$39% HE12 4 Mo G R Vol.39, No.12
2020 4F 12 A GEOLOGICAL BULLETIN OF CHINA Dec., 2020

Mg FMm i afimniEzs XKEREL
Se FEMEMHIERZES E =R

XF 1 AT AU R )

LIU Xiujin"*’, YANG Ke"*’, CHENG Hangxin">’, TANG Shiqi"**, GUO Fei"*’, LIU Fei"*’

1.F B3 R A 5 B b 3k o B AL S By B AT PT T A BRI 065000

2.0 B A F MR R BB R F R E L B E "4 BRI 065000,

3.0 B3RS B MR E AL F A E M AR P, " RS 065000

1. Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, Hebei, China;

2.Key Laboratory of Geochemical Cycling of Carbon and Mercury in the Earth’ s Critical Zone, Chinese Academy of Geological Sciences, Langfang
065000, Hebei, China;

3.Research Center of Geochemical Survey and Assessment on Land Quality, China Geological Survey, Langfang 065000, Hebei, China

WEAWNEFNTHRREEFRRESARAFRR ,FRET Se ERLFERAL-REBHFEREZPLTHIELTHI
HRR,F % Se LA EHHEL, LHEMSFFTHERTEANN, FREREN LR R E KR EFKRBHFE Se 5FH
A 0.03~1.97 mg/kg.0.27~2.38 mg/kg A= 0.02~0.16 mg/kg, LIEMMAF LA (73% ) Fe i & (25% ) A £, H 2 BB
& 0.69% , BRER 2 B MR LA RAGHFE Se & F A H 0.02~0.12 mg/kg.0.21~1.33 mg/kg A 0.02~0.12 mg/kg, P BAL T R
ER LI P HEILESEA RS ST & A Zik 97% A (1.58% ) B FRER L3, AL H 28T HE R
B4\ Se & EEIKAN XAF LEM R Fe Se &FAA — L HAER , AAR K L5 hFe pH AR LI3E Se & F A £ WA &
M R B A AV A L5 xR e 5 AR AR R BT R L3 E AR A M o AR e 22 R B pH A K F 5
HIEIRAR AT AR A H 3 A LR Se A F A F AL A YA AR pH AABAR Y 54K, & LT PR R £ Se &%
BAL A A AOHAR, B B RAGHT F Se A B R F, G AL T RA R RO LIE 4 Se ABHEAFIANRE, BEAS LER
TR BB M R A H S

KB L Se A, A MA M, Mg R %2, LEBR

HE 43S .P588.275;515 XEARER A XEHS1671-2552(2020)12-1919-13

Liu X J, Yang K, Cheng H X, Tang S Q, Guo F, Liu F. Control factors of selenium content and bioavailability of rice root soil
in shale and carbonate rock areas, Luzhou City, Sichuan Province. Geological Bulletin of China,2020,39(12):1919-1931

Abstract: The control factors of selenium content and migration rule in the parent rock—root soil—rice system in sedimentary rock areas
( carbonate rock and shale) were studied to enrich the theory of selenium migration and transformation and further support the scientific
utilization of selenium-—rich land.The Se values of shale, corresponding soil and rice seed are 0.03~1.97 mg/kg, 0.27~2.38 mg/kg and
0.02~0.16 mg/kg, respectively, and carbonate rock, soil and rice seed show Se content of 0.02~0.12 mg/kg, 0.21~1.33 mg/kg and
0.02~0.12 mg/kg.The proportion of organic binding Se and residual Se in soil is up to 98% .The Se bioavailability of soil in shale area

is 0.69% , which is lower than that in carbonate rock area (1.58%).The mineral and chemical compositions as well as content and
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modes of occurrence of Se in parent rocks play an important role in controlling physicochemical properties and Se content in soils. The

content and bioavailability of Se in soil are predominantly controlled by soil pH and colloids. The strong adsorption of Se by organic

matter and clay minerals is the main factor responsible for high content but low bioavailability of Se in soils. The decrease of pH results in

the increase of Se adsorption by soil colloids and thus high Se content in soil. However, Se bioavailability shows a decrease trend with pH

decreases.In summary, the soils in shale and carbonate rock areas show high content but low bioavailability of Se and consequently, low

Se content in rice seed. Therefore, the total Se content in soils could not be regarded as the criterion for the exploration of Se—rich soil,

and the soil properties and Se bioavailability should also be cautiously considered.

Key words: Se content in soil; bioavailability; shale; carbonate rocks; soil properties
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Fig. 1 Sketch mapshowing geographical location (a) and geotectonic location (b) of the study area,

and distribution of strata and samples (c)
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Table 1 The content of oxides,organic carbon and selenium

in shale and carbonate rock

-
peps
N SiO, Al,O; TFe,O; MgO CaO Na, O K,O Corg  Se
s
66.02  11.65 3.13 221 6.58 0.29 3.07 4.18 1.36
72.37 13.02 3.88 1.53 0.58 0.39 3.68 2.91 1.97
62.52  15.35 4.14 1.75 491 1.43 3.61 0.35 0.90
s
55.06 15.82 5.31 3.19 9.80 0.56 3.80 0.95 0.27
69.68 13.24 9.95 0.97 0.32 0.13 3.56 0.18 0.09
68.11 12.82 3.31 0.82 0.99 2.27 4.45 0.09 0.03
8.13  2.94 0.91 0.58 49.29 0.08 0.59 0.10 0.03
BRR 7.62 255 0.93  0.53 49.47 0.09 0.50 0.04 0.02
:H\"F'* - - -
i 4.27  0.50 0.39  0.72 53.31 0.07 0.07 0.22 0.12

11.71  3.70 1.02  7.56 39.09 0.10 1.01 0.42 0.05

TE AR PR S A% |, Se & AN mg/kg
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Fig. 2 Box plots of pH,organic carbon content,clay content and cation exchange capacity in soils

derived from shale and carbonate rock derived
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Table 2 The statistical summary of oxides in soils derived 018
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Fig. 4 Distribution of selenium in rice root soil derived from shale and carbonate rock
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Fig. 5 Correlation diagrams of Se content and soil pH, organic carbon content, clay particle proportion,

cation exchange capacity, Al,O, and TFe, O, content in rice root soil
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Fig. 6 Correlation diagram of soil organic matter content and organic matter—bound Se content (a)

and correlation diagram of soil pH and exchangeable Se content (b)
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Fig. 7 Correlation diagrams of Se bioavailability and soil pH, organic carbon content, clay particle proportion,

Al, O, content, TFe, O, content and cation exchange capacity in rice root soil
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