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Abstract: In our project, 954 groups of rice and root soil, the main crops of Ganzhou city, were taken as a research object to analyze the
selenium contents of rice and rhizosphere, and to study the threshold value of selenium—rich soil in Ganzhou city. The results revealed
that when the Se content of rhizosphere was =0.4 mg/kg, the overall selenium enrichment probability of rice seeds was 53.77%, and
the selenium enrichment ratio of rice seeds was as high as 79.78% .However, a certain amount of selenium—rich rice also grew in the soil
with sufficient selenium, potential deficient selenium and deficient selenium, which indicates that there were certain misjudgment and
erroneou judgment in the division of the selenium—rich soil according to the threshold of 0.4 mg/kg. According to the comparison of Se
enrichment rate of rice, when the standard lower limit of Se—rich soil in the rice growing area of Ganzhou City was 0.3 mg/kg, the
average Se content in rice seeds was 0.073 mg/kg, and the Se enrichment rate in rice was 72.16% . This study is of great significance to
the scientific utilization of selenium—rich soil resources and the development of selenium—rich rice industry in Ganzhou City.

Key words: soil selenium; rice selenium; selenium enrichment standard; regression analysis

fifi ( Selenium, Se ) W R PIEZE” COHEST A H 23U A &R 40 ~ 400 Mg,ﬁ'@ H 3
e KRR S AR 20 4D 70 AREAR, AR 30~400 pg™  AEE A ARG AR 4 5
T T A2 4L ?ﬁﬁﬁﬂz}\*z\ MR ICER, B AR R, YK A A A o S A, 2 5 B0

Y5 B #7:2020-08—-10; &1T B#3:2020-10-19

RETA LPLHM%J* A SR I H (4 [ A b5 b BR A 27 PR A SR AR A5 IRH R FE (R R SR A PG ) ) (45 . DD20190519 ) HI iR g v
2 B IX b B R AL 2 2 ) (5. DD20160321)

fEE N E]%( 1989— ), 5 Wi+, TREVH , A S HER AL~ F5Y . E—mail ; zhoumo407@126.com



5540 % 55 4 1)

i) B A T T KRR B AR AR e P ) 5 SRR S G e R 605

BT AR R, 25 R | e A i
W™ B A HFFEUESE, B W 2 b Fe il (Y T 2
WAz —  ARAE Y Rl = R T Y
3 Se FrE A EAT TRIEY T Se HrE B LHE
B, FERE A 72% B M X AR AS R RR A G i
Z R AR A X 3 AN R b
TERIF KSR & A 7= S JF & B 1) R A 3,
Ay 1 BR Ak 27 8 A SR B R AR N ) TR
)0 E R, X G A A O TR L 2
F A ] 3 T s SRR A3 42 1Y Se SR A 5
SAFRAE, 2 3% Se HEANT 0.4~3.0 mg/kg Z
B i, )5 S A L 2019 4F o [E b TR A R
R AT J5T IR A B AR AR v R AR Al A b R E S b
Y (RAT) (DD 2019—10) Y X 55§ + Hi 3 77 %
FE . FTEH UL, 24 e Se AR Rk B B bR
B{H,Cd .Hg . As . Pb Fll Cr JLE &8 74 ( LR ES
Jo A It 1 T e KUR A5 P b o) (3R AT ) ((GB
15618—2018) )@ | {E i i 4V ¥ &5 Al L 451 K T
70% B, AT R E TG

KRR EREENREEY, 5 S HEAMR,
LTYE A BRI R 3R R A SEA LAY, H A AR
PNl iy o " (EW R A) (GB/T
22499—2008) Y HAE , W IFE A P Se S AL T 0.04~
0.30 mg/kg Z[A] . FH T R D3I R A 5] 3 XS
o M SR TS S5 R0 - M8 B ALV S5 S A A I 25
R —pr i —E R BR T, EA & KB, 1
SR T AR, K PR A A58 B A 4 1 b A
— 5 LUAT %) B A A A B, o A 7 M A 2 R R
R — 2 A E P

ARSCARATE MM IX TP 1 2 5 7 + b i b ER
ez TAE, XN i 38 K R A S R G il
R0 A R AR B R R R AT T RS, P02 R
T T3 R N T kR A KR ol ) A A S AR
ST R NI TID A a N = T O A o
A

1 BT IXAHEDL

BN T AL T VL V948 e pg 3, AR B R, S VLS
AMARK AN RZRT, T3 A-HEEX 14
AE AN BHTT 2 DNUIREIX B T A A
Fdbdi 24°29'~27°09" R4 113°54' ~116°38" ik
EBESE S R 300 ~ 500 m, M4 T B R 2 i@ i

) S AT B 2R S, AR R TE19.1~
20.8 CZ 0], F 4K M 1318.9 mm, HFHFE
RIDL Y | FeBg g ol 32, - 3E2m) = B0 KRS
L, WX WA, K RKRE, KRR
SPRE L mEE T X, KN 2L TR 4,
BB E A R AR A B R HIEN T, B
M0 X FLE & BLE 72 24 105 Ffr, JH v B4 i o 4 [
W Wt e T KA R E R
R

2 FORAD

2.1 HmRE

2016—2018 4F-7E §5 M b X 3= B4 i X SR AE K
Fei B HAR R RS 954 4L (I 1), RA GPS EA
KR, B KFERFLFE R 3~5 D FHARSA
WA FREA Rl R 0~20 em BHE)Z 5
I 3~5 N FREARIRG M — A EFEA, R
SERRAR B b o5 I8 5 B G N 2R e Xk, 4 R
e FH 10 B Je e W i 5 BR AR & 0 R ff Sk s,
TE 3 A 4005 KT o 3k 09 3R R o i A AE T
FIR CAmLeh . rHrEn, F 2 200 g 1Y LA
FE 40°C UL HE T IF 0 B8 s 4 A ( <0.074 mm) #E4T
fe2553T . FERAKAT 4l v e K R b 52, 258 F
KV, B TE 60°CLL T T2 E e, RFIEEA
AINTE ) 7K R RF S B B 20 R G B K (<0.25 mm) |
BT A 8RR A% N, DL AR OE— 4 0 fk 2
AT,
2.2 HRHSWKRINSREEE

ATIEFE T AT FE i 350 71 A e vl 6] b 5 O A Ry
TR A B AR BREC 2 H AR DX I 3R 1 2% 8 A B
(1:250000)) (DZ/T 0258—2014) Y R AT,
SyMTIE Ty ik B R L 1, AR AR K
FEOKF SR T A5 A3 BT I8 D7 v K - L B 2R 20 T i
IR RE G0 B HE B B K- 3 7 (A A ek A2
PR AT 7 1 R AR 35K ) (DD 2005—03) 7
1) o e 25K SR FH i s o 40 SO A P A1 B O L
UE AT TR B 14 FORS %% B, o0 3R ME A B RS 9% B
K—RIRMED A8 IR 100%

A SCHE B A ArcGIS 10.2 (ERSI 2\ A, 56
) B AF 2 ), B0 45 R R ] Excel 2019 ( Microsoft
A EED) B SPSS 22 (IBM A Al 35 H)) B
HATGE T



606 M S B IR

GEOLOGICAL BULLETIN OF CHINA

2021 4

0

HOM T
®

N

A

20  40km

L] wmz
] azx
R
O] axz
| R
S
[ ESE
] &a%
R

ERER S S

[ 1
Fig. 1

3 AR
3.1 KEHELEXNRETITED Se FERHE

Xof s PN T 32 B KRR A A DX KRR A S T 0 AR
F I Se FRMEATHI (R 2) o B XOKFHF
S Se S E N 0.056 mg/kg, TALECH 0.044
mg/kg, AT 0.001~2.198 mg/kg Z[A], XF K
AR Se &N 0.273 mg/kg, THALECH
0.247 mg/kg, FEANT 0.088~2.500 mg/kg Z[H],
TR R AR AL Se JTCE M EERIE, R E
B it (R BT AR VR UL 22 B A TP ] Se
TCEAESFOW AR Ko X 3 Se & 5558
SRR = (<0.125 mg/kg) HETEMGAS /£ (0.125~
0.175 mg/kg) JEAMI(0.175~0.4 mg/kg) E i (0.4~3.0

mg/kg) 4 NEEH, BT IXOKFEMR 2 £ DA 32,

F1 EENSTFERKGHR
Table 1 Analysis method and detection limit

A TR Pk KRR | SE TR s KR
Se AFS 0.01 KFEFSZ Se  AES  0.01
% pH ISE 0.1% %
e ow x TNTCREN, Se TER NN me/ke; AFS R T

T ISE NS T PR L

IFFEIXRAE 5L A1 ]

Sampling location of the study area

Hi EE 75.05% , & Al 4 5 EE 9.33% , R AE AR AN K £
B 13.19% , T R A - S o A A B 2.52%
HIN SRR 954 FFKAEHA 513 IR H 1 & il
IKFEFRUE(0.04 mg/kg) , i B ERE S B 53.77%
(B A KR NS AR 2 3 P AT 89 7 L4 Se &
TR TR N AR ME 0.4 mg/kg(FK3)

MGETHEE R AT LU S KRR S Se 1Y

F2 BMTKBHLMMEREL
Se & EHF1E(n=954 1)
Table 2 Se contents of rice seed and corresponding

that of root soil in Ganzhou City

o IKRERFEL Se Fr it HRFR L4 Se Fr i
MR _ _
/(mg-kg") /(mg - kg")

T 0.056 0.273
LREDA 0.044 0.247
FME 0.001 0.088
SN 2.198 2.500

T T O 22 0.084 0.154

5 KL 1.514 0.563
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Sy SR AP AL e T e RS A B v (0.04 ~
0.30 mg/kg) (HMR R P TCiL 2 Se P F EiL
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P L D2 T o R g D AR L B X, R4 22 7
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TRRARKFRIZ LI, Se FITEN 0.467 mg/kg,
HA AR T, 13 Se P& 1R 0.323 mg/kg, H:
RHZ R T LI Se T EIMLT 0.30 mg/kg, KAF
ke Se -4 5 i i s BMRAK YO 8 R A%
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gi b M M X R AEAT S MR 2R e P Se 132 Ml
B SRR

*3 AEMREREETTIBEMMEKEFE Se 28

Table 3 Se contents of soil and rice seed developed under

different geological backgrounds
mg/kg

IKAERF 52 HRZ L
S m/ME ORI P RAME R

MR R

FER 179 0.054  0.002  0.450 0.240 0.099  0.715
REZ 47  0.037 0.008 0.119 0.228 0.099  0.440
—E&R 53 0.111  0.034 0509 0.467 0.125 2.500
fFRFR 197 0.070  0.020 0.234  0.323  0.117 0.856
WHEFR 32 0.066 0.014 018 0264 0.153  0.597
FERA 100 0.041  0.003 0.159 0.254 0.120  0.460
WHZ 102 0.040  0.001 0174  0.241  0.110  0.550

KA 201 0.034  0.0001 0.116 0.246 0.088  0.554

iR F
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Fig. 2 Comparison of selenium enrichment rate of rice seeds

cultivated in different geological background

3.3 TEEWRREXNE

TFF 5 DX G | 5 A AT AS 2 R R ) 3 rh ) 4l
R — B 0w KA, UL 0.4 mg/kg h
M) 43 A 3 AEAE — 7 P T AR (& 3)
F 9 XA e = R AR A A A2 | i R i £ 9 ok
FERF 52 00 B A5 3843 311 R 29.17% 41.60% .53.49% Fll
79.78% (% 4) , UL A B E 4 Se F LI N W7
T oKFET Se i BN, EAR R ERS, A
T2 e I XCE A ISR, L 0.01 mg/kg
SO BAR R 1 Se HRAT 0.2~0.4 mg/kg Z
(] AR 7K AR P S 1Y B 2, P AT 4 AT KR R
R R £ Se i LI, MMRAE L P Se
T 0.26 mg/kg I 7K FE & AR R 64.49% , 24 4R
Z -+ Se HEIAF] 0.3 mg/kg KL B B
T 70% o T SR A R b B R A AR AR E R

R4 6 I 5 ok FE = A EL 5

Table 4 Selenium-rich ratio of rice in different soil grades

AL Se Bt REAKL BRKAS w0

Vi d
7.
(mg/kg) M AN %
Se FrH <0.125 7 =2 24 7 29.17
0.125 < Se Fri HAERR
. 52 41.60
<0.175 N
0.175 < Se i <0.4 A 716 383 53.49

0.4 < Se H#r<3.0 & i 89 71 79.78
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Fig. 3 Coordinate Se content analysis of rice seeds in Ganzhou City
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Fig. 4 Correlation of Se content in rhizosphere soil and Se enrichment rate in rice seeds
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(1) WFFE XK RERE SR Se (1934 5 &4 0.056
mg/ kg, XF N AR R - Se (9 F ¥ & & 0.273
me/kg, 4R LU AR Ol 32 N AELE B B 4,
Horbah 3 [ & il K PR E 0.04 mg/kg 7K A 4L
b SR 53.77%

(2) KFEFFSERIAR 2R -3 Se 55 52 ML 095 53¢
N, SRR E T ME KRS B R R

(3) W15 R T 7K R oA DX A+ S b o
TRRIEHN 0.3 mg/keg, BB /KFE B WIHEH 72.16%
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