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Effects of Heavy Metal Conients in Soll on the Growth of and their Uptake by Red pepper
No-Kwuan Park, Jong-Pal Lee, Seon-Do Park, Boo-Sull Choi and Bok-Jin Kim! (Kyeongpook Provincial Rural
Development Administration, Tasgu, Korea:"Dept. of Agronomy, Coll. of Natural Resources, Youngnam Univ, Gyongsan,

Korea)

ABSTRACT : When red pepper was cultivated in the poluted soil with heavy metals, the content of these heavy meials affected. The
contents of heavy metals at a site near Zinc mine dump in the Youngyang area were very high compared with those in a normal area
and it was highest in 2.0km site,followed 2.5km > 3.0km apart from Zinc mine dump. The growth of red pepper was remarkably poor
and the contents of heavy metals in poltuted soil were higher than in unpolluted soil. The relationship between the content of Zn, Cu,
Pb, Cd, As and the growth of red pepper was negatively correlated, respectively. A higher correlation seemed to exist among the
content of Zn,Cu, Cd, As in scil, of Zn, Cd, and As in red pepper. The result indicated that heavy metals were absorbed and

accumulated by plants grown in the polluted area.

N B

A9 F4% 233 gEe] ZARFHA B309 B
A7t A4 AJEAZ dFHT e 4098 I7
B71Le9, 209, ESLd FUoE TR 4 9o

F&o AT FAALYL FFEL $H W2 B

€ 47t $3A $A9AY U ERAS 95 2y
BOP923408 20498 EYA AP JEEL =23
SHEE Wol ¥4 IS A= FAe 2Hag
I BIFu glgreevgeks 23s ode o
€ FEY %S AYANA £FE F2AAE IJFF
HPEde &0 298 FFAEL 4AdE 4249
HEFA FEFNE g0 733 Iyst AA=Z o
T EAE A7 gonigsd o8 2EFHO
E 2 YEHARE Heel 9F “Wuntel §3 Cdo o) &
‘olmo] ojmpo]"y & E44t

FeUEE FA AIFPoz g& F&Fio] AAHI
AR o]F Fire AA4NY ST YRE FI &
T HFeZ Add o FHe ¥ALY] ST
gen FFEY By AU GG oJEX g o

24

T =g THLEY 2N G477 #Y APV R &
AAA o FAAL Jop0 I2d GG FFL9 3
3 Aol F4EE T2 A BIE A8V AY 9E
ARolt. A B EFE FEELE 298 EY =
FE Avsged TS 4F 239 A 4 F
& E5EE 2RI, B EYT FESEES HE
AF gFde BAE 7HE9 FEE2E FI H49
NZARE BEIA FYIJHT

e 9 YUY

INERAE

ANEARR AYL ANET 422N WBE o}dR
Ao2XH 25mAE FFAYY e EFY AZE A
HA}G L, ¥ gA dRAEE ¥Zd F4H$7 £499
A ge d2AGAM A8 BN NEE ESF
TYEH AFAA AH A

Al =H|
EFNEE ¢2WdM 2 HET F, 20meshH o



25

B34

=]

, As)
7 o

o 28mesh

3

Cu, Pb, Zn
[<)

&

=
o

o1
e

£(Cd,
12

A

o

(80C)M #

!

7

qel A7t FUHAE FAA A=A TFAA

Mo N ol A
0 w0 Al
T T g owo o
B o O_gn
O ST mo WO
Rt NF
o RIS
w MM
QILO_ijg
H o o
L_ﬂ
SEES L
X o 17”2
‘_.I_.ﬂo—uuof. ol
mamomoﬂo g
of ]»zTﬂro 2
Lo ST N
N/Tﬂz__mm.
ﬂ.ﬁnumwaﬂ%%
T 3
o M T
-_/X_BBTL_AO
ﬁ%% N
T R o
do 7w My
o g ™
off ™ W §
zoowm % & B
o O w2 od Lo T W L < g oo o U o o K Yo w om0 W
Z Q o g ol K
oo Toge § © S w8 oW E RS W o o 4} wooE AW o W R
3 mﬁmﬁiﬂﬂws %Hcﬂadmu B o RO Maaowxﬁ
; =) o w = o r
n o R~ %m_mul.m) Wﬂ_ﬂ._’_mTAﬂ.ﬂa \mlﬂﬁ .A,__VMEW_B_O o %
ny ._o—v..M.o_E%,tNOmw. ﬂ.LH7_..o_uNH_|o_.._ 6 fo Mo N gn — TR oF fo
= @iwﬂmﬁiPW Wimoqlaﬂns N Nk zwwmﬂu__d 2w
o & 5 O [ A — o
i I I A I o A N T ¥ A RO N
. ‘lﬂwo o 4 = Wﬂmo o X 71D|4_0100 mHM_Av_ m._._‘muot,A,* o.uAIXQE
i M\NLO_EMA%“C‘_A? ‘\M.IC\JALW_.]..‘_%/IE ‘ZHT_ .I—N__= O*‘ﬁo\mﬁ _,z.Lm‘m,U
% T s N e 88X EE W sto o THE oy G ool i
< o S @%ﬂSﬂ_e_ew = A @.Jﬂ:ﬂ7 2 e g
o R R < B R I T M o oK Kib®wX gy
2n X [ e < 2y M e o
~ éﬂ%mﬂWmJ Mo g R0 W B o gl e . A
. £ g —_— o B- =8 k -~ ° ! CS
A R - S Wy % W o T = o om BB B R g
Do g gt 2o B o R % X Mo Z =
5 =LA e T g G° % Qx5 T o mo M B e A8 g
° IR RO < o= T = Bl B e B e
; W R NG " o X % o = T o g P
S <y AW H 2 TR 9w ® T Bl o At.%lo,_é..mu 2o = ok
= = < o P8 b X|N|qo,m=_£o =z o0 ., X nn e M %oEﬂuWaM
4r 3 Mo M o s Qo g Hew o © Mos R e gy I R S - i o
e H__u._.Fo ,._.momzpqul ﬂo_am__AXL\mlﬂﬂ.ﬁ .A_‘_ol_omﬁM ﬂﬂ@lz_.o‘ﬂuuﬂl ,mem_,oc._o
Ko I W%NM%%@M%W@MWA‘IWMH _i_mn__iqor Ko P o om s & m o
o ! s "o ! . O -
o E::Z,._nw_..‘wu.mu.olﬂyl.M.M_.z.—71ﬂu|mtz7Mﬂo o_u_.iQMﬂ1N| Oo@oﬂu&o“%izﬁn_720,ﬂ
B < do kb < O = F B o oE oo oz Ar 20 oo W~ v e BT R

Damaged

Photo 1. Symptoms of Heavy Metal toxicity to Red pepper
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Table 1. Content of heavy metal in soil of the surveyed site.

“Growth  Suveyed . Zn. Gu Pb G4 As

status site (mg/kg)
Damagec I 27523 485 081 6.32 1768
I 15079 7.04 096 566 1534

I 20431 59 090 500 16.08

Mean 21011 595 089 569 16.36

Nomnal I 6313 214 014 083 218
I 5019 180 053 044 089
| | 61.01 182 035 066 125

Mean 6111 192 034 064 144
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Table 2. Contents of heavy metal in soil collected at the different
distance from Mining site located at Youngyang area.

Distance Depth Zn Cu Pbo Cd As
(km) (cm) — (mgkg) ——
20 0-15 332.87 4467 49.07 642 30.11

15-30 20854 36.16 42.77 642 2654
Mean 31571 4042 4592 642 28.33
25 0-15 27882 3558 39.01 5.89 26.90
15-30 21479 1684 2099 597 2232
Mean 248.86 2621 30.00 593 24.61
30 0-15 17485 1459 2886 520 22.31
15-30 180.85 1250 10.11 594 20091
Mean 177.85 1355 1949 557 21.61

Table 3. Growth status of Red pepper in field near Zinc Mining

site.
rowth Survey ant height No.of branch/plant No.of fruitplant
status  site (cm)
Damaged | 27.0 29 4.0
I 18.2 2.0 0.1
| | 208 26 1.9
Mean 22.0 25 2.0
Normal I 95.0 12.6 11.2
I 94.7 13.2 12.0
| 95.0 12.8 1.5
Mean 94.9 12.9 11.6
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Table 4. Heavy metal contents in Red pepper cultivated near
Mining site

Growth  Surveyed in Cu Pb  Cd As
status site — (mglkg) ———

Damaged I 8373 457 040 135 087
I 7979 291 051 088 048

| 81.06 375 049 098 052

Mean 8156 374 047 107 082

Nomal I 563 146 035 001 002
I 48 157 032 002 008

I 526 149 034 002 004

Mean 525 151 034 002 004
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Table 5. Relationship between heavy metal contents in soil and

growth status of Red pepper.

“Factors Correlation coefficient (1)
Zn Cu Pb Cd As
Plantheight -0.8550* -0.9730* - 0.9252** - 0.9742* - 0.9818"

No. of branch -0.9144% -0.9378"™ -0.8946* - 0.9954** -0.0082*

No. of fruit

-0.7647 -0.9974™ -0.9066* - 0.9296** - 0.9440"

*

and ™ : Significant of the 5% and 1% level, Respectivity

Table 6. Relationship between heavy metal contents in soil and

fruit in Red pepper.

Frut
soil Zn Cu Pb Cd As
Zn 0.9086* 0.9419™ 0.9081* 0.9933* 0.9964*
Cu 0.9971™ 07550 07959 0.9630* 0.9504*
Pb 05476 0.9743* 0.8163* 0.7847 0.8102
Cd 0.9868™ 0.8190" 0.8327* 0.9959* 0.9778"
As 0.9086™ 0.7238 07739 0.9497* 0.9357
*and ** : Significant at the 5% and 1% leve
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