë`mMm {dnarV n[aUm_

n`m©daUmda {XgyZ òV Amho. {Xdg|{Xdg O{_ZrMr CËnmXZ KoÊ`mMr eº$s H$_r hmoV Amho. O{_ZrVrb

gyú_Ordm§Mr g§»`m KQy>Z Ë`m _¥Vàm` Pmboë`m AmhoV. eoVO{_ZrMr ^m¡{VH$, amgm`{ZH$ d

O¡{dH$ÑîQ>çm An[a{_V hmZr hmoV Amho.

dfmªZwdf© EH$mM O{_ZrV EH$mM {nH$mMr bmJdS> Ho$br OmVo. Ë`m_wio O{_ZrV nmÊ`mMm dmna

dmT>bm Amho. Ë`m_wio O{_ZrMo H$g H$_r hmoV AgyZ AÞYmÝ`mMr JaO _mÌ dmT>VM Amho. hr JaO

nyU© H$aÊ`mgmR>r CnbãY O{_ZrMm A{YH$m{YH$ dmna H$amdm bmJUma Amho. Ë`mgmR>r hr O_rZ

XrK©H$mi {Od§V, gwnrH$ R>odUo hr Amnbr Z¡{VH$ O~m~Xmar Amho.

amgm`{ZH$ gwnrH$Vm ^m¡{VH$ d O¡{dH$ gwnrH$Vo_wio ~XbVm òVo. _mÌ ^m¡{VH$ gw{nH$Vm ~XbUo

d {Q>H$dUo AË §̀V AdKS> JmoîQ> Amho. Ë`mgmR>r \$ma _moR>m H$mbmdYr bmJVmo. åhUyZM g|{Ð` IVmMm

A{YH$m{YH$ dmna eoVrV Ho$bm nm{hOo. Jm§Sy>i IV ho AmO CnbãY Agboë`m g|{Ð` IVm§n¡H$s EH$

CËH¥$îQ> IV Amho. Ë`mda `mnwT>rb H$mimV ^a XoÊ`mMr {ZVm§V JaO Amho.

4.2.8.1 Jm§Sy>i IV åhUOo H$m`?

Jm§Sy>i hm O{_ZrV amhUmam àmUr Amho. Vmo O{_ZrVrb g|{Ð` nXmW© ImVmo. Vo Im„`mZ§Va

Ë`mÀ`m earambm Amdí`H$ Agm ^mJ gmoSy>Z Cd©[aV ^mJ {dð>m åhUyZ earamVyZ ~mhoa Q>mH$Vmo,

Ë`mbmM Jm§Sy>i IV qH$dm d{_©H§$nmoñQ> Ago åhUVmV. `m {H«$ òbm 24 Vmgm§Mm H$mbmdYr bmJVmo.

Jm§Sy>i OodT>o nXmW© ImVmo Ë`mn¡H$s ñdVÀ`m earamgmR>r \$º$ 10 Q> o̧$ ^mJ R>odVmo d ~mH$sMm 90 Q> o̧$

^mJ earamVyZ ~mhoa Q>mH$Vmo. Jm§Sy>iIVmV dZñnVrÀ`m dmT>rgmR>r bmJUmar AÞÐì ò, g§àoaHo$, Cn ẁº$

OrdmUy AgyZ dZñnVrMr amoJ à{VH$maH$ j_Vm dmT>{dVo. Jm§Sy>iIV ho ^anya AÞÐì ò, g§àoaHo$ AgUmao

XmUoXma g|Ðr` IV AgyZ O¡{dH$ JwUY_© dmT>{dVo. Jm§Sy>iIV hm g|Ðr` eoVmVrb EH$ _hËdmMm KQ>H$

Amho.
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4.2.8.2. Jm§Sy>i IV V`ma H$aÊ`mgmR>r bmJUmao nXmW©

V {nH$m§Mo Adeof : YgH$Q>o, n|T>m, VmQ>o, H$m|S>m, nmbmnmMmoim Am{U JdV B.

V OZmdam§nmgyZ {_iUmar Cn CËnm{XVo : eoU, _yÌ, eoù`m brX, H$m|~S>çm§Mr {dð>m,
BË`mXr.

V \$iPmSo> Am{U dZPmS>m§Mm nmbmnmMmoim.

V {hadirMr IVo : VmJ, Y¢Mm, {Jarnwîn, eoVrVrb VU B.

V KamVrb Ho$aH$Mam : CXm. ^mÁ`m§Mo Adeof, \$im§À`m gmbr, {eio AÞ B.

4.2.8.4 Jm§Sy>iIV V`ma H$aÊ`mgmR>r _hËdmÀ`m ~m~r

V Jm§Sy>iIV àH$ën V`ma H$am`Mm Amho Vo {R>H$mU gmdbrV d X_Q> hdoera AgmdoV.

V `mV eoUIV d eoVmVrb {nH$m§Mo Adeof d PmS>mMm nmbmnmMmoim `m§Mo 3:1 à_mU
Agmdo d Jm§Sy>i gmoS>Ê`mnydu ho gd© 15-20 {Xdg Hw$Odmdo.

V àW_V: 15 Vo 20 g|._r ~marH$ Ho$bobm dmibobm nmbm nmMmoim IS²>S>çmÀ`m Vimer
Q>mH$mdm.

V Jm§Sw>imÀ`m AÀN>mXZmda XaamoO qH$dm dmVmdaUmVrb CîUVoMo à_mU nmhÿZ nmUr _mamdo.
VgoM hdm IoiVr amhmdr d `mMo `mo½`àH$mao {dKQ>Z ìhmdo åhUyZ Xa 3 {Xdgm§Zr CbQ>
gwbQ> H$amdo.

V ìh_udme O_m H$aÊ`mgmR>r Jm§Sy>i ~oS>bm EH$ {d{eîQ> Omir {Xbobr Agmdr, VoWo IÈ>m
H$ê$Z ìh_udme O_m H$aÊ`mMo {Z`moOZ H$amdo.

4.2.8.5 Jm§Sy>iIV H$aÊ`mÀ`m nÕVr

Jm§Sy>iIV T>rJ Am{U IÈ>m `m XmoÝhr nÕVtZr V`ma H$aVm òVo. _mÌ XmoÝhr nÕVt_Ü ò H¥${Ì_
gmdbrMr JaO Amho. gỳ ©àH$me d nmdgmnmgyZ Ë`m§Mo g§ajU H$aÊ`mgmR>r N>ßnamMr eoS> V`ma H$amdr.

Jm§Sy>iIV V`ma H$aÊ`mgmR>r Jm§Sy>im§Mr `mo½` OmV {ZdS>mdr.

1. T>rJ nÕV :-

T>rJ nÕVrZo Jm§Sy>iIV V`ma H$aÊ`mgmR>r gmYmaUV: 2.5 Vo 3.0 _r. bm§~rMo Am{U 90
g|._r. ê$§XrMo T>rJ V`ma H$amdoV. àW_ O_rZ nmUr Q>mHy$Z Amobr H$ê$Z ¿`mdr. {T>JmÀ`m Vimer
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ZmaimMm H$mÏ`m, JdV, ^mVmMo Vyg `mgma»`m bdH$a Z Hw$OUmè`m nXmWmªMm 3 Vo 5 g|. _r. OmS>rMm
Wa aMmdm, Ë`mda nwaoeo nmUr qenSy>Z Amobm H$amdm. `m Wamda 3 Vo 5 g|. _r. OmS>rMm AY©dQ>

Hw$Oboë`m eoUmMm, H§$nmoñQ>Mm AWdm ~mJoVrb Mmiboë`m _mVrMm Wa Úmdm. `m Wamda nyU© dmT>bobr
Jm§Sw>io hiydmanUo gmoS>mdrV. darb gd© KQ>H$mMm EH$ÌrH$aU H$ê$Z ñdV§Ì gmR>dyZ R>odVmV. R>am{dH$
IÈ>çmV `m Amoë`m g|{Ð` H$Mè`mda IV, _mVr, nmbmnmMmoim `mMm Wa ngaVmV. Xwgè`m Wamda
{nH$m§Mo Adeof, OZmdam§Mo _b_yÌ, YmÝ`mMm H$m|S>m, eoVmVrb VU, {hadirÀ`m PmS>m§Mr nmZo, _mgmoir
IV, H$m|~S>çm§Mr {dð>m BË`mXtMm dmna H$amdm. `m g|{Ð` nXmWmªMo ~marH$ VwH$So> H$ê$Z Am{U AY©dQ>
Hw$Oboë`m ñdê$nmV dmnabo Va A{YH$ Mm§Jbo AgVo. Ë`mVrb H$~©ZÌm§Mo JwUmoÎma 30 Vo 40 À`m

Xaå`mZ Agmdo. g§nyU© {T>JmMr C§Mr 60 g|_r nojm A{YH$ hmoUma Zmhr `mMr XjVm ¿`mdr. Hw$OUmè`m
g|{Ð` nXmWm©_Ü_o 40 Vo 50% nmUr Agmdo. Ë`mgmR>r {T>Jmda JmoUnmQ>mMo AmÀN>mXZ XoD$Z PmarZo
XaamoO nmUr \$dmamdo. {T>JmVrb g|{Ð` nXmWmªMo Vmn_mZ 25 Vo 30 gopëgAg A§emÀ`m Xaå`mZ amhrb
`mMr H$miOr ¿`mdr.

2. IÈ>m nÕV :-

`m nÕVr_Ü ò {g_|Q>À`m IS²>S>çm§Mr bm§~r 3 _rQ>a, é§Xr 2 _rQ>a Am{U Imobr 60 g|. _r.
R>odmdr. IS²>S>çm§À`m Vimer ZmaimMm H$mÏ`m, JdV, ^mVmMo Vyg, JìhmMm H$m|S>m 3 Vo 5 g|. _r.
OmS>rMm AY©dQ> Hw$Oboë`m eoUmMm, H§$nmoñQ> IVmMm AWdm ~mJoVrb Mmiboë`m _mVrMm Wa Úmdm.
XmoÝhr Wa nmÊ`mZo nyU© Amobo H$ê$Z Ë`mda gmYmaUV: 100 {H$. J«°_ g|{Ð` nXmWm©nmgyZ Jm§Sy>iIV
V`ma H$aÊ_mgmR>r 7,000 nm¡T> Jm§Sw>io gmoS>drV. Ë`mda AY©dQ> Hw$Oboë`m g|{Ð` nXmWmªMm OmñVrV-
OmñV 50 g|._r. OmS>rMm Wa aMmdm. Ë`mda JmoUnmQ>mMo AmÀN>mXZ XoD$Z Zoh_r Vo Amobo R>odmdo.

Jm§Sw>im§À`m dmT>rgmR>r IS²>S>çmVrb g|{Ð` nXmWmª_Ü ò hdm IoiVr amhUo Amdí`H$ Amho. Ë`mgmR>r
g|{Ð` nXmWmªMo Wa KÅ> Pmë`mg hmVmZo g¡b H$amdoV. Ë`m_wio IS²>S>çmVrb Vmn_mZ {Z_§{ÌV amhrb.
AemàH$mao Pmboë`m Jm§Sy>iIVmÀ`m e§Hy$ AmH¥$Vr T>rJ H$amdm. {T>JmVrb daÀ`m ^mJmVrb IV doJio
H$ê$Z gmdbrV dmidyZ MmiyZ ¿`mdo. Mmië`mZ§Va doJir Pmbobr Jm§Sw>io, Ë`m§Mr {n„o d A§S>H$mof
`m§Mm nwÝhm Jm§Sy>iIV V`ma H$aÊ_mgmR>r dmna H$amdm. Jm§Sw>imMm dmna H$ê$Z IV V`ma hmoÊ`mg
gmYmaUV… 35 Vo 50 {XdgmMm H$mbmdYr bmJVmo.

4.2.8.6 Jm§Sy>i IVmMo \$m`Xo

1. Jm§Sy>i IVm_Ü ò {nH$mÀ`m dmT>rgmR>r Amdí`H$ _w»` d gyú_ AÞÐì ò EH${ÌV CnbãY
AgVmV. BVa IVm§_Ü ò Ago ghgm AmT>iV Zmhr. Jm§Sy>i IVm_wio O{_ZrMr ^m¡{VH$
gwnrH$Vm {Q>Hy$Z amhVo.
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2. Jm§Sy>i IVm_wio O_rZ ŵg ŵerV amhVo, Ë`m_wio O{_ZrV hdm d nmUr IoiVo amhVo d
{nH$m§Mr dmT> A{YH$ doJmZo hmoVo.

3. Jm§Sy>i IVm_wio nmÊ`mMm `mo½` {ZMam hmoVmo d O{_ZrMr ObYmaU j_Vm dmT>Vo.

4. ObYmaU j_Vm dmT>ë`mZo nmD$g A{Z`{_V Pmë`mg {nH$mbm nmÊ`mMm VmU nS>V
Zmhr.

5. ~mJm`Vr {nH$m§~m~V qgMZmMm IM© H$_r hmoVmo d nmÊ`mMr ~MV hmoVo.

6. Jm§Sy>i IVmMr aMZm H$UrXma AgVo Ë`m_wio Vo _mVrMo H$U Yê$Z R>odVo d dmè`m_wio,
nmÊ`m_wio hmoUmar O{_ZrMr Yyn H$_r hmoVo.

4.3 gmam§e

àmH¥${VH$ ŷJmobMm Aä`mg H$aV AgVmZm _¥Xm ŷJmobmMm Aä`mg H$aUo _hËdmMo Amho. H$maU
gd© gOrdm§Zm Amdí`H$, Cn ẁº$ {nHo$ d dZñnVr `m _¥Xoda dmT>VmV. {Xdg|{Xdg O{_ZrMr CËnmXZ
KoÊ`mMr eº$s H$_r hmoV Amho. O{_ZrVrb gyú_Ordm§Mr g§»`m KQy>Z Ë`m _¥Vàm` Pmboë`m AmhoV.

eoVO{_ZrMr ^m¡{VH$, amgm`{ZH$ d O¡{dH$ÑîQ>çm An[a{_V hmZr hmoV Amho. Ë`m_wio _¥XoMm Wa, _¥XoMo
Z_wZo VnmgUr, _¥XoMo {dûcofU H$aUo _hËdmMo Amho. Ë`mM ~amo~a O{_ZrMm H$g dmT>dÊ`mgmR>r Jm§Sy>i
IVmMr {Z{_©Vr à{H«$`m g_OyZ KoD$Z Jm§Sy>i IV {Z{_©Vr H$aUo _hÎdmMo Amho.

4.4 nm[a^m{fH$ eãX, eãXmW©

V go._r. : g|Q>r_rQ>a.

V {_._r. : {_{b_rQ>a.

V pH : gm_y.

4.5 ñd`§-AÜ``Z àíZmoÎmao

q Imbrb {Xboë`m ~hþn`m©`r àým§Mr `mo½` n`m©` {ZdS>m.

1. _¥XoÀ`m WamMr Imobr gd©Ì ................. AgVo.

A) gmaIr ~) Ag_mZ H$) gIb S>) H$S>H$.
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2. O{_ZrMr Yyn Pmë`mZo _¥Xm ................. hmoVo.

A) gwnrH$ ~) ZmnrH$ H$) {MdQ S>) Xw{fV.

3. _¥Xm WamZm ........... åhUVmV..

A) Bion ~) Horizon H$) Arizon S>) Ion.

4. H$moUË`m Wamg _¥XoMm CnWa Ago åhQ>bo OmVo.

A) daMm ~) ImbMm H$) _Ybm S>) Amo Wa.

5. OgOgo .................. Mo à_mU dmT>ob VgVgo pH _yë` H$_r hmoB©b.

A) H°$pëe`_ ~) hm`S´moOZ H$) \$m°ñ\$oQ S>) `mn¡H$s Zmhr.

q CÎmao :-

1. ~) Ag_mZ.

2. ~) ZmnrH$.

3. ~) Horizon.

4. H$) _Ybm.

5. ~) hm`S´moOZ.

4.6 gamdmgmR>r ñdmÜ`m`

A) Imbrb àým§Mr g§{jßV CÎmao {bhm.

1. _¥Xm åhUOo H$m` gm§JyZ _¥XoMo WamMo àH$ma gm§Jm.

2. _¥XoMo {dûcofU ñnîQ> H$am.

3. Jm§Sy>i IVmMr H$m ©̀àUmbr {deX H$am.

4. Jm§Sy>i IV V`ma H$aÊ`mMr H$m ©̀nÕVr ñnîQ> H$am.

5. _¥Xm Z_wZo KoÊ`mg dmnabo OmUmè`m {d{dY gmYZm§Mr WmoS>Š`mV _m{hVr Úm.
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4.7 joÌr` H$m`©

1. Amnë`m eoVmVrb _mVrMm Z_wZm KoD$Z Odirb _mVr narjU H|$ÐmVyZ VnmgUr H$ê$Z
¿`mdr. VgoM n[agamVrb EImÚm Jm§Sy>i IV àH$ënmg ôQ> XoD$Z Ë`mMo _hËd g_OyZ
¿`mdo.

qqq


