ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




W B3 $535% Ao

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4 9 H 15 H

H K
KA =AM GG T EE IO LI <o eovveeeeeeeeneeeneeeeees X E, AW, BB, KED, T, R, T4 (3239)
1980 ~ 2012 AFTLIR A IR TTT 8 F AYHE2S S0AT BRI P ATT - eeeeeeeeeeeee X P, AR, X, B F IR (3247)
FLHLRR T AR A FGER [A]AR AR ooeeeeeeemeemseeeseseeeene XK E R, E AR, R R B &, E T E(3256)
L“@iﬁil& PM, s FFAHLIRATIC S ARFIE SR - oveeveeeee KEAE, AT, RER, € R 8%, F8, B ER, RIFH(3263)
AN AT R OC A EC JPRLARIIAT <oooveeereeeereeeeeeeees O E AW, T, B S E A (3271)
%%Tkéﬁliﬂ%x S e = B i DR b o (R Z R A, B, KR, Tﬂﬂ?&,%iﬁﬁ&,%%%,ﬂ}%(3280)
FRER T AR ) PM“ﬁFﬁﬂﬂééﬂﬁ --------------------- HHE LT AT RN IHE EG%E L E(387)
HPRTTALRIR X R VOCs ZLRAFAERTTE -ooeeee W, MER, SR, REM, AFE, B, ERE, TKM(3293)
WS VOCs EOREALAAL I B FIZEIMHT woveeesevmssnnesnnsein MR B, I F R, T A (3302)
VR HERG R QORI B OB AR A SR BITE +ovvveeseess e o 3R, B , 3 b EEER, 3 (3309)
ST A A AR 8 A BLRBIB R oo oo PR, TAGE, §E#, R E £ P (3315)
T DX UK S FR i SRR B A i e PRoR AL, REEE, RBCH IRAL, BN, &4 B 4 (3325)
AL B M G, 1 T e 25 Ibﬂéﬁﬁ&#ﬁ P <ooemreessemssesseeces KE B, DR, BIER  FIE(3336)
L AR e e S AL T ol o o A F B R, 3 (3346)
AU BT BRI 77/ Bl 1 S R R BE AR AT HT  vvvvvvrereeeeeeeeeemmmmmmniie e ?;@ﬁe,%‘;;ﬁ’gj%%’%j%ﬁ%(33sz)
TR R TR P R 2 QUK K-G0 oo AR, F M0, T%, D F %, FHE(3358)
e o A R, E A, B U (3365)
TR Y T ST ) X I T T BT AB I A BIFGE v vvevereeeeeeeeeree e
.................................................................. KUK KR L IR, R E TSN, EER(3373)
B R R AR [ S R BB B oo B, R HE, Z W N AR (3381)
TR R IR RIS B S BRIPPIRI I - vvveveeeseeeeenecennoe M, E 74, BIE, KA, 24K, H KD, EH(3389)
FHR B GHR BR T BT AT AR A MR (DOM) 61 e A2 L LA RS IT - #&{Ijﬂﬁj .............................................
........................................................................... Bk, L, Ebeh, BER, TEF, AN, FHIH(3397)
TS T LR 5 = WO I HTE A K |+ SRR AT LR (DOM) TR -rovvvoneooss e
.................................................................. ?ﬂ%ﬁg /I$§,)5$/A,Iﬂé§fﬁ W/D’%ﬁgﬁ\ EEE ,f%%ﬂ‘(3408)
CuO-Ag-AgBr/MA T WHERCHI05 5 K SLHRAR 2GR ITIIE osreeeoenovvononsns TH AT, éﬂ%é H & (3417)
KH*Aﬁii‘ff/‘%&{%%ﬂﬁ%%ﬂkﬁ%ﬁﬁa VERE 7 LI LB FIZETIFGT vvvverrerremmmmnrermmmn ettt
.................................................................................... é;}\ﬁﬁ 7;@_\7% ﬂJé*iX aﬂ,ﬁg’:,}_% F’ﬂF?]’;]?lﬁ(3422)
Lﬁﬂfﬁ%‘ i%ﬂfA[;&ﬁg};z 4- :%7[&%&%( ............................................................ }%Qj_%, ig 133‘ Fﬁ ’J /@\’%%@(3430)
L4 - HENEIE RS MSL) St TR AR S K TSI RRE L oeevvoesseserssossernn
.................................................................................... KA, %Eﬁ, B, kE, T B k&S J ?i(ﬁfi(3436)
AR R BRI AE 15 KA B AR i B S A I ERTIEGT v oveveememmems é)ﬁgﬁ@ r“*JE Egtrfjjuﬂ , BB (3443)
AT o R A B BN SN S UL A LB wevvvreermmmmmmreeremmminneeenii e Zv}zﬁg gﬁj{% HF HE ﬁﬂ,&f (3449)
S B HLA A T YR A TG YR RGBT ALAIFST < eeeeeemmmmmmmmmmmsre e e e e e e e X EE R, IERE A8, T (3455)
CHUK - TR E AL T2 A B & R AT TS TR K FEARIITET - oeeerrrerreeerrmmmmreeeeenmi et
........................................................................... Uﬁ% E}" %ﬂ? ?q:ﬂc éﬂi}% EE}L? EA]JI(3461)
X ABR-MBR & & T 2B 18 157K AR ML DR A oo R, 13 T?/‘T"F K4 ot 7 B (3466 )
(157K5L}E)_‘%7kéﬂjlﬂg$g £ T TP PR PRI T?%i" R KEL, ZEE, 55(3473)
BT TR HEBE BT IRIIFSY v evrrererrer e E&EH, x4, 4, JI_;}E% B E x| % (3480)
PN VR I 3o PV A C U PR () FETE R PR HIT - evevrmmmreeemmmmmm oo xR KE BT, N3 (3487)
TR R Y [ ST 45 TR T P JE T S AT v vvevmeee e e e oo e e e ERAE ENT, KL, N, B AW (3492)
S-SR BT 5 A R M YE AR T B BUIR] - eeeeeeeremmmmmmmmmmi e e e 131;7&/4; ﬁﬂﬁ%ﬁﬂﬁ E/J WX EFE (3498)
A s A R 2 I I AR B R IR T 0T« vveveeeemmmmmme e e e EX X ?*@7]‘5}%*%’1”%" (3504)
0 1 DX T 3 TR TR /K IR BRI IG R oo B A Ko, BB R, K E , £ W M(3513)
Fontibacter sp. SgZ-2 PRAEJEI B/ Fe( ) iR JEAFE KB FAZIBHLEIGE  coeveeeereeeeeenees LE R, EE, B IRAE(3522)
FLF UNMIX B e Bz V40 X ETE A SR IRAAT cooeeererreere e Y B ET, H%(3530)
LTI PR ES RESE E T ZS [N ARTIFGT <oevvvvvvrreerrmmmmrseeemmm e e A, BB AN, BR¥R(3537)
AR i (KH, PO, ) fEFIST Cu, Zn FELLHERAYTEREIEAL oo 3,2 RR,ER, B3, KH(3546)
BSOS KRR 1 = 20 S A SR oo AR, EASE, ERK, e, KM, T/, K7 & (3553)
B - ST 2554 B SRR R oo evvoeeneeneenoe XA BRSSO IR A B R (3564)
LA AHEERS LALLM I - oveeeeoeescnseecne BT EHE FRTCHTR,EEX(3572)
I TR L Bl A T 5 R AR I S R U S AR oo
.................................................................................... EALTE I, B, 2, R, ¥ ET(3580)
4 HE AR AL DR [ K TR B UL 8P CAAIRAI <oeevveemeesemeseenes HEE, A, B HE(3587)
WY& XTBE%L%‘#FT**Ej:N NO. NO, CO, 1 CH, HERC I TEM o vverenenenenee
..................................................................... 3 W B e TR AELE, #% 4, Klaus Butterbach-Bahl ( 3595 )
5T HOREALHEA BB PM, (FETIITY -+ovveermeeseememmeemsccnne BALEW,ERH, KA L, WA, R (3605)
VE VR BT R RGNS Cd TERLAT I ERIELII] e eeeeeeereemmmmmntt ettt et
................................................ XIBE, E4bE, IAHR, BRT, 2 MR, TR MR, R E2(3612)
SRS P AT B CO, HEMUGIZS BRI oovoveeeeeoesneseenes G2 BRBRIR VB XK 2, IRk, 7041 (3619)
IR Tl K TS YRR AL IIIE - vveeeeeeeeseeesseeeos Bk, M, AL FRE BER AEE, KEF(3632)

CRBRAVAERI I (3279)  (FBERFEVIETT R 35(3545) 7 E.(3364,3486,3552,3563 )



535 T 9 B2 55 Bt 2% Vols. 35 ’%)'1491
2014 4E9 H ENVIRONMENTAL SCIENCE °p- »

e ot = 358 o il T2 765 28 K B i S IR g 1) 2 i

XIGBAR' 2 Bt AR g AR R AT

(1. ARl REE IR S BT 24 B i e BT A0 2800 4300705 2. FAUIE RN AL TR E R 430070)

TEE . AW DAL S H 8 RS QA 571) il ga ARt 8 ik 1 309 4 55 R i 55 1, 20 BT 7 B I X &1 U5 it Al 4% 12
T - ST AT 2SR (0 25 AR AL R SE A, B A AR s B I e SR R A ) VR P L. 25 SRR, 5 mg-kg AT 150 mg-kg ' AR
KPR A R — 2 AR RV, (R P R VA TR B S 25 /K T 5 i T LA S 25 AL ol 3 s S50 R AR (O 5 £, e s A i
535K 64. 0% F1 39. 1% 5 Jtih ] LAk R AK 13 pH {H, e & AT REAIR 0. 65 AN FLA, b 25 38 - A DL & &, f s ol B4
1.76 g-kg ™" ; MR AT LA 3 R A /K I A5 A0 A0 2k B SR A 25 6 200G 75 2 Wb 3 1 I AL 6 2S00 15 o, T X A8 0 A R 2 s A4
PRSI 2 AR AT DL 3 R A SO 0 I S A v DU A Y i, X PR A A SRR 5 i AR R
EBRARAE T, X S AR B AT R S 5 H SR R AN 2 A R 25 S S R DI AR G TERR A, 7S Al Ak B 1 T 3 I
S b SRR A AT 7 12 A DU AL B Y 7. 3 A5 3. 2 A BRI A 2 mmol - L1 B, JHCA7E 75 s A0 B 0 4 4G Ak 38 A 32. 6% AN
8.7% . BRI, it P SR AT AL OB E Y AR K Y TR ] LS b I 1338 pHL EURIAR 2 A BT 3% S AR (S /I 20 A 1 3 v i 2k
i SR 2 B 2SR AL B 25 0 Bl AL I 300 G 1] 700 785 040 % A Sk AU ek 3 Xl 06 1) IR A8, X5 B s 06 o, DX A G 35
EFR B m Rk T M4 | s R ORI i X X & e R R A EEE .

SR IR ( Brassica napus L. ) 5 Ty B 24, M A

FESES. X53 XEKFRIZA. A XE4HS . 0250-3301(2014)09-3564-08 DOIL: 10. 13227/j. hjkx. 2014. 09. 044

Effects of Sulfur on Transformation of Selenium in Soil and Uptake of Selenium
in Rape
LIU Xin-wei'?, DUAN Bi-hui'?, XIA Quan-jie'”, JIAO Wei'?, GUO Zai-hua'?, HU Cheng-xiao'?,

ZHAO Zhu-qing'’
(1. Microelement Research Center, College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China;

2. Hubei Provincial Engineering Laboratory for New-Type Fertilizer, Wuhan 430070, China)

Abstract: The high-quality, high-yield rape ( Brassica napus L. cv. Xiangnongyou 571) was chosen as the experimental material to
undergo seedling stage soil cultivation and solution cultivation. This study was aimed to investigate the effects of sulfur (S) on the
fraction and species of amend selenium (Se) in soil by applying S fertilizer, and to reveal the mechanism through which S controls the
Se uptake of rape. The results showed that applications of both Se at 5 mg-kg ™" and S at 150 mg-kg™" could provide some boost to
rape growth, however such boost was unremarkable; S application could significantly reduce Se content in shoots and roots by as much
as 64. 0% and 39. 1% , respectively; S application could significantly decrease the pH value and increase the organic matter content by
as much as 0. 65 units and 1. 76 g-kg ™", respectively; S application could significantly decrease soluble Se and Fe/Mn oxide-bound
Se, and significantly increase organic matter-bound Se, however, there was no remarkable effect on exchangeable and residual Se. S
could significantly decrease the content of Se(IV) in the soluble Se and significantly increase the content of Se(IV) in the
exchangeable Se, with remarkable decrease in Se( VI) content in both fractions, and no remarkable effect on Se( I ). S had a
profound effect on the uptake of Se by rape seedlings when Se(IV) and Se( VI) were applied. The Se contents in shoot and root of the
Se( VI) -treated rape were 7.3 and 3.2 times respectively as high as that of the Se( IV)-treated rape, while with a S rate of 2
mmol-L ™", their Se contents were lower than 32.6% and 8.7% of that of the Se(IV)-treated rape. In conclusion, in addition to
improving crop growth, appropriate amount of S fertilizer could also reduce soil pH and increase organic content, causing available Se
in soil to be Fe/Mn oxide-bound and organic matter-bound, and retarding its transformation to Se( VI), thus reducing Se uptake by
rape. This has significant value for regulation of Se content in crops from Se-rich regions, ensuring food quality and safety, benefiting
the long-term use of soil Se resources and regional economic development.

Key words:rape ( Brassica napus L. ) ; selenium; sulfur; selenium fraction; selenium species
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Table 1  Physical and chemical properties of the test soil
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Table 2 Biomass of rape with different concentrations

of S and Se additions to the soil

it il it A M AT R
/mg-kg ! /mg-kg ! /gepot ™! /g-pot ™!
0 16.82 +0.83a  4.82+0.37a
0 150 17.44 £0.54a  5.36 +0.32a
300 16.54 £0.77a  4.74 +0.39a
0 16.96 +0.38a  4.94 +0.2la
5 150 17.66 +0.54a  5.50 +0.23a
300 16.80 +0.74a  4.94 +0.27a
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Fig. 1 Effects of different S and Se additions to soil on the

Se concentrations in shoot and root of rape
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Table 3 Se concentrations in different fractions of soil at increasing rates of S application to soil

bR AFEA S F iR/ pg kg ™! A
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Table 4  Se concentrations of different species in Soluble Se and Exchangeable Se fraction of soil at increasing rates of S application to soil

7k(??j§m/ug kg~ !

AR/ g - kg ™!

IR Set+ Seb+ Se?™ Set+ Seb+ Se?~
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