Korean Journal of Environmental Agriculture

Korean J Environ Agric. 2016;35(2):87-96. Korean

Published online 2016 May 30. http://dx.doi.org/10.5338/KJEA.2016.35.2.14

Online ISSN: 2233-4173
Print ISSN: 1225-3537

Research Article

1 =1l = 1 A =
Q?EIA—! ’ ?:!ﬁgl , X %'ﬂ ’ ?:!32
gy ARAATY BAATE

) o
gtFo| 4Zd XAt

A Research of Soil Environmental Health in Urban Garden, Gwangju

Gil-Sik ]angl, Yun-Hee Kiml, Young-Seop Choil, Seung-Ho Kiml, Jong-Min Kiml, Seok-Jin Bael, Young-Gwan Cho" and
Tae-Hyoung Koo® (1Environmental Research Department, Health and Environment Research Institute of Gwangju,
Gwangju 61986, Korea, “Future Agriculture division, Agricultural Technology Center of Gwangju, Gwangju 62460, Korea)

Received: 12 April 2016 / Revised: 11 May 2016/ Accepted: 23 May 2016
Copyright (©) 2016 The Korean Society of Environmental Agriculture

This is an Open-Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is

properly cited.

Abstract

BACKGROUND: The objective of this study is to evaluate
the soil quality to cultivate crops in urban garden.
METHODS AND RESULTS: During the period of six
month from March to August 2015, measured eight heavy
metals, seven Organic items and Fluorine on seventeen
urban sites and thirty-one suburban sites in Gwangju city.
METHODS AND RESULTS: The average concentration
and range of heavy metal in soil are 0.15 mg/kg(ND-0.6) for
Cd, 14.9 mg/kg(1.5-33.3) for Cu, 4.4 mg/kg(0.4-71.8) for
As, 0.05 mg/kg(ND-1.366) for Hg, 24.7 mg/kg(13.1-62.7)
for Pb, 102.5 mg/kg(49.1-276.4) for Zn and 9.2
mg/kg(ND-90.1) for Ni but Cr*" is not detected. The
average value and range of soil fertility items are
253.5mg/kg(76.6-1766.0) for fluorine, 6.4(4.8-7.7) for pH,
20.3 g/kg(5.0-44.0) for orangic matters, 562.7 mg/kg
(28.0-1672.0) for available phosphate, 0.6 cmol /kg
(0.1-2.3) for K, 9.7 cmol "/kg (2.7-22.0) for Ca, 3.0 cmol kg
(0.9-7.4) for Mg, 1.0 ds/m(0.2-2.9) for conductivity. The
concentration of Hg in Suburban area is 0.005 mg/kg lower
than 0.134 mg/kg in urban area. Also, the concentration of
As, Cd, Ni and Zn is lower than urban area as 32%, 37%,
51%, 71% respectively.

*Corresponding author: Young Gwan Cho
Phone: +82-62-613-7570; Fax: +82-62-613-7519;
E-mail: cyg2192@korea.kr

87

ORCID
Gil-Sik Jang
http://orcid,org/0000-0002-7165-3493

Young—-Gwan Cho
http://orcid.org/0000-0002—-9045-1387

CONCLUSION: According to SPI index of soil
contamination, 39 sites are first degree and 8 sites are
second degree and 1 site(41th) is fourth degree. Pb and Cd
are not detected and As is detected tiny amounts in plants
grown polluted soil, so heavy metals have not moved to
plants.
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Fig. 1. Sampling sites of Urban and Suburban areas in Gwangju city.
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Fig. 4. The distribution of heavy metals in soil samples according to the urban and suburban area sites.
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Table 1. Correlation coefficients between analyzed elements in the urban and suburban areas

Cd Cu As Hg Pb Zn Ni F pH OM POs K Ca¥ Ma* EC
Cd 1.000
Cu .173 1.000
As 284 301 1.000
Hg 264 105 949 1.000
Pb 344 202 .762° 700" 1.000
Zn 383 606 .862° .732° 670 1.000
Ni 382 -112 -104 -109 -048 -.051 1.000
F 289 139 947 953" 644 795 -039 1.000

Urban pH 309 426 -016 -122 101 217 477 -020 1.000
OM 239 650 -044 -216 -010 296 070 -113 447 1.000
P.Os 214 737 047 -098 -085 428 114 026 452 807 1.000
K* 180 615 -024 -144 -080 304 .094 -044 511 911 712 1.000
Ca® 082 361 -226 -307 121 -069 -015 -292 651 275 297 .169 1.000
Ma® -601 -041 -255 -239 -488 -264 -195 -187 231 -151 -003 .055 .182 1.000
EC 280 471 201 130 395 235 050 085 399 383 362 335 589 -012 1.000
Cd  1.000
Cu 067 1.000
As  -120 035 1.000
Hg -137 -093 -049 1.000
Pb 053 229 .046 -032 1.000
Zn 357 455 -149 -070 352 1.000
Ni 218 235 057 -117 -138 244 1.000
Sub p 69 332 116 -235 067 588 487 1.000
urban

pH 536 -146 -211 016 .176 396 .026 215 1.000

OM 350 .009 298 342 296 198 -024 286 279 1.000

P,Os 230 129 172 078 217 362 -030 493 150 .673 1.000

K 072 308 .299 -100 .182 297 -054 .149 018 244 .353 1.000

Ca™ 749 -214 -143 014 .055 320 .079 223 .834 341 205 .002 1.000

Ma®™ 574 -027 -306 -140 -183 .160 467 122 466 -032 -082 -191 486 1.000

EC 263 -055 -020 -166 -061 .077 -015 147 .033 172 184 544 268 .118 1.000

*Correlation at the level of 0.01

Table 2. SPI of heavy metals in soil samples according to the urban and suburban area sites

Urban Suburban
Mean 117.276 70.828
Max 446.141 114.487
Min 46.436 42.622
sD.” 94.078 17.658
SPI index n 17 31
<100 10(20.8%) 29(60.4%)
100-200 6(12.5%) 2(4.2%)
Range
200-300 - -
>300 1(2.1%) -

Y Standard Deviation

3 & Z¥= Table 294 7o) ekt 419 B Eoke] Aoz yepsith E4X9 9] 67l AHF 270 AR
SPIA|57} 446.141% 4°5H21(300%%) EFed# o3l W7kl YR8l TS SEal Rl F3tel] 2AE Bl
3, EAAY 671AH, EALEAY 271431 % 871 A AL 47 AHE Asak FAFo] W B2 A fAg
oA Bk AA %7} 25F(100-200) 0.7 EXe Y $-HH= Eirolglet. EAEAY 27 AL T4 EAA Y= A
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Table 3. The Concentration of heavy metals in crops according to the urban and suburban area sites

(unit : mg/kg)

Pb Cd As
Carden no. Standard Edible herbs. 03 02 -
sesame leaf 1 ND ND 0412
Lettuce 1 ND ND 0.109
" sesame leaf 2 ND ND 0.409
Lettuce2 ND ND 0.172
sesame leaf 3 ND ND 0.437
Lettuce 3 ND ND 0.242
sesame leaf 1 ND ND 0.626
19 Lettuce 1 ND ND 0.366
sesame leaf 2 ND ND 0.460
Lettuce 2 ND ND 0.512
Aol SIAIetaL ARE =2 vk el fjx|ekaL gl s 37 AR Y, st 4872 sl T4 9 B 8
=ol8lth o5 AYe] g Bt BE & S B N = A A, 1 AR siks Al9jgt 477 A3 Blo]
Fol Fe Jow dddr Eedd fe7le 1A9(H, B) 7IES Agsto] #4384
sz AP mow 2
AZ2H|Liel 524 Ho| Mz B A4, A om oF ARl Eqkow YERk,
Sus 57 A UERd A3 419 B, 53] As Bo R AL Hojglont sikow ARgehA] e s
0] 71810 mg/kgOE ZAVE Bie] AT ulmA B T S A thiel Re Bk ST PR 43
et 20w W= 199 SIik(As 3 2.741 mg/kg)l Helell AgsA AT 24 g Aluel whel ES
A AuEs S Ak a5 AEAlRe] He] A Wl A7 Aus A ¢ QS Jlow dddnh
Lol oisl ZARSHITh AR F 419 B BESHA ok yHd slgow
AFOOREAATA AFY J1F W A AT 2T ROR PAAN, Wks Bk T G EFe
T AR TEE V1E2 W 003 mg/kg, =R eVEe 26k, w@ERel IR S 9l 10
0.02 mg/kgZ F FEqte] Ao} Qlrk 419 Eld} 19 HEE Egfoll YA o] $-7 Vgl I vk
HBel A A I Sl Al Alel gk HAbA WO A B2 Arla A=t
Table 37 2] Pb¥} Cd > + Bl B BHEE U TAR|edo] Ay} Blwale] HulAow Z2a sk
9, Ase] FE Aol A LA gk 2AAde] F2 o B FAE BT, 1) AR SPIASF 3008 23}

20 BEofoA] ZEZ o] HA] 4SS A 4 Aot FAF
Ol Z el A= e AEe] AFu AYRES A7)
Zro] ©71Ql A8l A& gkketd A7l A HE
& ofd Zlo® ydsl)el= F535 Fato] wWrk

B A7 Foll AR Aol 7 Aa Ak
o] 21 #=o] AulE =] gko} FAFFA] HBtG ot URHA O
2 TuHEEY B FAEEC] AFEH Hd AEsS
dor|m, AEsFHolst AEo] SN E wolael
NG ST O e FEE A Yol 54
o duA gloerw, Aquj7|zte] AAY = A=
Aolls EdelA AEAZ Hol7t o]Fo] A = 9lof
(Choi and Chung, 2003; Lim et al, 2015), Bl%t EF 7|
F 5 s Aol & Zow ddker

o

rzkﬁnﬂgrﬁd

ato] Ededd 7‘]939.3 Ve, & 87)] BlitollA] Eoko o
A9 2555(100-200) 0.2 A7t vhehit) =

AR T34 v B §H097 #-bgol =5
Ao Helth

F34 g0l B9 A U myeEA
S0 Al 2Bl vk $3% B Holrk A A gk
3, AR F34 1 $50) AHOINE Wt ATHS

AESA ol B HEAZ Ho] B4 URe e & 5
AAR, B S AN} Auh7170) mret 4
EAe) 9L A 5 YOEE 0gH S B o]
i}

=

=
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