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a1 H MR eTgell BT Mol A WReY & giehivl A Heedyl 8 adifd A €rgy AT al iy wuel
DI UgMAd PX Hbal & AT Yoldl § TENls adb off AdHdl © | Hara forel @1 gaT § UEl $lg Jegg+ a8l fbar
TN B | A eI A AT @ 9N e uey faRwarel @t wita & forg gRAmT v & Haw el & a1
&d W 15 a1 T AR 3 fafne 997 Ueed vea 5 T U9 @ RIME (As), DIWR (Cu), DSHIA
(Cd), & (Zn), IMIRA (Fe), HTHI(Mn), IR FFa (Ni) @1 A=n & ford fawemor far mm g a1 o
M, befim Td Fea & digar f[Aveaar & WX 9 &F Ud IMaRd, 74, (e o dfur 31 digar
fagramar & wR ¥ e ol i 2| uRvmt @ smR W I ey et mar @ % s &3 # gar
N GTe ST SR, T, i T IR gINT Uefid € | UHW HTh fA%luvl & MR W 9 €nal Bl
AT HHg! H Uihfad A1 AFISa Gl & 9o god fhar T & |
& wes: 9N €1, Fa1, Hawd, sRaron, Sikeq sfidad

Abstract

Assessment of heavy metals in soils is important in context of human health as these may either pollute the
agricultural crops or may move deeper into the groundwater. There has been no such work been carried out in the
soils of Mewat district. In the present study, to investigate the soil heavy metal pollution characteristics 15 samples
and 3 typical soil profiles were collected from 2 blocks of Mewat district, Haryana and were analyzed for contents
of Arsenic (As), copper(Cu), cadmium (Cd), zinc(Zn), iron (Fe), manganese (Mn) and nickel(Ni). Concentrations of
As, Cd and Ni in soils are less than their toxicity levels while concentrations of Fe, Mn, Zn and Cu are found
exceeding the toxicity levels. Based on the results, soil in the study area is polluted by heavy metals viz. Fe, Mn, Zn
and Cu. According to principal component analysis, distinct groups of heavy metals were discriminated between
natural or anthropogenic sources.
Keywords: Heavy metals, soils, Mewat, Haryana, risk assessment
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HaT # 9 A1g gquvl fawg 97 H iR wrefy mRRerfast yomel § feme ® gar 3w
R wam wedt & 02 ol w9 a1 @ spenfe o wefe Gt ar At @t o @
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I T6F HRO QA ey dedt Tava] g B & O ) ger § s wivefier w@ med uwdt A
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R 1 : T e @ wiar srEE &5

forafafer
T it ¥ o F@uEr @ wERn # ok ares @i § uie W) B9 8 <81 & ) vd qavra
P TR AP &3 F FAerUradr B A wHid w7 R& & | e sl #F oavrdr &5 sRidell uddHTe

N 3R I o & # faRa &1 @ & ) 5w 9 @ e § x@e A0 3R dreg, e wdifel § A
el N TR, deel /U AR g ¥ @ 9e1 YA ST fHA M| a1 T BT 5 AT
TENTEAl SN 0-30 WY, 30-60 WHI, 60-90, WAL, 90—120 I, 120—150 WAL ¥ UHH fhAr MAT| A.UH.TH.
ARATE, (MM VAR) Bl B B favewomos Jfawm, F g W d—a7 § wa (ICP-OES) (Rrey
ffia) SusRer R §&T AT B g9 F g o), aR As, Fe, Mn, Cd, Ni, Cu 3R Zn @& o favaifda faa
T |

g SUBRY] oG & (g W MeRd & R T8H 91d 53 o arel ac@ & fafewon & e o
Araar &1 A9 fRar Srar 8| R T aed 19 B e I B ¢ AR digd A AT SMgRT TReR
ERT U5 QAIAH IS &5 B WY AR aRe W IO de H AGE @Al B | Od A B
AR BT VRS BT o ron H afafera faar S 8, e g @ Aiav Sxifora deve wEr ar
I fafire o) S @ fafdRor &1 SoaeiE a8 | Scfia fafdRer & usrer Tgd gRT te WagHer o
Refe @ Y9 gR g1 W ol 8, & f fagds Srel &7 e wwan 2| fafewe @1 g9 ged a¥ < |
gors fhar W & 3R ue wiel Ure ©gd W Ree A i ¥ | Bl U <gd Us arel YTy
Soar & FHEUST U RHd UeT a2 39 e @ Aue dF gW daifid fear orar 81 g
SUINT O, §aT 3R U & ot # HiE 50 W ofde q@l $ b A fbar ST €1 9% UH & wHE |
B B HETH § ITGT BT Bfetie X & IR g T T4 el bl A9 & |

HaT TS Jeael # gHC! 9re] W XY gHC 06 B, HYesl/HT H WHd gEC W WeHd gHC O9 ©
3R drerg, #§ XIH gAC 2| YU e favemer () ue ageR qeied ade 8 o 93 faeRvl @
AT H W B AT TR g @ o O™t @1 W w6 a) 4 Ol @ SR g9 daHle BT U AR
o7 WEEOT @ e U e GRedt @ e § ST fr war & 09

v @ ==t

AT T vt & forr Wl AT @ oftea wigar @iferdt 1 # @i WA € Adrd @ ger #
As,Cd,Ni,Cu,Fe,Mn Ud Zn & 3d ATST HHAIL 0.0271 ppm, 0.0272 ppm, 0.1182 ppm, 41.1 ppm, 511.5 ppm,
567.9 ppm Ud 18.8 ppm Url A | Wl wrelt @ 9 H W Sower vd wewel § As,CdNi, B fEd A BHA:
0.0316 ppm, 0.0306 ppm, 0.1528 ppm Ud 0.0282 ppm, 0.0288 ppm, 0.1192 ppm, 51 @ T3 | ATHg ¥ F=I
arawdl @Y oiFgd WIS HEY 00216 ppm, 0.0222 ppm, 0.0826 ppm, & | IR TR I8 <@ 74T & 30 A 60
Cm @ 88 W As, Fe, Mn, Cd, Ni, Cu &1 Algdr 3ifere qray 71 |
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afereT 1 : Hard & Ha1 A AR oI Hisd

ppm
o NTadr As Cd Ni Cu Fe Mn Zn
~AdH 0.0225 0.0212 0.1030 26.8 333.8 | 468.0 | 12.2
Il Swaad | 0.0419 0.0399 0.2260 57.7 529.8 | 716.0 | 19.6

i@ | 0.0316 | 0.0306 | 0.1528 | 39.8 441.6 | 580.0 | 15.7
| | 0.0133 [ 0.0138 | 0.0587 | 41.8 528.8 | 216.0 | 11.7
#eel /9NTE | I=aaq | 0.0526 | 0.0527 | 0.2360 85.1 613.8 | 442.0 | 33.8
s | 0.0282 | 0.0288 | 0.1192 55.6 565.8 | 359.0 | 18.8
==ad | 0.0178 [ 0.0184 | 0.0650 | 20.0 403.8 | 667.0 9.2

g, Joaad | 0.0244 | 0.0250 | 0.1020 | 33.5 6448 | 888.0 | 35.7
3 0.0216 | 0.0222 | 0.0826 27.8 5272 | 7648 | 21.8
=Aqd | 0.0133 [ 0.0138 | 0.0587 | 20.0 333.8 | 216.0 [ 9.2

Gl Swgad | 0.0526 | 0.0527 [ 0.2360 | 85.1 644.8 | 888.0 | 35.7
aitgd | 0.0271 [ 0.0272 [0.1182 | 41.1 511.5 | 567.9 | 18.8
feraraaar <im (| 15.000 | 15.000 | 1.000 10.000 | 150.0 | 10.0 | 20.0

3R wmRT, 2004) ©

Heqde]

A AT el & dehdd & Afged B arferdr 2 [ 4 F gviar T 2| ) well W ARG (As)
B Cd Ud Ni & W12 Aolgd AhNcHd Heday 2| Seecl ¥ Fe Ud Cu 3R Ni U§ Mn & % #orqd
W}Wﬂ'@faWWlWﬁAs@Cd%WﬂMnmmsﬁ?Wﬂzﬁw—mﬁﬂﬁmw
(arferer 2) |

FRESl H Fe &1 As 3l¥ Cd & W17 0T 3R TBRIHS He—Gde @I A7 Sdih Fe & Cu & A1
Se AORIAG Fe—ay Uil 747 (qifer—3) | A%, § Fe &1 Mn & A1 Woldd APRIHS Te—6ad &
(anferet 4) | 57 we wael W faeror A= wEl ¥ W engeil & ARTEE @ IRV &) Hehdl B |

difersr 2 : Sewel ¥ 4N oTgeil @ A Heway
Cu

As Cd Ni Fe Mn Zn
As 1
Cd 0.997 1
Ni 0.964 0.946 1
Cu 0.979 0.960 0.991 1
Fe 0.879 0.838 0.944 0.957 1

Mn 0.806 0.770 0.934 0.892 0.920 1
zn -0.545 | -0.571 | -0.598 | -0.499 | -0.337 | -0.615 1

AT 3 : FREST/ U F A o1geli & 77 Heway

As Cd Ni Cu Fe Mn Zn
As 1
Cd 1.000 1
Ni 0.986 0.985 1

Cu | 0371 | 0379 | -0.246 1
Fe 0.500 | 0.508 | 0.352 | -0.892 1
Mn | 0778 | 0.778 | 0.716 | -0.189 | 0.563 1
7n 0.019 | 0.024 | -0.130 | -0.388 | 0.698 | 0.535 | 1
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AT 4 : TAHG, A MY Tgell B 7T Heway

As Cd Ni Cu Fe Mn Zn

As 1

Cd 1.000 1

Ni 0.971 0.975 1

Cu -0.491 -0.506 | -0.685 1

Fe 0481 | -0.495 | -0.663 | 0.958 1

Mn -0.676 | -0.681 | -0.740 | 0.650 0.811 1

7n 0.623 0.620 0.584 | -0.249 | -0.469 | -0.897 1
AR ergall &1 TeRIs faaRer

SJorel MR areg, 30 ¥ @ TENE 9% AR 9Tg @1 Higan § don 9 gig g 2, oMb g9 A8
gfg R—R g2 &, e axgsT /9 # ) TERTE W As, Fe, Mn U@ Cu @1 @fgar § FReR gig ot g
2 of 1 Cd,Ni vd Zn & fow 3 gl |99 =181 2|

T Hed fAgavor (PCA)

g ged Qe (PCA) &1 AiRkegast aiferdr 56,7 # guilt 78 & RO eigenvalue, fa=Ror &
gfererd vd Herf) faeror onfier €1 98 <@ T ® 5 Seder W dad 1 RS (Arferat 5) iR 2 dRE (qrferd
6 Td 7) B enginevalue 1 I IWH 2| Sedel § BRG 1 ATdHel # AR FT 84.787% (AMferp1 3), HReel A
FRE 1 Gd 2 faIeRT B HAT 61% AR 21.656% STdid areg, § BRB 1 U9 2 fA=Ror &1 Hwe: 72.876% AR

15.967%%T AT ST & |
diferaT 5 : SeecTl ¥ For faamor
Fl F2 F3

Eigen value 5.935 0.740 0.325
%% faremor 84.787 | 10.575 4.638

T %% 84.787 | 95.362 | 100.000

Fegel # UM Hed 1 (PC1) BT 84.79% T AFTE Fe, Cu, As, Cd, Ni Td Mn ERT HHRIAS W9 I
3R Zn ERT THRHE ®9 Q gqIfad o Safe PC2 &7 10.58% &1 INTGH Zn, Fe, Cu, As, Cd R UHRHSD
¥ ¥ 3N Ni Ud Mn §RT THRIAS ©9 I FHIfadT o |

FREST § PCl &I 61%B ANGMCu B BId ardl Tl R a1gail §RT SRS w9 A Gwifde
ofl, STafts PC2 T 26.66% T ANTE Zn, Fe §RI GHRIHAD Y I 3R Cu, As, Cd, Ni T& Mn ERT THRIHD
I § yHTfad o |

ey § PCl &1 72.88%3T ANTETHAs, Cd, Ni, Zn ERT WHRIHD ©9 ¥ 3R Cu, Fe T4 Mn &R
THRIAD ©F § WHitad o W& PC2 &7 1597% &1 INTRTE T 91 €1l §RT WhRIHS wY | Faifdd

AT |

aifereT 6 : YeST/ U ¥ g AR

Fl F2 F3

Figen value 4.270 1.866 0.864
0, fareRoT 61.004 26.656 12.341
70 % 61.004 87.659 100.00

aiferdT 7 - Adg, A qol fawRer
Fl F2 F3

| Eigen value 5.101 1.118 0.781
o faeoT 72876 | 15.967 11.157
N % 72.876 | 88.843 100.000
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forepd

Yard # ger A $T TENE B IgeT fAvewor qufar & & gaT # As, Cd Ud Ni B WGl 96
fyracrr & WR ¥ B9 & Walb Fe, Mn, Zn U4 Cu & Higdl S+ faumaad & WR 4 3t urg ¢ | gRom
@ AR TR AT &7 F gaT B A argel g e ST ¥ wgfid A o w@ar & | e ged fawem
& FTAR AN TG BT rerT—arelT WHel ¥ Wiafud 1 Aewitia Widl & A g fear wan| gar w@
a1 ¥ BIeHY UG THP RT ST ITaR B STaedhar il 8 |
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