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Characteristics and Influencing Factors of Selenium (Se) in Red Soils Derived from Typical

Parent Materials in Southern China
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Abstract: In order to understand Se characteristics and their influence physicochemical properties of red soils derived from
different parent materials in southern China, soil samples were collected from the typical red soils of Guangxi, the contents of
total Se, available Se and different Se forms were determined, and their influence factors were explored through the AMOS
path analysis model and soil culture experiment. The results showed that soil total Se content was higher than 0.4 mg/kg,
which was the highest in red soil derived from granite, while available Se content was the highest and with the largest variation
in red soil derived from sand shale. Se was mainly in forms of Se bound to organic matter and residual Se, and the contents of
different Se forms from high to low were as follows: residual Se > Se bound to organic matter>Se bound to iron and
manganese oxides >exchangeable Se >soluble Se. The results of AMOS path analysis showed soil total phosphorus, organic
matter and pH contributed more to the distribution of Se forms. The influences of total nitrogen in red soil derived from
quaternary red clays and available nitrogen in red soil derived from sand shale were also noteworthy. Soil culture experiment
conducted with the physicochemical factors of greater contribution showed that, after the addition of exogenous
physicochemical factors, the maximum soil available Se content appeared at a certain time and concentration conditions, and

the optimal factors obtained were different for red soils derived from different parent materials. In conclusion, the differences
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in physiochemical properties lead to the great differences in the characteristics of Se forms in red soils derived from different

parent materials, and the addition of different physiochemical factors result in the redistribution of Se forms due to the changes

in soil environment.

Key words: Red soil in southern China; Different parent soil; Soil selenium; Available selenium; Selenium form
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Table 1 Basic physiochemical properties of red soils derived from different parent materials in Guangxi

S5iE syl FERiZ  pH OM(g/kg) TN(g/kg) TP(g/kg)  TK(g/kg) AN(mg/kg) AP(mg/kg) AK(mg/kg)
wgaagit 23 5.05 18.65 0.71 0.34 7.05 80.36 9.06 60.35

W ITE 22 4.59 18.82 1.43 0.56 16.78 101.38 11.62 133.53

iaAsES 15 4.62 23.64 0.92 0.37 8.31 100.45 24.63 153.80

R R AR T 5 KT,
3AEE . K150 mL ) H, BT 2 mm
BB 11 150 g. AR NI 2 WS
R AR ST . 2 B TR R LA K i R ok
IRFFK Y 40% e A7 (R 25 T f R H R) 5 K i
ffy 50%), FEAMRA A, FHE O REERD,

WEZA/NMUH RS, T 25 CHERRMAD
Rige, HELERGIR 90 d. BEFRWIM, @ FRE L,
DL B KR Ab 0 R 28 & AR O K 4 . T AR B
J5 15, 30, 60 1 90 d HUF:, AEKHECLFE 10 g.
FHEE T 45 CRE N T, BB 60 H i 5 i
e H .
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Table 2 Types and amounts of exogenous factors
b3 NIIEA RN (mg/kg)
K- 1 K- 2 K- 3 K- 4 K- 5
X IR (CK) - 0 0 0 0 0
P BEER — &40 25 50 75 100 150
Ca TRIR Y 25 50 75 100 150
H R 50 100 150 200 300

MEmMB 5 A%
T HEAH R E S 08 (R fb o) 1Y
1771 : OM I i >R FH E AR TR AR 45 ik (TR 5
TN I R R LI E Ak s AN B9k H
B 0% s AP BT E R FH 0.5 mol/L NaHCO; (pH 8.5)
PEEL, BHE L a7 s AK AU 22 SR Y2 9 2 mol/L HNO;
R M E T

R S SO I AR YR NY/T1104—
2006, FAFHLE 3 : 2 19 HNOs-HCIO, IR R T 170 °C
ISR FH E RSO EAGHE A T IR A 5 b A R 1
Z W NY/T3420—2019"% ) FH 0.1 mol/L FUBEIR &
BRYRCR R, FATRLE 7 ¢ 1 A9 HNO;-H,0, IR R HE T
RO T s - BRI A e S B AU TG 4
ULy R e wz L R T o R S T 727 S aE /8
B PR A IIRIEDS S FIRA . I E R
M kAR Frootigkie, (a8 hdtatd
K AFS-930 SUH L F2O0GET . A I S04
My i 280 V, RIS EEE 8 mm, ATHLI 80
mA, BRI E 554 400 A1 800 mL/min.
ILES ARG R R 0.1 pg/L, {X AR ERFR M 0.4 pg/L,

1.2

TAELMETEEY 0 ~ 80 pg/Lo
1.3 HESESSH

AR5 5tk SPSS16.0 Fil AMOS
26.0 Fff.

2 HERE4SWH

2.1 BALERAEERTIEWEFAE

F5E XA [)BE: - 39 R  B4 1y - 2R U 2ner
O+ HER 0.791 mg/kg, RPUUAFER 1.297 mg/kg,
AR 1.475 mg/kg, BOEHIE A 1.173 mg/kg(F
3), BET 0.4 mg/kg(DZ/T 0295—2016 { i Fi e i
BRALZE DN T ) U2 AT 4 b BR AL 2 S 9k 43
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Table 3 Total and available Se contents in red soils derived from different parent materials

S35yl Al (mg/kg) A R (ng/kg) R 7 (%)
GRS gl s gl ai ke
ENLaaght 0.791b 1.770 ~ 0.210 594 a 123.0 ~23.0 7.510 a
W IH 1.297 a 2.170 ~ 0.420 702 a 265.0 ~ 3.5 5.412a
ALy 1.475 a 1.912 ~ 0.567 61.8a 82.0 ~13.3 4192 a
T3 1.173 2.170 ~ 0.210 64.7 265.0 ~3.5 5517

T R FEEIRE /NG T BEA R R AN [ B B S 0] 22 53 1225 (P<0.05).

2.2 BAOERAESR T IEWE ST
TR AN B AR GR HFRM, N [RBER 41
T2 2 B LABR I S A AL 780 5, ARIEZS 5
Fo i BRI R B . RS (RES-Se) > HHLA
fifi(OM-Se) > Hbh F AW 455 M (FMO-Se) >3t
BH(EX-Se) > AV (SOL-Se), (HAFIEASTE

A BE T IR A HAR & AT — e p 25 S I 2R AT
B BRI TUARE T - 8 OM-Se (AR, =
TG AR T g8 R R R T - SR A5 8] 25 5 AT fig
SR AN [ B 5 b o o8 A1 B B A A [) s s 1 B Aok
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Table 4 Proportions and variations of Se forms in red soils derived from different parent materials

Bj e A SOL-Se EX-Se FMO-Se OM-Se RES-Se
il A5 il AR R i kb AR R g4 AR g4 7
e aEt 023 068~0.00 759 11.61~5.83 1605 28.11~3.94 2508 46.10~892  51.05 68.65~24.07
WA 021 039~0.05 676 18.49~232 1537 34.11~292 29.52 54.66~10.50 48.14 72.13 ~19.09
A=y 0.09 0.12~0.06 522  651~3.62 1522 20.70~9.12 23.12 28.76~14.48 5635 71.62 ~44.05
K3 0.19 0.68~0.00 6.69 1849~232 1552 34.11~292 27.19 54.66~8.92 5042 72.13~19.09
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W IV S A LA & BT AMOS % R pH 7E55 DU 20 21 (6 2 R i - SR A8 o il ke
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—EMES . EENLa AR - MmE 1A) 50, AN pH X 149 EX-Se 47 .3 T2, 360 74 i
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035 0.64 0.53 0.59
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Fig. 1 Effects of physicochemical properties on contents of various Se forms in soils derived from different parent materials
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Fig. 2 Effects of different phosphorus contents on available Se contents in red soils derived from different parent materials
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Fig. 3 Effects of different calcium contents on available Se contents in red soils derived from different parent materials
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Fig. 4 Effects of different fulvic acid contents on available Se contents in red soils derived from different parent materials
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