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Extractants and Optimum Extracting Conditions of Soil Available Selenium in Calcareous Soil

WU Xiong—ping, BAO Jun—dan, YI Tian, XUE Rui-ling, LIANG Dong-li

(College of Resources and Environment, Northwest A & F University, Yangling 712100, China)

Abstract : The batch lab experiments were carried out to select optimum extractants and the corresponding extraction conditions for available
selenium in calcareous soil. The pot trial was done by adding different amounts and types of selenium(selenate and selenite ) to calcareous
soil, and the correlation of extracted available selenium content in soils and total selenium content in plants were studied to further verify the se—
lection. The results indicated that the extractable selenium amounts which extracted by six extractants(NaHCO,, KH,PO,, K,SO,, EDTA, AB-
DTPA and DTPA+TEA+CaCl,) were all increased with the ratio of soil to solution decreased from 1/5 to 1/20, and they also increased with the
shaking time elongated from 30 min to 120 min. The optimum ratio of soil to solution and shaking time were 1/15 and 90 min for NaHCO; and
KH,PO,; 1/15 and 60 min for K,SO, and AB-DTPA; 1/20 and 30 min for EDTA and DTPA+TEA+CaCl,, respectively. There was a significant
correlation between available selenium contents in soil extracted by the six extractants under selected optimum extraction conditions and sele—
nium absorption of plant. Selenium amounts that extracted by DTPA+TEA +CaCl, and K,SO, were minimum, which were only 14% to 48%
amount of selenium were extracted by KH,PO,, AB-DTPA and EDTA. Among six tested extractants, DTPA+ TEA+CaCl, and K,SO, were not
suitable for available selenium extracting of calcareous soil, on the contrary, KH,PO,, EDTA and AB-DTPA were all good for available seleni—
um extraction. NaHCOj; could be used as extractant for available selenium only if selenium amount was above 5 mg-kg™ in calcareous soil.
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Table 1 Basic chemical and physical properties of studied soil

Tkt pH/HO ﬁg*{f?/ ﬁfl Cfgcl/ /jg% Cd(f;)@%/

BEFEIE L 775 16.33 23.34 39.5 54.99
THRIMNEL 825 8.08 26.53 42.56 114.05
Bkt 7.68 13.20 34.74 29.66 37.03
pedvisdn+ 7.37 6.79 12.15 23.40 81.37
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K:804;@0.05 mol - L EDTA-2Na, D) R fai kA EDTA ;
31 mol+ L™ NH;HCO;-0.005 mol - L™ DTPA(pH7.6), LA
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Figure 1 The extracted content of selenium in different ratios of soil to solution
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Table 2 The correlation coefficients between extracts

Se of soil and Se content of cabbage

AN Se FEZAS NaHCO; KH,PO, K,SO, EDTA AB-DTPA DTPA

Na;SeO; 09217 0.962" 0.953™ 0.965" 0.958"  0.744"
NaSeO,  0.930" 0.894™ 0.927" 0931 0929 0.855"

—& K50,

7 : NaSe0;: n=28 ; Na,SeO,: n=24;* Frn P<0.01, B 2% ikl 3
KFo FIE,

Note: Na,SeOs:n=28 ; Na,;SeO,: n=24 ;" means reaches at 99% signifi—
cance. The same bellow.
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Figure 2 The extracted content of selenium in different shaking time
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Table 3 The extracted content of Se in potted soil
with different extractants
SN Se SN Se/ HRIEHNIZR Se fit/mg kg
B mg-kg' - NaHCO; KH.PO, K,SO, EDTA AB-DTPA DTPA

Na,SeO; 0 0.208 0.181 0.196 0.367 0.320  0.453
2.5 0.746 1.084 0.616 1.133 1.083  0.521
5.0 1.415 2090 1.190 2.044 2.060 0.523
10.0 2.853 4585 2297 4418 4679 0.768
20.0 6.171 8254 3.969 7.468  8.931 1.043
40.0 14.313 20.471 10.034 18.389 21.918  2.762
60.0  25.480 29.867 14.269 27.466 29.391  3.722
B
Se AL 0.9737 0.996 0.978" 0.992" 0.985" 0.796™
LESS
NasSeO, 0 0.208 0.181 0.196 0.367 0.320 0.453
1.0 0.758 1.084 0.760 0.763  0.946  0.618
2.5 0.792 0800 0.976 0955 1.119  0.585
5.0 1492 1.194 1.711 2.055 2052 0.634
10.0 2425 3.144 3.601 4461 4278 1.745
20.0 5429 8.008 7.903 10.447 10.192 1911
B
Se A 0.990" 0.978" 0.993" 0.987" 0.9917 0.842"
eSS

ML, 6 iR 4R 5 e UM -5 PR 2 il
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A1 A - B A5 A FR R, 1 DTPA 2 KoSO, AN TE
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T R A AT ) R, T Y A e T
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A NaHCOs 1] FH A0 KM 384 25l i $2

3 HREitig
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55 150 SRR A S AR OC , E M 3 P R AT A
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ifi KH,PO, AB-DTPA .EDTA Fl NaHCO; A~ {¥ #2H [1y
A AR g, HLY 5 S bl 7 o S A i 2 A G
PEIU AR A, A VR, BT A M A AL
T EE IR BT, (E A IR A fe IR 3 A5 A
0 A AR . R4 A R LB EDTA 4 1720
Ah, HAY 3R 115, SR A Ia) 22 4 K,
EDTA >4 30 min; AB-DTPA >} 60 min; |fij NaHCO, F
KH,PO, 1%} 90 min.

4 FhiZ %) KH,PO, AB-DTPA EDTA F1 NaHCO;
REPIFEASAHF . 5 NHHCO; 25419 DTPA(AB-
DTPA) L K NaHCO; i BB, — 3 Bk nT $EH0K
RS AT NA REVE ff /Do () JES AR BRI, 3242570 i
HCO:7EdR it Rt rh 640 A COY L 5 - 38 I Ak ViR
BEIE T CREI R MBS ) Se0F (SeOF, Bt EAT 142
Ul R ARAR =Y, EDTA RES G, 58, B4
TARRALS AR, 0] L e 645 i o B4t
RS R SeOF \SeOF, e FR A AR AR /&7 o
K,S0, 1 KH,PO, [RI2#PEh$2 G5, Jf-FI H SOT AT POT
X} SeO% \SeOF (WA HAE A, 12 & - M B AR AT 1K %5
PEAf, {5 POTHY3SH J1 e SO a0 KHLPO, $2EI 1) A
L KoSO, ML, IEAh , KHLPO, SRR, HiBR
TR P n AS RIS, I8 AT R o S RS S
B TCE TR S AT LA, R KHLPO, $ Bl 2t AR
s FHANMET A B 3 A AR B A A
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