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Fig.1 Sampling sites of the study area
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g 2647 100 H (0. 149 mm) B & FHIGT5 Yot 7 R EREE ML
K2 200 H (0.074 mm) , T As . Cd . Cr.Pb Hg,
K,0 Na,0 MgO . Si0, . Al,0, . Fe,0, fil CaO %4545
M



504 - w5 £ B

46 %

2.2 HE:oMEREEH

£ AT A 2R B R R B B R
Rt SE R, KA SERE 4 B GB 5009. 268—
2016 p5ifE, 2K A ICAP-RQ H JEAH & 45 2 7 1K Il %
I 5E Se As Cr Hg.Cd F1 Pb, 3 & + 4L 5 1% 1R
LY/T 1239—1999 #rifE, K H] AFS-3100 J5iF 200
JEH T As; R XGY-1011A #5152 66 BF it
J3HT Hg Se; K FH ICAP-7400 H JEGHE 4 25 85 1140
AL AR 2 4 Cr Ni.Cu.Zn.Cd . Pb K,0 Na,O,
MgO Fe,0, . Ca0 SiO, Fl AL O, ; % H] PHS-3E %I
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Cd Hg AT & 4 , #E W5 0F 53 X 25 B —ah L R i
BEW R Y A e R MR A R B REE YR Cd | Hg
TSRS , TG ML AR X & 48 ) 5 001 5% X K A
FERF R IA /K IR SR R M R 5 25 1 T /K £
A ML i Ak AR R 18 AR SR A
R X AR & £ Seq FHE7E(0.24~0.94) x107°,
SEEIE 0. 41x107°, & T4 [E £ 18 Se “F-¥{H 0. 29%
10700 Rz e T 3 1 5 1L L K i 0 AT IX HF
M+ JE Se Fr 0. 1511071 T4 [ 7K A il - 1
{E 0. 201 x 1071 EAR T 5% M 25 7K A 1 4 75 5 A
0.46x 1077 | ¥R R + Se, IEASK KT H Sk =
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F5E X KRB FFSE Sey, FH7E (0. 029 5~0.032)
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KB,V 2 BLK A Se SEHIME N0, 05x 107
kAR S B 5T & B, BT R K AE Se &M (0. 010 ~
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F1 MRXKFEIFE Se, SREL P Sey FIEHRGTIT (n=30)

Table 1 Contents of elements in rice seed and root soil in study area(n=30)

fahr pH Seg Seg As Cd Cr Cu Hg Ni Pb
F oA 6.90 0.032 0.90 14. 80 1.46 120. 00 92.10 0.55 36. 6. 55.50
e/ ME 4.58 0. 0295 0.24 2.66 0.15 39.20 6.34 0.06 4.26 14.10
A 5.37 0. 0307 0.41 6.58 0.50 74.90 20. 90 0.14 19.39 24.05
A5 RE % 11.46 1.99 33.36 47.35 66.08 29.65 80. 00 63. 60 46.39 34.22
H4&E¥  0.80 0.97 1.41 0.58 0.15 1.25 0.93 1.98 0.72 1.05
K HHMA L 0.85 0.49 1.24 0.76 0.61 1.07 0.49 0.72
Ei=y 7n Mn LT Fe, 0, Al, 0,4 Si0, CaO MgO Na, O K,0
KMH 131.00  321.00 7.72 5.85 14.83 83.23 1.21 1.51 0.47 2.25
/M 18.10 38.30 2.41 1.28 5.29 61.79 0.12 0.25 0.16 0.32
FHIE 67.61 128.78 4.52 3.25 9.43 74.54 0.45 0.63 0.26 1.06
5 R % 43.61 63. 65 27.35 42.73 30. 59 8.91 57.08 59.10 32.05 54.85
H&E¥L  0.91 0.22 1. 60 1.10 0.75 1.15 0. 30 0.81 0.17 1.13

K HEMXtE 0,65 0.18 1.47

TG AR 1070 U LR A B 1072, pH JCIR A ; Sey, TR /K REFESTIN ; Ses T2 2R + 200 ; Hifth T Z45 k7158 1 4R
FARR LT EEEREK M =W/ 2 E S S CGRNE LI S s A E R SHE S A O E R EOT R R ) Y R
e CINCE 5 E AN TA L I € e S Sl A NSE b E AR S g
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Fig.2 Histogram of Selenium content distribution

in rice root soil
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YRR i) (GB 2762—2017) 21| T A5 7K A FE 52 A
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7 R BRI B LA

F5 X R0 22 4 (K REORF SERE Ry 21 14, 5 L
70% . 135 Cr T SR = A2 /K kPS5 Cr AR Y 5
BRA , AN R IX KRG L pH<6. 0, K FFFFSE Cr
bR SRt AP E AR Cr B iG I A K
TRAS (B T ACHAS FIRR R £ 285 5 25 S ALY B W WOR )
HAG R W BT X FE & R ok (0 5 Al i
NTEFR 4 EICE Cd . Cr AR,
3.3 REIMEESTEERXE

REAFIEINR , 3R 5 52 i - B e
S A R O X A A 2
SN0} R (= P/ e s U I 8 L e 5 1
Xof - PTG 5 k1 B R £ 340 T AR A i B4R 5 1) 5
M s FHasm > 0 R 3 W LIAE H, R AR 1 Seg
5 Fe,0,,Al,0, ,MgO K,O0 As Cd,Cr,Hg, Ni 2
WEIEMRER (p<0.01 KF) , SHPFRE BEIE
FHICIC R (p<0. 05 7KF-) | S BAR & A= il 5 i 46
IR M SR 3 505 % 55 X 8 pig b IX K A

R2 ABHIHESETRSERMEREBIRER(n=30)

Table 2 Concentration characteristics of heavy metals in rice seed (r2=30)

SR Asy Cdy Crg Hgy Pby
KA Cya,) 0.332 0.780 1.700 — 0.125
F/ME(Cig) 0. 152 0.016 0. 450 — 0.036
FEE(Cyae) 0.225 0.093 0.923 — 0. 067
BT AARERRAE (L) 0.5 0.2 1.0 0.02 0.2
BRI 0 1 9 0 0
IR (E) 4.40 1.09~1.70
PR H R IR

VR A B 107 — For AR K B B2 A B (% 4 A R P B ) (B 2762—2017) 214 =
Cy/ Ly By FPART=h £ v BT T ABARHEAC, € AR =8 ¢ TP e 0 A LM (8, L, A= s e 7 00 % e LR A B

{5, <1. 0 WARMER, 1. 0<E, <2. 0 EIEHFT, £, >2. 0 W TIEHAAG

x3 KERELWSRELIEREXRE(2=30)

Table 3 Correlation coefficient between selenium and various physical and chemical indicators in rice root soil (r2=30)

Bzt r Eiztan r Eiztan r
As 0.746"* Pb 0.321 Ca0 0.313
cd 0.465" " AL 0.373" MgO 0.474" "
Cr 0.514** pH 0.167 K,0 0.462% *
Cu 0.227 Si0, —0.489* * Na, O 0.107
Hg 0.577** Fe, 0, 0.477%*
Ni 0.526"* Al 04 0.424**

TE: o = "SRIRTE 0. 01 KL CBUI) ARG " 3RIRTE 0. 05 KF-_E CRUI) AHSE
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x4 KBHIMESRATENIEREXRE(n=30)
Table 4 Correlation coefficient between Se content in rice seed and index in root soil (rn=30)
Eistuy r Eistun r bty r
Seg 0.167" Ni -0.057 AL O, —0.374" *
As 0.279 Pb -0.011 Ca0O -0.168
cd 0. 068 EERiIN -0.503" " MgO -0.261
Cr 0.099 pH -0. 146 K,0 -0.178
Cu -0.082 Si0, 0.334 Na, O 0. 086
Hg -0.024 Fe, 04 =-0. 127
T # x "RIRTE 0. 01 K b COBUIN) S35 AH G ;< + 7 3RIRTE 0. 05 7K b (U AH G
x5 KBEBHIWMEERH(K,) SRELEBLIEREXRE(n=30)
Table 5 Correlation coefficient between Se enrichment coefficient ( K, ) of rice seed
and physicochemical indexes of root soil (r2=30)

TLE r TLE r JLE r

As -0.699" " Pb -0.216 Ca0O 0.320
cd -0.412" SOM. -0.447" MgO -0.508" "
Cr -0.546" * pH -0.122 K,0 —-0.461"*
Cu -0.241 Si0, 0.547%* Na, O -0. 154
Hg -0.526" " Fe, 0, -0.541%"* Seg -0.903""
Ni -0.529"* Al, 04 -0.479* "

TE:Ky =0 (Sep ) /o(Seg ) ;* # * "FIRTE 0. 01 7K ORI WFARIE ;< + " FIRTE 0. 05 ZKF _F (3UM) A,

0.14
° r=-0.479; P=0.007
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Fig.3 Scatter plot of Se enrichment factor in rice seed
and Al,O; in root soil (n=30)
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An analysis of factors influencing the selenium content in
the rice-root soil system in Libo County, southern Guizhou Province

ZHOU Wen-Long, YANG Zhi-Zhong, ZHANG Tao, MANG Shi-Cai, YANG Zheng-Kun

(Institute of Geology and Mineral Resources Exploration, Non-Ferrous Metals and Nuclear Industry Geological Exploration Bureau of Guizhow, Guiyang

550005, China)

Abstract: Selenium (Se), one of the trace elements essential to human body, plays an antagonistic role toward the toxicity of heavy
metals. The most important, safe, and feasible way for human body to take Se is to transform Se via food chain. This study collected
and analyzed 30 groups of samples of rice seeds and corresponding root soil from the natural high-quality Se-rich farmland that is widely
distributed in Libo County. Based on this, this study evaluated the edible safety of rice, studied the selenium content in the rice-root
soil system, and investigated the influence of the physical and chemical conditions of soil on rice’s absorption and transport of seleni-
um, aiming to provide a scientific basis for the development of Se-rich agriculture in the study area. The results are as follows. Most
root soil of rice in the study area is Se-rich, with an average Se content of 0. 41x107°. The rice in the study area has an average w( Se)
of 0.030 7x107°, and green and safe rice accounted for 70%. For the root soil of rice in the study area, there is a significant positive
correlation between w(Se) and w(Fe,0;), w(Al,O;), w(MgO), and w(organic matter) , and there is associated relationship be-
tween w(Se) and some heavy metals including Cr and Cd. There was a significant positive correlation between Se content of rice seeds
and that of root soil. By contrast, there is a significant negative correlation between the Se enrichment coefficient of rice and the con-
tents of Se, As, Cd, Cr, Hg, Ni, Al,O;, Fe,0;, and organic matter in root soil. The results indicate that the absorption and fixation
of Se by the organic matter and Fe-Al oxides in soil reduce rice’s absorption and utilization rate of selenium. The negative correlation
between Se enrichment coefficient of rice and the heavy metal contents of root soil suggests that Se may play a certain antagonistic role
toward the absorption and transport of heavy metals in the soil-rice system. The study area is rich in Se-rich farmland resources, yet
there is a risk that the contents of Cr and Cd in rice slightly exceeds relevant standards. Therefore, it is necessary to pay attention to
the ecological effects of heavy metal elements in the development of Se-rich agriculture in the study area.

Key words: selenium(Se) ; rice; root soil; heavy metals; selenium-enriched agriculture; Libo County, southern Guizhou Province
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