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[ Abstract] In order to study the content of heavy metals in paddy soil-rice system in typical areas of southern China. Soil, rice and
irrigation water samples were collected from six typical paddy fields in Jinxian County, Jinxi County, Yushui District, Gao’an City,
Anfu County and Xingguo County of Jiangxi Province. The contents of lead, cadmium, arsenic and mercury in soil and rice and soil
nutrients were analyzed. The content of heavy metals in soil-rice system was evaluated by single factor pollution index and Nemero com-
prehensive index. Results show that the mean values of soil pH, organic matter, total nitrogen, total phosphorus, total potassium, a-
vailable nitrogen, available phosphorus and available potassium are 5. 48, 32.99 g/kg, 2. 06 g/kg, 0.54 g/kg, 16. 04 g/kg, 156.71
mg/kg, 14. 00 mg/kg and 94. 98 mg/kg, respectively. The total average contents of lead, cadmium, arsenic and mercury are 35.46,
0.18, 7.21, 0. 17 mg/kg in the soil of the study area. The single factor pollution index is less than 1, the Nemero comprehensive pollu-
tion index is 0. 56, and the soil environmental quality grade is clean. While the soil cadmium content is 0. 37 mg/kg in Yushui, excee-
ding the limit standard (0.30 mg/kg) , and the soil environmental quality is alert. The total average contents of lead, cadmium, arsenic
and mercury are 0.06, 0.17, 0.24, 0. 008 6 mg/kg in brown rice of the study area. The single factor pollution index is less than 1, and

the average Nemero comprehensive pollution index is 0. 77. The environmental quality grade of brown rice is alert. The cadmium contents
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in brown rice of Xingguo and Yushui are 0.22 | 0. 35 mg/kg, which exceeds the limit standard (0.20 mg/kg). The environmental quality

grades are warning limit and mild pollution, respectively. Correlation analysis show that cadmium in brown rice is significantly positively

correlated with cadmium and lead in soil, while negatively correlates with arsenic in soil. The arsenic in brown rice is significantly posi-

tively correlated with arsenic and available phosphorus in soil. In short, heavy metal cadmium is the most important potential pollution el-

ement for rice safety in the survey area, and it is necessary to focus on rice food safety in Xingguo and Yushui.

[ Keywords |

Bt E 2 R R, B A R g T
R Tk Bk AR i A Ag il s ) 51k
TR G Y B H 2R, Hip, R E
S JETE R K BB BRSO MR a]
FOE AR R YRR Wt v Bk
SATHEPRE R 19. 4% ,Horp L 3EE 4 w5 A SR
BTG L W 1 S B AR R R 7.0% 2. 7% |
1.6%fM1.5% , FIERERHIERBLEL)
SEY AR (=7 D= I T i N i S G BU N7 E 3 N
Hefi e A A BE R AR R AR5 ek
R SR ST RS I A

YLV AE A v R A 38 7 X A A oK
X, KR A B R AR 11.27% , S E RS
BFEI9.77% 7 TP IR AR R A g
JBER, HET R SRIGHEEEN R T H
SR YL RN PRG3Rk, 1R 4R
T Y 2 T KRR AR e e A e KRS
(Oryza sativa L. ) 1R E FE AR EEY, 5HA
RAEWAE LE % 18 o 4 ) o ) i H A AR R A
EAE SRS TR X2 8T I R 5
FRUEBE A5 0, 1 HEAR ] i R EE SR 1R
KRS 4 JE AR fE B AR e it R AR AR
PORANIE T IS I R P T K - W N = T
SRET AR SRR (9. 12% ) 55

FEF UL, 3 5 PR A VTG 48 AS ) X3 78 o 4
B EEE R R EOK B E SR IUEM (Cd) K
(Hg) JEHT(Pb) Ffith ( As) 15 4 & 4R AR, 38 1 BRI 5
BECRN 8 2 25 6 38 B0 iR 92 IX TR 42 s A9 35 etk
BLEATVEANY IR AR T iR R Kk E 2R S
B F A B S ZR LUk v A 22 4R V78 45 K
i 7 X 3R OK T 4 V5 YR D0, PR B K ARG i o
FE 2 4 A S 1 AR
1 MR5F=*
1.1 FRHER

WAL TITVYA e B i B BB R AR I ]
FAT (116°9'3.57"E, 28°26"3. 58" N ) , 7K A& Fh Al i FX
133. 33 hm? , BRAE SRR LR 308 5 P84 i 2 457 TP T
SR A TAARE A (115°248. 60'E,26°14'10. 72'N) ,
IKFEFPAR AR 153. 33 hm , BEAE Ah A R SR 00 225 5 IR 25

paddy field; soil nutrients; heavy metals; environmental quality; evaluation

M3 TR X S R (115°623. 01'E,
27°51'20.38"N) , /K FE R T FH 600. 00 hm” BRAF T RN
FLE 308 ; PHIAT 55 4 A T B A 11 1 48 T IRV A
(115°23739.77"E, 28°2043.27" N ) , /K F& Fh 4 18 £
266. 67 hm* , iRE SR A R LA 5 A S P&
M BN £ 3 B (114°42'9.50"E, 27° 27
11.46"N) KRR T AR 166. 67 hm? | WA St A Ry 24T
225 ;i 5 6 7 TR T BTN ORI (1150
24'8. 60"E,26°14'10. 72'N) , /K Fe A 181 £ 233. 33 hm”,
WA RS 225,
1.2 HmRXRESMR

T 2018 A= M A S BITE VL PG 4 kBt B 4
BE KX me L m B RS EE 6 KR E
FEIXHEA T ORE , ERE R AR e Bk I A DX A b B AR
FRAERATC  RAERE L X B B N B R+
eSS CRAETTIR R “S” TR A SR EE . &R AR AT
FRARTREE R 0 ~20 em YFR)Z T EREA BEEL 5 M HE
AIRA GVERIZRAL B I, B X EE 3 K,
KA - EAE ] B X 1 R £ K R AR AR A it 0 FE ke o
IR AT K,

TEECAHLE  pH 2R 2 20 g A A
AN | SRR A5 A PR TR R 4 B T vk
SN R HERIRE K 4 B R4 R R B A S
BT R SEIE I E | AR R SR R 266 1E
PEE . KT pH SRAE BRI, BV L BV B
By BRI WA 43 6 G B T D A
KRR FENEI R , A2 75 A R ] A IRk
P 2 AR T 30 43 A -4 60 BE R T
B R RCR S5 A OB EE i
1.3 #HRAZE

1.3.1 $RTFHEE
SRR P TR AN
¢
Pi= g (1)

K(D) . PoRE @ RS R B 15 Q48 4L ¢, Ml
SR A @ A A e 4 B SCIE AR ETE, P, <
1, Bi501 <P, <2, 5250 ,2<P, <3, G
Ye P =3 REIGY,
1.3.2 A% meix

AR RCE RO e o o - /N Wy )

¥ FE ML . www. stae. com. cn



2024 ,24(16)

AR/ A5 5 SRR F L KRS AR SRR B A

6975

Py

{;[average(gj)z +max(g:)2]}l/2 (2)
S0(2) 1, Py ok N 5 4 45 8 average (g)%n

max(%)ﬁ%ujbi%nfaﬁiéﬁfﬁ;@gm@%@ﬁ

R KAA; Py <0.7,751;0.7 < Py < 1.0, BB,
1LO<P, <2.0, 52 E5YL,2.0 < P, <3.0, P EI5
Pei3.0 <Py, TG YL,
1.4 HiEsbiE

ARG AL G153 R R 3 5 AT (www.
r-project. org, R 4. 2. 1) 5¢ i, Fr A il Kl i R 6 &
BAFE AL ggplot2 SEAL,

k., =5, (3)
K (3) W E N REG B K P E g
S AN ESE SR,

2 FHREHMH

2.1 ARREEHITEFRSSE
ST VG 2138 ) + 48 5% 53 5 bR E e S3C
BR(16-17 1, AST) X ek 6 HH 4 38 F2 40 R AE a0 36 1 fr
N, MIERE , P82 X3 118 pH Ky 5. 48, K4
T HER R, Horp Dl 2 358 pH ey, & B ARAIK
A YLR SR 32.99 o/kg, JB P& K- H
DL IR 1 A LT B ey, 2% R I S AR
Bl 2 & B3 oM 2. 06 g/kg i1 156. 71 mg/kg, 1

2.2 AEREEHTESEEESE

2 2 n B9 X S A R A BT R
-2 43 9k 35. 46,0, 18 ,7.21 0. 17 mg/kg,
A ik (MR BT e A% FH b 3987 e AU A 4%
FRUEY (GB 15618—2018) ') | #E— 23 1 &k Bl
TR DX IR 35 & 5 0. 37 mg/kg, il TR
FREARIE (0. 30 mg/ke) , MFRRIE 66. 66% , hiZ b
DX FH A PR o o 2 1) R A R 7

DIBRUEAE A PPN AR AERT , A& 3 T U Y 5T
X HE 4 JE Y R OR A PR TS e R Y
53590 0. 44 0. 59 0. 24 F10. 35, K Fi5 L3655k
BEB/NT 1, R R E SRRl HIEES

%2 AEAREGEHIESEESE
Table 2 Heavy metals content from paddy
soil in different areas

SR SR/ (mg-kg™")

o HE i i K

ity 35.46 0.18 7.21 0.17
ZAR 22.73 0.16 4.95 0.14
7S 26.26 0.17 10. 41 0.20
SR 42.46 0.17 8.70 0.31
HEWE 22.57 0.11 9.35 0.15
b3 56.06 0.11 4.84 0.12
ik 42.67 0.35 5.02 0.12
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Table 3 P, and Py of different heavy

metals from paddy soil in different areas
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Table 1 Characteristics of nutrient from paddy soil in different areas
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¥a 5.48 32.99 2.06 0.54 16.04 156.71 14.00 94.98
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Fig. 1 Heavy metal content of brown rice in different areas
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Table 4 P, and Py of different heavy
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Table 5 Environmental quality assessment of irrigation water quality from paddy in different areas
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