Korean J. Environ. Agric.
Vol 7, No. 2, December 1988

ol R e

KEFRL RE

%t

Water pollution in Relation to Agriculture

Bok-Young Kim*

#

AE B g B e daiA e &R
a2 2 RE Rk 127 72X 5 K
Jlie] MEBo 2 o]y FHow B& 5 £&HS ZEE
2 sleh

Iy BARE EEL] RET BEY Ano Hhg
o m KEFRE WAL gon oE &, +55
e HHERE WMLATII YolrtN e 4] BER
Be ddstn glo) it@m MEE okrlgn Vo

ol9} Zo M= Hittflo] 2 2 F43A =AU
I ke B/ o) RIECIRY Aeo] #ik BIXAY
ol B B B volrtd e HEkike] A2 #KX
5o} 7bat Qlvh,

KEBZRol k3 B HEe A8 BKR KT &
KB R TBEROR By BES SRR
o3t} BERBRIT HRE] HIE o

olE HRWH EEY S HEE B—HH2
REs A il 2 o)) HRHpEA % HEHE
gor O HEEE: RV B &F £FHY
£ FHRE, HERZ S O HRE deid 2 H
RE HEEstch

B Sguate i ¥ TEMGRITY HREt
FLEn oo MEBORS il BRTHE B
gog ehvd Bt s KEFRe) MERE
etk o1 &t

K ER
1. BRAKS KR
BRI KES fikel & =y day &

o] Z2E BRI WE £HRS S0 HolA A
teme ausA A el wASE By 4
REW BT HASA Ao

B K ol A e wEsd s dl 2 B
1t7} glot Bl e Bol 2& dhol ML, L, %
%, ABSO Kol HBEAS WD X EEmE
e,

Sejutee) EERERMI ) R ke KH
%5& o F1% 2oH NH-N 2 NONS 5849
b2 Ae REHLRES BRE Aste kR s2E
Bo] 1 RS W R HARE HAARY) o
golga gk

ols BAKWE ®E EWS 5Ll BAY B
K7b WA o5 EAK HES WA BAK
2 BA T Hill, SELpo) SRFALS o] RE
o] MILHTN BHEMES BRIANAY B - 291
WAL 2 pH/l Batd BHRKAE BEAYE Mol 3
F8o) HBEO) ERTE BLAA £H5fatel] B
L& 7tAeTh ‘

BHAE BEER AN Aol SESAD
—Bso] B BEMO) Kehol MALE Kebe) B
BT HREH L MERET Ho) AR BT
BURRS dors SBENS Mo e K &
o) Mmigmel B E BMAT,

2. KHBRE

KEBHROZ A BERKS] HRe REDEEA
PR pEL A F Jon BRES) £EEXRE
Atz B8 FEWHA A3t #k EEBel 5
8 mEbuol A Kkl B REHS HRRARS A8s
o718 4 e WhEHE AT A ol Te B

* R AT FERT (Agricultural Science Institute, Sumeon, Korea)



(154) 87452 A A7 A A2 5(1988)
Table 1. Quality of the water in different geoiogical formations(1964)
(Unit : ppm)
Geoligocal system pH NO-N NH-N SO, ClI Si0, Fe Mg K Na Ca PO,
Granite and Average 0.82 3.36 047 498 13.75 - 225 095 495 6.05 0 06
granite gneiss  High 81 160 2L.37 1.2 80 18.24 - 48 20 70 90 84
sy stem Low 6.8 0.02 001 001 0.8 11.58 - 05 05 30 20 001
No. of sample 11 7 9 11 11 - 11 11 11 11 8
Basalt Average 0.3 0.3 018 35 1713 002 .24 L1 475 364 0.01
system Hight 6.9 0.3 0.4 0.2 54 2415 002 192 L2 6.0 527 001
Low 6.7 0.3 0.2 015 16 10.01 002 0.56 1.0 35 201 001
No. of sample 2 2 2 2 2 1 2 2 2 2 1
Sand stone Average 11 15.77 55 3.0 15.15 342 1.0 576 60 002
and High 7.1 L2 3,5 9.0 50 17.16 6.3 L5 80 80 002
conglomerate Low 7.0 10 0.03 15 1.0 12.87 20 05 40 45 002
system No. of sample 3 2 3 3 3 3 3 3 3 1
Limestone Average 3. 68 L0 22.15 525 44 29 16.451L5 15 255 001
system High 79 50 L0 29.8 60 536 25.5 20 20 31.0 001
Low 75 2.3 1.0 14.5 4.5 322 740 L0 10 200 001
No. of sample 2 1 2 2 2 2 2 2 2 1
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Table 2. The quality of water of sewage Unit : ppm
Sample No pH Cl SO, Na NH-N COoD SS Oil
Inchun 1 4. 00 550 - 205 30 2, 137 404 -
2 6. 35 948 - 96 27 264 321 -
3 6. 25 154 - 96 34 552 640 -
4 6. 25 126 - 110 29 208 567 -
5 2. 45 200 - 84 220 1, 956 2,603 -
6 6. 40 107 - 80 53 213 1, 880 -
7 6. 25 134 - 88 46 347 152 -
8 2.95 754 50 74 195 - 1, 710 -
9 7.25 53 67 185 Trace - 1, 380 -
10 2.45 17 887 10 - - Trace -
11 2.20 - - - - - - 9, 800
12 7.19 - - - - - - 9, 160
Gpyang 1 6. 75 89 - 43 47 - - -
2 7.20 124 - 68 88 - - -
Seoul 1 7.75 86 - 36 76 - - -
2 7. 55 63 - 27 67 - - -
Taegu 3 7.50 141 41 138 22 - - -
2 7.50 142 41 138 22 - - -
3 7.50 141 41 138 22 - - -
Military Units 1 7.05 36 94 35 12 - - -
2 7.02 39 5 33 11 - - -
3 7. 00 49 - - - 102 - 186
4 7. 20 45 - - - 179 - 774
Table 3. The quelity of water from paper and pulp maunfacturing
Sample No PH Cl SO, Na Al COD SS
Paper 1 3.83 37 305 18 - 202 47
2 6. 15 7 Tr. 15 42 - 91
3 6. 30 76 - 72 - - 428
Pulp 1 6. 06 202 100 375 - 1, 608 -
2 5. 88 71 125 62 - - -
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Table 4. The quality

pisg bR

A7 A2 5(1988)

of waste water from fermentation and starch factory

Unit ; ppm
Sample No pH Cl SO, Na NH-N COD SS
Alcohoj 6. 50 - - - - 1, 250 2, 700
Soysauce 2.03 1, 068 236 83 803 - -
Slarch 1 4.70 151 75 44 - 1, 634 961
2 5. 50 - - - - 2, 500 7, 625
W thake] AFS AMREH7] W R Na, Clo A&l = L=
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Table 5. The quality of waste water from groceries, textile, and leather manufacturing.

unit . ppm
Sample pH Na Cl SO, NH-N COD
Bean curd 7. 30 33 603 - 28 336
Textile 1. 6. 20 73 112 - - 1, 250
2. 7.50 145 92 75 - 527
3. 7. 60 14 18 22 - 322
Leather 6. 55 - 2, 498 - - 560
2ol e Aol @Ay 9, vy, ¥ T FEK o,
o] e wA RSN oY Ak BHE pHL OBERKE A A § 5 LML KEM
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E 6 4 A5 AE(1985)

T & ZAL R PH Cl NH~-N Nos-N COoD

4 (%) 10 6.8~7.9  10.6~ 8.0~  10.5~ 0.6~ 20,8~
266. 9 535. 4 1,404. 6 10.5 2,872.0

FEF(HA) 13 6. 6~8. 1 53,3~ 44,3~ 39~ 311~ 48.0~
109. 4 345. 7 740. 4 567. 6 1.232.0

EF(A+5HA) 5 6.3~7.9 12.3~ 53.0 22. 5~ 0.5~ 380. 8~
248, 5 833.5 1,577.6 14.0 7, 100. 0
3. TiR MK Table 7. The quality of waste water from chemical
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RS Bk WHS B BiEsh WEd o5 ¥
Bol 88 Wiols gBHTHe HELEKY =
Higyol kol 7] Wil pHb %1 SO,& kel B% s
o I A pHA E3 Nad Bl AT He K
TR~ Y7be) WHE AHEFL A7) WE
oz FYED, LBTH FH BAHUES 2609
m/ B ¢] & COD:148.5kg/ H, SS+= 50.3kg/ H ©l &t 3ot
6)

ORKIBERE AR IHE B WERH, HH, U
Ttk SO WA Jol8m MTHE KO e B
shoh GuH o2 RHIB) BAE K% 2o o
B LB & BB SHER e Aol B0l

0 LBUETHRAE WBHpe @HA ks
Aol shit %ot 2ol # Wb THMAE MEE) KM
8 Eh £BIH FLBK FHHES 982m/ Holn
SS& 223.7kgt/Holth.

4. R BK

F WP BAES S LA K109 B vl
ek Zo) gilio) A ek w1y SHEol HANAL
U ARtE e 2 (), 80,589 el #& aF = A
ol REKBK H HIAIK el TN BREEEI 28
&= A7) WE mliKke SO, EHl il kA

industry. Unit . ppm
SampleNo pH Cl SO, Na NH,-N
Sulfuricacid 1. 95 1,883 1,019 24 550
3attery 5 45 46 828 320 13
Refined oil  11.60 108 - L 110 3

Table 8. The quality of waste water from dye fa-
ctory. Unit  ppm

Sample No  pH Cl SO, Na NH-NNO,-N

1 6.60 805 138 505 20 12

Table 9. The quality of waste water from refinery
metal.

Unit ;. ppm

Sample N
pH Cl Na Cu SS
No.

1 6. 75 46 16 2,678 78

Table 10. The quality of waste water from coal

mine
unit . ppm

Sample No pH SO, Cl SS

1 6. 30 1 441 15 2,277

2. 8. 10 733 492 2, 286

3 2.90 2, 450 - -

4. 2.99 1, 875 - -

5. 2.50 1,975 - -

6. 2.70 1, 700 - -

7. 3.41 2, 400 - -
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pHE Soldth, $-aluelel eS RIS Fi BEKsE
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Table 11. The quality of waste
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2 ERASHL lod, iyl B B HE E48
THRE B0 AT Aoz deid U2 AFdE HES
TE= GHA on B MRHRES 2 MK
& ZRSHT HOER 5 E 2 ke Bfo o8
g shE BRAA B E = BK BE R T &
HE ool Btk-f B RYM FERANE 5
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BRE aHT MtE 2 #e FEste Jlst SRt
fAs WaRshs BSTH Bl % %4 IN-HC] 718
3 mtEe] FHEES K139 2o UKol AM &£
B ke BEEES K149 ik

water from metallic mine

Unit . ppm
Sample No. pH SO, Fe Cu Zn Pb SS
Iron 6. 55 - 733 - Tr. - 244
Zinc 6. 15 86 - 8 144 50 1, 245
Tungsten 1 3.20 65 50 2, 850 - - 440
2 7.03 117 - - - - 730
3 8. 03 92 - - - - 590

FELUBKE BK S FEHFo 2ASHE A¢E
AR WES RS MR MRS RS #&
£ B i WHE EMUPE U2 KBS K
Froll BRI o] T2 L83 Al KRtLY B
ol WAL= o] /=D E2A BEE HHA IS
737t Beol led fehviele) &, msngkil B i
AoE R 18 ELWAES K129 2o o]
Baiol 2ot R o] B+ S BILAF) 7= A ¢
FEWA bl FH0 JE BEEL B BN Ut

F# 12 KEGRRKR AN NS ESMAR
(79, 80)

2] . ppm
Cd Cd Pb Zn
g 17.9 69,9 434. 2 868. 1
31 0. 02 0. 20 1.0 0.5
ey 111 85 27.4 30.3
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Table 13. IN—HCI extracted As content of paddy soils adjacent to mining and refinery sites,

and sample distribution

No. of As conte- Soil sample distribution according to content As
Sampling site
samples nts (ppm) 0=10 1L 01~5.0 5 01~10.0 10.01~15.0 15.01~ppm
Mining Ulju 48 15.96 3 15 8 5 17
Bongwha 50 3.54 5 33 1 0 1
Yangsan 20 6. 57 0 11 6 1 2
Goseung 15 1.83 7 8 0 0 0
Refinery Yeongdong 31 213 2 27 2 - -
sites Cheongsong 51 170 39 9 1 — 2
Total 215 (0.10-96.76) 56 103 28 26 22

Table 14. Arsenic content in brown rice collected from paddy field adjacent to mining and refinery

sites and sample distribution

Sampling site No. of sample As content{ppm)

Rice sample distribuution according to As contents

0-050 0.51-10 1. 01 ppm
Ulju 48 0. 41 36 8 4
Yangsan 20 1. 10 20 - -
Goseong 15 0. 08 15 - -
Yenngdong 31 0. 19 29 1 1
Total 114 (0. 03~3. 35) 100 9 5
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S BHAAAE A9 AT £ B TS
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1952 tieHs] B A7t UL BB THBAE SOt
828ppm &4 50l pH7} 5452t g0 HRHKILEEA
9] A$¥& SO, 7} 1.245ppm 1™ pHE 2158+% Hon

=9 pHE 26~36 BE S BEES JEhiv X2
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HEBIRS LMo 28 288 49 H¥ F KFE
28 58 &8 st +tSpH/t RAEHY weiy +
Hrp Alo) iEHEILE S fEpe] BHRKE wdstn A
K &ty 2 & A9 kel 45 FB3
Al e BN EBoSE MAWHY BE 1 3
fLEB¥E o] ML, BAL ) fiidk, L) &Mk 5 +iS B
LA T BEMNOZEE RIFHS £BS F3d M
Yol R H7ix et
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mg/¢ oM E KBS 2% &7 g B E &
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Table 15. Yield and Growth of rice plant in relation to the concentration of sulfate in

irrigation water.

Concentration (mg/1)

Dete Check 50 100 500 1000 2000

Yield (g/pot) 83.1 80.6 72.7 29.6 0 0
Height 6. 28 44.4 47.2 46.6 45.1 43.3 34.5
(em) 7. 28 92.8 98.5 1015 97.6 88.3 64.3
Number of 6. 28 4.0 3.9 3.3 3.0 2.6 L6

tillers 7.28 16.0 13.1 13.3 12.4 11.0 31

EL 2% HoEo] 8A20H FE FA ML SdAdx W AEERsE BinE gRYel B 'R}
=5 +#pHE HKE7} 6.25 SO, 50ppm 5.65, 100ppm, EHEET SRVl EFR £ES BERA FE8

3.03 500 ppm - 2452 SolA ) o @EfkEH] JF7E AQH} S&ol AAFGUY
MK b SO BULRE S 549mg/ ol L1 o EEE BRI 7R REER e BRERV dE

S0.-¢) WS 396.2 ppmol A Th of KASH RSOl thEF ¥HKE 10a% 10~ 15kgh AT TH
TS elo] o BEE BV BAYenE A KIS ol kel 8 FrERES 1,440k6(8

&7z o #4) olgtz S a1 HHRE EHAK ol EREEC
v EFREH 10ppm¥ 4ol v HIEHM S EEoK K3l f#*
ERE FHBHK BERBK, SEBEK o B & e e FFRES 144kg/10a7t €t

HElol gl o) g0l HHE M)llK Fole FHEE) a2y @AV @ol BHHEE HHE KT B

10~20ppm LHB3HE 5 Bo] PP, 50% 7 @A sldd s 72kge] FRIEHE KA

Aol EE7F BRRKEE Hige KAIA FIH $ Ao gA gk whebA KO BFRHEAE el =
o] Hojz] Wik 4Ryt A FEHEo] Aokt H EFIEKS L 0F BEs ok g
thel Z €9 FhE Ha)v] fob £ EiE Ao K HFBFO o3 Kisel BEe GEEA UM £
AL ol Wk o] Elfel Ao AFESY 2 bol Aol oy Kieol Ao ol EFMES & 3
A MR ool MAEY RRREERKS L) 9o K EFEGEC 3~5ppmol X KEMLE

+®16 Kol HERES AKel ZEIFME

£F R s e T-N NH,- N o] 2 2puk-g-
1.8% &% 1. Oppme] &} - -
2.7V BEBER 1-3 ” - -
3. A%, THE IER A 3-5  ~ Ea +
4. WEWA 5-10 ~ Zz g +4+
5. MG WM 10ppm ©]4 o =2 +++
4R 2kl G HK, BEBK, THEHEKT A" o £3] dojyt
o}, +#e) ®Eik o BT BEARRN o3t dojdth BETELS (b

3] Bre HEHE Bel &F = A & B BMEELRB(COD) & HEINSH BMREXE
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(BOD)2.2 FRysted? BEHe 4FHM A7
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o2 HZ4E COD ol 2the AL & F9 &6
H o Bl 3o ERpel HiEs e BRAAM B
o MRE HEEIDZ EMK BETREES 9oA
RN 0.2 = o) KK, CHy NH; HoS 5 742, Bifg
Bl T HERE 425 5 PRIRBEDS £
o). HERRANA MK ol BEEES Fe SO
Mn*S & 18 b Befbtpol BRE HEESHA =3 BER
7t AEstE 3ol Ehvh T ™ et A Fe, Mn, B
1t#e & A kst A% Fe, H.S, HllE 5ol KiEg
Eo R s BAREE HESS B9 EFhe) B
slu w1 EIel £F, Ry MR, R F& HAHlstd 2
% 5= kBB E 7HA e

Kebel {bE2f) BERERE(COD) B AFEKkELe
BAtRE HW #1734 o] CODEEME ] whatA K
HEpEo) Bt on Rfdn KA E 7}
A FREENES Blk#ES L5 50ppmel A

=3 K CODIRE 7} 147.8~221.0ppm, NH,-N !
162~174ppm<] EHKE AtL-3le] AT KR 73%
7t A EA3 COD : 69.8~81.2ppm NAs-N @ 33~56
ppm ¢ HEHAKE AME-She IS SR 26.1% 7 Bl
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HAo?H o= BN WA FAKT MK, KN,

THES W2 Kol Bl s £RE 7IHAST

2. Oil 889 #&%

FEHOME, LS, WA FoA HidEe OiIg &
BE BRI BEid HAHE 394 Oilol e
g Ao Baste HES T A Eme #R3
o +ERETSEEN BES F= F97 U

+HGRTY A fode +# Hol ERYE Mn B Fedl
BEE FHRS MRS HHStL £ Oil HE7 F
o] MMl B&3 (FH o ShBkemm Mtz Al o
g st P RIS FAMEI MK L REE
7tof BENE BiEste] B #ia S BEANA fEHY
£EFE TREA & =8 H#pe] AR BES
Oile S B, HEMRBEK TR $& @Kty
HMEEE 4432 3= Sulphonated) &3l RFY
o WHME Mol A Hox @B,

o R182 KiEol B &l MES, K RE
ZHEES Yt Zo 2 Fffd g2 1 gERE
7} RS RS 0.92¢/ao04] IERL 0.5¢/a oA
HEHENE BIE PR BEEEZ N, PO, K0
o] Mol HAS WA H?UCtL sheH o) R
o] BHEETZ RHBRK7H prEd vz gz,

#17 M@K CODipEoY we XmE % Uk

COD#E (ppm)
0 50 100 300 500 1, 000
] ) E (g/1004) 6. 4 59 5.2 5.1 4.4 4.1
158 (%) 100 92.19 81.25 79.69 67.97 64.66
g FEH Y+ (g/pot) 75.9 69.3 68.1 - 66.5 66.0
% 4 ” 86.6 79.0 78.3 - 76.7 74,7
B 78.2 74.2 73.2 - 71.6 70.4
8 (%) 100 94.9 98.6 - 91.6 90.0
%18 A¥MAH OiSRol E v R
Oil& (1/a)
g 0 1 5 10 20
RHE i & (g/opt) 78,78 63.72 36.28 16.02 13.46
A5 (%) 100 80.1 46.1 20.3 17.1
#— I (g/pot) 50. 24 47.36 26.36 19.85 8. 61
24 (%) 100 9.3 52.5 39.5 17.1
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2 B BTE ] B%
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BE. 775 Cu, Znd e TR HERE 862 3¢
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HEe ol KE Wi WX HEd Bt B
RIS Wt & TERY BEHNZ 24£FHME B
T ER K199 2ol & By E5 EZ) @M o
2 W&ol BAHAC ELBITHER AERIE B
YrRE = Cu . 0.18ppm, Ni: 0.34ppm, Co : O4ppm, Cr
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vk B R WA A F 3 MK B
FRESY olBot Hy *e @EoIY +#idAMe Cu
7} 5ppm 224 AR WA L BES JERNA
o BEAANE 1RO FERES 4

Table 19. Yield in relation to the concentration of heavy merals in nutrient sontion.

unit ! gr/pot
Concentration (ppm)
Heavy metal ion 0 0. 05 0.1 0.5 1.0 50 10 20
Cu 117 108. 1 98.5 95.4 89.9 - - -
Ni 109. 1 98.6 95.9 90.5 - - -
Cr - - 103. 6 96. 8 81.9 67.7 -
Co - - - 100. 1 88.4 39.8 0
Mn - - - 107.5 106. 0 104. 4 93.9

Y ELBTEY MEN 42 KEY 4FRRT
HL B @ingtel wel #ExXE SERCH BAs
QI EYEE FH ELE 282 Cy Co, Cre X
oot wao) EFH YAT ko= HEIN L
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Nit 22l Cr & Mnt %8l Cot g ¥ EH
wol &FEHATY

o}, BESBWIUES] LA FH

+He BEHS £l EAEMEAN gL3tn
JEET L#o] BELE LAEFESIY KH 2 XK
FRo g Hale +HWE #ik HHHS 7t At F
BRSSS tEMER K3Y SEH7] R 2
EAE oy BELBEY BEE %S BRI
doh. £8e Y BEAEC A7) dio) g9 g
H#tole Aol gloy A4 BRAE dod B2

Ao REE %A €k

TS ERo B LEHC|nZ A TRE HENS
AR Jed ol KARFE T gaRMERE)
243 3t 1980~19814F ) FAEE BB = LW 40787
I ol A AEE XKk o HeB BAREES £
203 o} Mol A Cd : 0.127ppm, Cu : 4.15ppm, Zn :
3.95ppm, Pb: 4.67ppm ©|3 XK+ Cd: 0.052ppm,
Cu : 340ppm, Zn . 20.55ppm, Pb : 044ppm ©)%]
=0 4 b SRS BT B BT 2
® 0IN-HCl "W S8cnz 2882 oit
9 Er}
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HHE o] BiEpol ELES BERISA o ¥y
o) BEREHC] ES Bl Birdle RULIFH)
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P B e 2AFE] AR 71289 Zo
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H20 32 =E4Z0| 0, INHCI 7}8A 718 X #0|S 7|8 Molgha
(=4 : ppm)
A o = ki d )
cd Cu Pb Zn cd Cu Pb Zn

A3 7 0.119 4.62 5. 51 2.81 0. 051 314 0.47 18.29
2 R 0.129 3.60 4.46 2.26 0. 049 2.85 0.41 21.65
3 ¥ 0. 097 3.66 4.60 2.63 0. 053 3.00 0.49 21.01
3 9 0.111 4.65 4.60 2.23 0. 058 3.19 0.53 19.89
S 0.131 3.73 3.86 6. 36 0. 055 2.94 0.52 20.25
A g 0.130 3.85 4.60 3.81 0. 047 3.02 0.39 21. 14
3 % 0.157 478 4.73 5.09 0. 052 3.01 0. 42 22.91
3 g 0. 142 4.79 5. 31 4.60 0. 062 3.27 0. 36 20.79
¥ 7 0.127 4.15 4,67 3,95 0. 052 3.04 0. 44 20,55
+0. 058 +2.00 +2. 64 +3.16  +0.025 +0. 92 +0, 12 4 4.00

AZE HES HES aFste BEHS L&A =
o] Aoy KFol HMEHA HEZM 2w 2km<l
R Lo mENL EA7 He 387 U 1 & 6
2 BAY W@ NN BeE® “ojuto] ojuto]”
Rol BRE AEMRLE 4T A F9 st @ AW
olt},

ZA=B(Cd) & $Holvt gy ol &6 UL
o2 olE LT, BSFTo BB Tifiol Bt
ol BRHO Lk ol FIER ARS EZole Ao
dr}, Salvhebe) gAmEghgRiL BT WA A Cd 2

Zn 8-S FW 21 ol & Mgl A BITE 3K FY
Cd 2 ZnS] S8 %228 0] FH GBS EF 10
ppmeldtZ Yo Bl 4B BEESEAN BEY
o] HIEE HIRIAY BEHS BEY & Je BEY
1.0ppme® LES 1 Uk

Zk F9 CdEaEH £ T CdSETE HREY
ol A +# pHS} 0.IN-HCIFIAH: Cdoe FFH U
BtR7E ANy FRFEoRE FH 7gFE L5 R
2 %k h CdEEo) ¥¢en Ayt doldE o
opF o

Table 21. Minimum, maximum, and average values of Cd and Zn contents (0.1N-HCI extractable) of soils

collect soils collected from paddy fields adjacent to the zinc-mining sites(ppm)

Sampling No. of Surface soil Subsurface soil
Element
site Sample* Min, Max, Aver. Min. Max. Aver.
Sihevung 6 Cd 4. 00 14.67 7. 68 - - -
Zn 263 1763 938 - - -
Changweon 8 Cd 0. 35 2.86 125 0.37 2. 86 119
Zn - 16 167 60. 88 14 152 53.0
Seongju 12 Cd 0. 39 4. 16 1. 53 0.31 3. 47 141
Zn 15 173 105. 8 11 172 100. 3
Uljin 9 Cd 1. 06 3.61 2.16 0. 82 2. 69 1.64
Zn 28 230 104. 6 18 116 65.1
Chilgog 10 Cd 0. 21 321 0.79 0. 13 139 0. 43
Zn 4.3 82.0 17.76 33 30.4 8.91

* Composite samples . obtained by mixing at least 20 individual samples in each paddy field.
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Table 22. Minimum, and average values of Cd and Zn contents in brown rice collected from

paddy flelds adjacent to the zinc-mining sites(ppm)

Sampling No. of Cd content Zn content

site sample* Min, Min. Aver, Min, Max. Aver,
Siheung 6 0. 41 163 0. 87 28.8 40.6 34.07
Changweon 8 0.19 1.57 0. 57 24.4 33.8 29.61
Seongju 12 0.13 1.31 0. 55 20.6 55.0 28.66
Uljin 9 0. 12 113 0.43 23.0 35.0 29.33
Chilgog 10 0. 04 111 0. 31 21.8 28.3 24.11

* Composite samples :

4. KIHR HE
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obtained by mixing at teast 20 indtvidual samples in each paddy fileld.
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#+23 k¥ EERT B¥, B RER

(kg/10a/4E)
% B & B * F
* # & R & FS % % R
72,517 5, 076 222.3 105. 6

% # B 31.7%, HIEW 0.53%, MM 14.52%
o] BET BACE EHA Aok s o)) Hike & 10+

seva BEREEAIN SSRCDe Kk bl i Yj‘l)-;é:jx +2.5897
1.0ppm, #(Cu)& 118 ol 125ppm #EK(As) © 18 3 \0'8 '( r=-0.8988N5) (r=-09944*"%)
ol 15ppm LE S W T LEo] BIFWEES K &
R AY 4EY BEWHS BREIDGD Hof glon E o6l
ol¢ BEMME XK il FLEF(Cd) &Eol 04ppm £ Cd 3 ppm
ool EEZBEL 0] T MM AEE B 3 Y= -0.1568x
EHe Sulstal EER B BAStY BRES %3 = 04F +1295
o] BLEATT %) FT) % (r=-09987**)

HEELBO LM b RHL HHEOZ %Rt ©
MNe BBEYBERECE KBS 101~114% BKE 0.2 —Cd o oo
AQom EF £& BEK R HEKARHOZ 26~30 Y=0.033%4x -
%9} 27~48% WS T HWEHHKIIEZ G S Bk T0.3058 ](r=-0.97l75*) . )
Aok B 3 4 5 6 7 8

w3 AFHRBES D ERAK S KA 2 2
RE 4& F UUTe 57 U¥

KiEe ESBRUHAH S} EEN § BETLESS M
el FOZAM Cd, Cu, Zn BF 2IRKE A B
FARen 1 HRE Cd7t I BEHHHL £F
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sty gom F—-mENA RN A B
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tkate] g g vk o St s 21329 2ol
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Fig. 2. Relationship between soil pH and Cd con-
tent in brown rice after liming(before tran-

splanting)

¥k ¥ CdeEe L) pHS S A Mol AN
L ARYHEANZE fAEl o2t 249 2o Ca(OH),
% NaCOye= 1 JEfiEel s@indtol whel 2k & Cd
SRE By CaChe L3 #mste %S
BHon ol CaCl?t LS 62 Btk 7 @&

Table 24. Cadmium content in rice plant at different stages unit . ppm

panicle formation (leaf and stem) harvesting (brown rice)

0 150 300 450 0 150 300 450kg/10a
Control 12.8 - - - 118 - - -
Ca(OH), 6.9 56 54 0.84 0.73 0. 63
CaCl, 14.0 21.9 33.4 114 1. 38 149
Na,CO, 81 51 4.2 0. 92 0. 88 0.77
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o] 2 CaRUth= pHell & Hge] & WELE B
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Fig. 3. The relationship between phosphate appli-
cation and Cd content in brown rice.
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Table 25. Rice yields(g/pot)

As concentration (ppm) added in soil

Soil texture

0 10 25 50 100
Loam 154.7 129.0(16.4) 117. 9(23.8) 108. 7(29.8) 30.3(80.4)
Sand Loam 143. 3 102. 8(28.3) 94.7 (34.0) 62.5(56.4) 0
Loam Sand Loam () indicates the rate of yield decreased
LSD 1% . 22.51 21.70

Table 26. Regression equations and correlation coeficients between rice yield and soil As concentration,

and As critical level.

Soil texture Regression Coeff, (r) Critical level (ppm)
Loam Y=153. 512 — 2. 685x+40. 0575x* — 0. 000429x* 0. 977** 6. 79
Sand Loam Y=143. 300 - 6. 2502 +0. 2518x* — 0. 00318=x* 0. 921** 2.75

** Significant at 1% probability level
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Table 27. Aresnic contents in the shoots and roots of rice plants with different As levels and water
managements at 45 days after transplanting

(unit : ppm)

Intermittent irrigation

As treatment

Continuous submersion

(bpm) p Shoot Root Shoot Root

0 0.17 17.9 0.19 12.6

10 116 23.4 2. 86 170. 4

50 2. 83 9.9 6. 84 700. 1

100 6. 64 170. 4 16.9 958. 6

150 513 375.7 14.9 1038.8
20} EREEs e #583 M EHR0E 53
FFER7E FeldE RERR, EAKEAHR BRAED
o Intermittent irringation Folgte flEmolA BESA B NEL BES

Relative dry matter production(% )

2 muEslee 448

BEEH e B REE HABFRES O
7bi 3 ERe) &S BHsE ok ste g9l YAl
A BERKY KEBES R#EFT KAZ] Redtd
Rl A 3 Folop & A AN FEaw &
folez $a B57t &g Rol ALB N F Fo
=3

2oz Bt e HASEGE =¥ 518 X2 A o

-20 Continuous
submersion
- 40 -
1 I
50 100 150

As Levels in Soil {ppm)

Fig. 4. Relative dry matter production in different
soil As levels and water managements at
45 days after transplanting
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