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Table 1 Mercury content, basic physical, chemical properties of

soil,and grain Hg

AR
i H Hg pH 18 SOC (ng/g)
Item (ng/g)  pH value %) Grain Hg
(ng/g)
Mean 309. 00 6.1 2.28 6. 08
Standard deviation — 466. 68 0.9 0. 60 6.10
Minimum 78.42 4.8 1.08 2.26
Maximum 2 600. 42 7.8 3.51 31. 30
Coefficient of 151 15 2% 99. 61

variation (%)
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Fig. 4 Spatial distribution of mercury contents in paddy soil and grain

R2 IEMABERNRSEFTREHNELRARBESY

Table 2 Theoretical optimal model parameters of semi-variogram for Hg in soil and various tissues of rice

e (i

A PG HR Nugget Rk AR AR (m) R? Rt S
Ttem Theoretical model value Partial sill Codomain (m) Residual error Nugget coefficient
Soil Hg Spherical model 100. 00 1. 048X 10° 0.01 0. 000 1.35x 10" 0.001
Root Hg Spherical model 1. 00 752 0.01 0. 000 1.25%x10° 0.001
Stem Hg Exponential model 19. 80 90. 60 0.44 0. 229 3314 0.219
Leaf Hg Gaussian model 102. 80 272. 60 0.19 0.394 36 504 0. 377
Hull Hg Spherical model 6. 86 13.73 0.42 0.361 47. 40 0. 500
Grain Hg Spherical model 0.14 3.28 0.01 0. 000 5.91 0. 044

AH G 23 BT RE ) W7 4% R 22 [ 79 5 i R/, 7K
WAER(F )BT LHAERF,) BRIR 45 &K
(F) BRI A B RF) B SEGER T, iR
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TR IR i AT A G AT (3R 3L EE R R+
HEROR & i KA R & A B Y EAE e K
ARG R AME I EOR & = M T m s, &
HRA 2R R T RE S R AR .
BTSSR A OR 5 K A M MR 25 TR LR & B JC B A
KPE(P=>0. 05) , KIEARE 1R MR ZER
KA W B FERAH LR (P<<0.0D), 558 RAE G
W AH OCHE (P <C0. 05) , B 5 FF 525Kk TG i 35 AH G 1

(P>0.05, B FXMERE pHEAK B ED
A 256 F2 (P <C0. 05) , 1M Bk R £k 25 45 75 K 1 i 78 R
i AKRE pH AW BN W W IEM L X R
(P<20.05), %] pH {H7E— & F2 B E X 3R
WRAFTE A R,

WA R, pH 5 4 HE KK RS A AR 5 0L
R T A A (P >>0.05),SOC B} T 5 #
SEORA R W A O R (P<C0. 05) 8k, 5 5 )
IR REAE AR Al 5 07 R & ¥ U0 W3 A G (P >
0.05), HEREKYE pH E SOC ¥ 7T i 3 A &Pk
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Table 3 Correlation of mercury content in different forms in soil with mercury content and pH Value in different parts of rice plant

gﬁg ggg F, F, F, F, F F, F,
Soil Hg 1 0.70"" 0.56"" 0.85"" 0.85" 0.61"" 0.81°" 0.87°"
Root Hg 0.81°" 0.63°" 0.12 0.91°" 0.92°" 0.67°" 0.91"" 0.47""
Stem Hg 0.78"" 0.61°" 0.13 0.79"" 0.92" " 0.80" " 0.81"" 0.43° "
Leal Hg 0.50" 0.51°" 0.10 0.32 0.71" " 0.86" 0.30 0.23
Hull Hg 0.37" 0.42" 0.14 0.22 0.56"" 0.73"" 0.18 0.15
Grain Hg 0.23 0.24 0.12 0.11 0.43"" 0.64"" 0.11 0.05
pH value 0.20 0.20 -0.29" 0.24" 0.23" -0.02 0.06 0.08

Note: "~ " indicates extremely significant correlation at 0. 01 level (two-sided), " indicates significant correlation at 0. 05 level (two-sided)
R4 TEKBEKESBURSEREERAYN ST EBEAERBIEXE
Table 4 Correlation of mercury content and enrichment coefficients in soil and different part of rice plant with soil physical and

chemical properties with soil physical and chemical properties

AR R 5 o e S FoR JHERE

Soil Hg Root Hg Stem Hg Leaf Hg Hull Hg Grain Hg coefficients
pH value 0.16 0.25 0.17 0.08 —=0.04 -0.14 =0.30
SOC =0.10 —-0.08 -0.19 -0.23 -0.31 -0.35" —-0.03

Note: " indicates significant correlation at 0. 05 level (two-sided)
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Characteristics and Influencing Factors of Mercury in Soil-Rice
System in Diaojiang River Basin,Guangxi

WEN Xin'?, WANG Yihui'?, ZHONG Cong"?** ,ZHAO Yinjun'?,ZHANG Xinying'",

LIN Qing'?,HU Baoging'*

(1. Key Laboratory of Environment Change and Resources Use in Beibu Gulf, Ministry of Education,Guangxi Key Laboratory of
Earth Surface Processes and Intelligent Simulation, Nanning Normal University, Nanning, Guangxi, 530001, China; 2. Institute of

Geography and Oceanography, Nanning Normal University, Nanning , Guangxi,530001,China)

Abstract; In order to explore the mercury pollution status of farmland soil and rice along the Diaojiang River
Basin in Guangxi,the farmland soil-rice system along the Diaojiang River Basin in Guangxi was selected,and
the soil mercury pollution was evaluated by the geo-accumulation index (I,,) method. The characteristics
and influencing factors of mercury content in paddy soil and rice (Oryza sativa L.) plants in the area were
studied. The results showed that the average content of mercury in the plough layer soil of the study area was
309 ng/g,97. 5% of the soil mercury content exceeded the national surface soil mercury background value (87
ng/g) sand 27. 5% of the soil mercury content exceeded the Guangxi surface soil mercury background value
(225 ng/g). The evaluation results of geo-accumulation index showed that 80% of the soil in the study area
was in a pollution-free state,but the soil mercury pollution at some points was serious,and environmental su-
pervision was still needed. The average content of various forms of mercury in the soil was ranked as residual
state>humic acid bound state™iron-manganese bound state>>carbonate bound state™>water soluble state™>
ion exchange state>strong organic bound state,and the bioavailability of mercury in soil was low. The aver-
age content of mercury in rice grain in the study area was 6. 08 ng/g.and the excessive rate of mercury in seed
was 6%. The ratio of mercury content in rice root, leaf, stem, shell and seed grain was about 13.5 : 5.2 :

1.7 1 1.2 : 1. The average enrichment coefficient of rice to mercury in soil was 0. 031,and the enrichment a-
bility was weak. The results of correlation analysis showed that there was no significant correlation between
soil mercury content and rice mercury content,soil organic carbon (SOC) and pH value, but there was a sig-
nificant negative correlation between rice mercury content and SOC.

Key words: mining area; mercury pollution;availability; migration;influencing factors
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