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Ab BE2F B (LA o Ak Ut M A B Bt ) Bl D AF & B
FRBEALA R T AR B, AR T 584 5
B ARTE BRI A AR AT B A B,
HLAh 7 T UM N R AR G S R IR A A IR 2R T
A SRR SR BN T BT & XU £ 3 AT
B IX 4 s (3 25 B 50.187 mg/kg, - HEHR A A
it 50.311 mg/kg) #E A 2R &4 F A K RSt
Sl o~ 10.392 mg/kg, T R RLVER & R A
84.900 mg/kg , WK FEAE F AR E il = 4R A - 48 1A=
K, wE i R e AR A R s Y g, e
24 T A GV A I & R

A0 1) AR B S — SRR BRI AR S AR O R
HRE MY, B3RS A E S JEE
B3 57 8 U E M RS . H AT, A O -4
FHE I ZR MBI, 38 8 5 1 A IR A A ) X6 7K e vh 4
SRR PR AL, DL MG 25 70) F B R
PR R4 B R G R ) ST R SR 4 e 1
S DX T D) RE SR P 1 7 5 4 RN R 5
HIEBARZ W, I, ASHF 5T I B ) i 8 X T
(143 )L R o = 398 v 7 3k 1) 1 Rk R S T 27 — o Wk
T 8 ) T T R, 3 L D PR L TR ) 3 AT A 6
1556 F A0, doe 242 B EL A I A 4 ) i 11
TG UR , AR JF 2 )RR 08 5 I 22006 il 41 4
HLIAFF 5% AR 70 A FF & S A 3k Bt
1 MRE5ER=E
E3nerpy
D BESAEY) . 055K 5% (Cardamine violifo-
lia) 7 AL H v H Rt M A B e B AL | 2, 4
R B B 1.470 mg/kg, BRSO 1.944
mg/kg ; 41 17 Ho T 550 Bl 5 B oA 2.404 mg/kg, BV

1.1

4 0.996 mg/kg.

2)HE - FE . I EL B ) 1A Pec, T 2020 4F 5
A 12 HEREE T Rt i 5 % £ 00 fa PR8I, +
BRI | A R 3 Ry 2,218 ,0.092 mg/ kg, 14
SVEE | A R 43 R 1.620,0.665 mg/kg , Pec Xif
o7 AE P L R0 R Rl R 43l Dk 3.107.,0.925
mg/kg. FF HHEARRIAR | ZoRA5 1 H4E MF T
202047 A 9 HR&E T B T R PEIn G5 4b , 1328
Bl | - 345 R 43 591 49 10.28 .0.26 mg/kg , 4 55
IR 6.02.1.98 mg/kg.

3R EZAF . 51 EE R4 DNA 421
A TR R YR T B A TR R A
RN ], oAt A 2320500 35 Sy 1] 7 43 A 2l 5 A= 435
P, 0 F WAL EIF R E SR M A R A E L 1026 nik
b T A Ay ) I TV 5 Ll AR A R L XL
TR RS HBE AR W T L AR ol BT R AL A A R
NS
1.2 HEEFIE

FREC Pec £4F 2 g , R0 F B &£ 19 100 mL ¥ 1A
B LR SRS 28 °C L 150 r/min 4§ 3% 15 37 3~5 d.
B SeO,” F Cd™ " IR Bl e b 75 JE Uk 14 8 L 3%
1o WRHC1.0 mL (A5 B 22 51 3~5 R Bk ) 15 32 W 44 18
e 10 VR B 1 AR UK A TRIRE I 5 35 A5 R B 5
BRI AR TR AR . R B S B VA TE
T NP 2T 85 3% 5 b Uk A oy B 7R (LB n] DA
101,10%.107°.10) , K557 3~5 d, R HR 97 25 WL 2 14 7%
B2 P MO B TR 22 2 25, i Hh I A AS [R) 1) D
FHgis RO, PRECRBETE ks oy B alifb
I, 2 W B H AR KN JE SR — 3 H o4
BTG YL E B S T i 20k i B 3R A
PR

R1 2Se0 M CI"HMBEEREIERERERERE

Table 1 Settings of liquid inorganic salt medium concentrations containing SeO.” and Cd**(in Se/Cd)

Se0,2 cd
WEC i/ mg/L) #5100 mL 53341 0.1 g¢/mL SeO,> W/(mg/L) A 100 mLEFFEHEF 0.1 g/mlL Cd® M /pl
Times  Concentration AR /pl 0.1 g/mL SeO,* additions Concentration in 0.1 g/mL Cd*"additions per 100 mL
in terms of Se per 100 mL of medium terms of Cd of medium
1 0.5 1.2 5 8
2 1.0 2.4 10 16
3 1.5 3.6 15 24
4 2.0 4.8 20 32

1.3 HESTENFERE
M FH TR L DA 4 DNA $2 300 & U W1 45, g

7% 3 d B 22 AR P BB AR L DNA, SR B 1TSS
A FES ITST(5'-TCCGTAGGTGAACCT-
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GCGG-3" ) Fl ITS4 (5'-TCCTCCGCTTATT-
GATATGC-3"), # BH HL & PCR RN A R AT
1 PCR YR 2R e s LR B A BR 2 w1
¥, I 4 R B 4 A2 NCBI, 238 B JR) 50 55 v A
TESHIE BT, FH MEGAT7.0 w484 pk A
RGEREW
1.4 ERITEEILE

D)K. ¥ 10 g MF T4£43%E T 250 mL = £ 4k
T, #2126 "CR KB 1 h, KIE 3, 45 o

2)HLR ., WAL 27 A B AR ) R LR TR R
PR 2 R TGRS AETC R E A5 E T, H AR 2N 5 mm
(AT LA AE T35 AL 1 5% 0% 181 7 JR) 1L AR A RE R PR 38 53 4T
R RN R K R T d i 2035 32, 500 mL
AR AR R W 150 mL /R, DR RN R R 34/

FURE I (SRR )=

AR AT SO (SRR ) — o B A S (R )

W B THE R AR AT, T 25 °C L 120 o/ min k%
B#3d,

3) AR OB AR K FR B A5 . 50 mL A SO
IR SIS E B DHEIE D, & H .

DR 2) RIS IS He B 206 A HE Rl
i, B 10 mL R (3 A7 0 i R 22 88 2~3 /) TR K ) 332
Pl 298 3) HEFE LT, F 28 °C . 150 r/min N K55 3~
5d, WHE 3WHELE , AL AT, 2575 3
FNE 5 KAL) 45 BORE 30 mLL, B0 B BB 5 mL
HEATIH AL, F D 28 S B D0 e 7K s A Al 5,
A b WG i e AR RS, ICP-MS &
KSR, FITRKESE TIURARSEN—
BBy, PRt S AR A B IR A b AT E IR R
IR AT /B it 5 B A RSl /i

)< 100%

X M - S 2T B B )

1.5 #FiXE

VEFHES 12 em B4R 15 em B RE BRHE 2 K E
HER LA MF L8 4, B4 %€ 1.5 kg 1501 81
(R 2) . B 3AER 24 F . [+
BTN, BT S oA 2 B 0 R]E AR K
A K B PR AR )R KR K B 6090, i A
KT, K e AR W X R R R IE B T (10M) L 10,
10% cfu/mL (¥R BERRRE | B0 B2 4% R 5 mL/ 419 7R
T — vk P R # F AR P T Wi 10 mL/ 4
CIR) e B2 ), WS i B A R IR 8 4R O ) iR
1 (CK1), HA R KRR X B 2(CK2) o B4
AR 5 RIORFE AR T FERCR A K R e i
IR KAy Al K A — B RETE ] RE K Y

60% , HAF 2 Ji sE 4 R A0, (A Z Ak e 38 4
HFER . fEREATEA: K 30 d W55 2 YO 14 , it 78 7
AR FE 5 B AT A R, B 63 d 5 AR R B IR
RREATE, I 43 B b3 43 At R &8 43, B A KoK
PR T 25 B K p e T, R OR FEAR A
PR, WK S M F R4 At R340 4 105 C R AR
30 min, #R J5 7E 70 “CTF 4k 2 15 5w & - 0 5 7 0K 5%
At T b L A R0 TR R A A
o TN NEA AT RER G LIEREA
29100 g, 28 H AR KT ARSI 43 il it FL 4% 0.85.0.25
F1°0.15 mm Je i J5 , T L4 pH L BVl SR AT
KT AR I A

®2 FRAEIRITSAE

Table 2 Experimental design cfu/mL
AbFE Treatments D5 D6 D7 D8 D9 D10 D11 D12
10" & #& 10" bacterial solution — N - _ _ J _ B
10"H K 10" bacterial solution — — N — - _ J _
10%& ¥k 10° bacterial solution — — — J _ _ o J
— — — — N NG N NG
WEKFHE Cardamine violifolia
CK1 CK2

TE =" FORA AT AT A B, /7 s i 7 AR AR B, B 1.5 kg 39 563 5 mL IEME 10 mIL X% ¢ J¥ i . Note: — means no treat-
ment , ~/ means corresponding treatment is done, which means 1.5 kg of soil, irrigated with 5 mL and sprayed with 10 mL of corresponding

concentration of bacterial solution.

T pHE - MR AR B 201 TAR BEAY - A
(2.0420.000 5) g F 50 mL .08, inA 20 mL 2
B K (CEK B 1:10) 38955 30 min, B
30 min, M€ A pH.

PR FEA P i A ERSEAE 70 C R LT 248
Jo b, FRICT e, AELAR LT 5 2 B GB5009.93—
2017C B & A E bR HE B R R I e )i AT . A
PR BRI E 2 BEFRHE GB5009.15—2014¢ £ i 2 4 [
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FARME T AR D R AT . R 2 BT Y
SN 7 g HEAT . BRI 2 RSOk (17 )T
- e B 2 I NY /T 3420—2019¢ 364 5%
i 1 7 - A ) R A DR A O ) E T . I
RN E 2 M HT 804—2016( - HE S Ay e AT %
(RN A = 20 = e 1. £ T 13 4 - Pl A & 45 1 11
RSPICE ) AT o
1.6 ZIEAE

% H Microsoft Excel 2010 %% 1 &b 3 % 38 ,

A HEPRET SR B B W% C: AT W AOEE (X 200) ;D : BRI FITE 22 0% (X 400) . A: Fungal plate culture; B:Fun-
gal colony; C: Microscope magnifies fungal spores 200 times; D: Microscope magnifies fungal spores and hyphae 400 times.

Bl HEEERESNAETFHZLERRA

GraphPad Prism 8 # - #i /F 81 3% , 1] SPSS17.0 ¥
AT 25 5 BT o

2 ZERE5HH

21 HAERESHEH

ABESEIN Pec ARPR + 38 rh 73 B ARAS 1Rk ECR, JOF
G5 N Pec-z3, I T Im 265 . A6 5 T da InH 4L [
PREEFRIE b VR SR B A AR, AT ]
L Z M et (E 1),

Fig. 1 Morphology of the fungus colony, spore and hyphae

22 ERSTEYFEETE

B TH T Bk Pec-z3 48 tDNA-ITS %2 B %, 76
NCBI H1 #:47 BLAST X 23 Br , 35 B Rl PR 55 s 1
JP3 5 Pec-z3# R G KB (K 2) , K BLH Pk Pec-
23 575955k )1 B (Fusarium redolens) X94169.1 B 1E
] — 4332, FE B ) B R 989 5 59 4, T8 Bk Pec-23
IE S EAE 525 95 88 T (F. redolens) —3(. NI,
Pec-z3 B RE RIS T B 108 (F. edolens)
23 EREMNTEENLKEER

FES R B FR h EA FL L S5 AR (181 3) R
R4 3 R, T T Bk Pec-23 X 4 3875 fiff % 1k %]
18.08% , MAGHH A 41.19%0 s FERGFE20 5 KA, TG 1l =%
IKF]60.89% , MERF N 27.31% . 55 5 RIGHGHR B %

= 5 3R TE AR N T 42.81 A 49 45 S5 IE AR AH
S5 3 RN ER A 3 5 T56 5 K IR 265 3 Kk 2]
TR RS 3 RANER 5 RAINFREFR #2000 .
24 BFHAWLER

1) Pec-23 WAk X 44k 4 pHAE Y RE W . 25 4%
IR HAT 63 dJ5 , R R AL HLAY +FE5E 14 pH
B, HE 47T 0L 40 HE4] D6 . D7, D8 5 D5(CK1)pH A
ZRWE /0 IR 0.13.0.27,0.35 4 B, 1
BRI AN ] ¥ B 114 0 TR BT VA [ 5 e IS T - 458
pH{E . CK2(D9) pH f & % ik + D5(CK1) , B& ik
0.22 4~ FLA , 156 BH o R A3 0K 5 A W] LA B IG 4= 48 pH
i, 4bFEZH D10.D11.D12 5 DOFAAE B EME 2% % H
BT D9, Hrp D12 8 X T D5 A1 D9, pH 43 1l [
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99 Gibberella moniliformisstrain FJAT-3752 (JQ277274.1)
96 |:Gibberella moniliformisstrain 124 (JN664959.1)

63 b Gibberella moniliformisstrain MRC6191 3 idiomorph flank and MAT-2 HMG domain (AF236765.1)

63 Fusarium redolensisolate 117 14C (KC989062.1)

63 Fusarium redofensstrain QK-1 (MW911468.1)

63 Fusarium redolensisolate 7318 (KP264660.1 )

Fusarium redolensisolate E2R(36) (MK752424.1)

Fusarium redolensisolate 1sidE1C6 (MK752427.1)

Fusarium Sp. MAB-2010b strain CID 261 (HQ829131.1)

Fusarium redolensisolate C1 84 (0Q706965.1)

63

p Fusarium redolensstrain - AT03-7 (MT560205.1 )

Fusarium redolensisolate F4 31 (0Q706968.1)

Fusarium redolens (X94169.1)

3
— .
2 T TSARISHE AR EE R R E

Fig. 2 Neighbour-joining phylogenetic tree of fungus based on ITS gene sequences
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Fig. 3 Effect of the additional fungus on Se release and SEUR 5 VR0 10° efu/mL Y BRRAR BE(D12) |, BEK

Cd immobilization in a soil simulation experiment FREKEERT (D), EPE S5 DI(CK2) T i F
1% 0.47 F10.25 A A7, b W R A B oK 2 -5 108 PE 22 5. 3R W] Pec-z3 W AR X IR K SF A K TA R
cfu/mlL B BB R, 48 pH BRARFE R e K AR
15.01 4.0p
A 14 B g5 C
= 125F s 1ol |
'ED gu = ab i é i I :
;10.0— ” i = 10F ¢ be 2 25 b b
& 15} b b < 9 = 20}
S g o By sf
= 24t ﬁ 1.0F
£ a5t ES 2l 0.5F
0.0 D9 DI0O DIl DI2 0 D9 D10 D11 DI2 0.0 D9 DI0O D11 D12
AbF Treatment AR Treatment AbB Treatment

E5 AELETERAFHE®RS A REKBIMEHEC
Fig. 5 Plant height(A),root length(B) and biomass(C) of Cardamine violifolia seedlings under different treatment
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Fig. 6 Comparison of phenotypes between different treatments and control in potted Cardamine violifolia plants

2 000 4% ) FIHE A 75 A% , Wi i MLk o bl A 52 e 7 K S 119
2RI

3) Pec-2z3 TR bk 4T - HEA RN A 5805 1 52 )
hE 7A A LIE 4 D6 . D7.D8 5 D5(CK1)
Bl , 3 A RN 7 i S A M T e B, kb3 D10,
D11.D125 D(CK2) # k., 4= 3e4 %5l & st [R1FE hy
B, 4B DY D10.D11.D12 5403 D5
(CK1) .D6.D7 D8 b4, & Az bR A wE, 4b
D95 D5 2R AR EHE T D5, 5 DS, 16
RN 4.82% o D12 H iy A e RO . 3 s 1AL B
D5, 5 D5 A H, 16 i 5% A 24.84 %, D12 15 HoAth 4b B

1.5¢ A

Soil available cadmium

TR (me/ke)

0.0

D5 D6 D7 D8 D9 DI10 DIl D12
AbH Treatment

2R E R T HA P, 5 DM L, TE R H
19.05%. HE 7B AILUE i, 43 D6 . D7 . D8 5 X it
D5 A0 B, A R0 O 5 3 R AR e, b 3
D10.D11.D12 5XF R DO AR Lt , 4 A 8500 % it [F A
LB EAR A, A FE D7.DS B E AR T D5, 5
D5 A, #4743 5k 7.35%.10.65% . 4B DY,
D10.D11.D12 543 D5.D6.D7 . DS A%, 4R %
300 Sk 16.92% . 18.85% . 16.42% . 15.78 %, Ab #f
D12 @ Z WAL T D9, 5 DML, M4aR R 9.42% , 5
DS AR, M5RAH 24.74 %

4

< cd cd d

Soil available selenium
[\

T3 RAN/ (me/ke)

D5 D6 D7 D8 D9 D10 D11 DI2
AbF Treatment

7 AELETHEEREA/MB)
Fig.7 Soil available cadmium(A)/selenium(B) under different treatments

4) Pec-23 T HRXT I K S Hiy - F1 b 358 43 S
SRS . I SA AT LAE HY R [RI M BE Y Pec-23
DA PR A B S, D12 8 K 55 1l b3 43 A Al S 1 i
3.715 mg/kg, .35 5 T DI(CK2) , i i & H. DI =
th 25.64 %0 ; 5 DO AH L , BEKSEHb T 8 43-flG G 5 1 2
) b TFE S B T B8 DO, Hob D12 i, FE D9
(CK2) i 36.82% , thIE 8B H] LIE i, ANk 11
FUIR AR S, BROKSE M L A A A R B AR T X
D9, Hrh D12 W % M Ik T DO, 4 & & & [ DI Ik
32.72 %6 s ANTRIVR FE 1 B R AR BRI , 55 06 B DO AH H,
KSEHb T B F e i N R, B AR TR R
D9, Hrh D12 F A%, EXT R DI 11.63% 6

5) Pec-z3 WBR XS 14K 55 & 46 F A% i 0l iR g
FIRZI o P2 3T, A BUH S, K SEXT Se Y &
A ZBOIE TG T (1.00) , %7 Cd S & 250
T 1, LG Se i 75 , BEAKFEXT Cd HA TAFAYE
EREST o RIRIHR B () R AL B , WK SEXT Se B
B8 B Ab PR YK T X IR AL DO, oKX Cd &
AR Z R4S hh HR 2 35 /N BE 4, DA T 5 I 7
-39 G EL AT TS AR xR LA R L A
10% cfu/mlL B B X - 48 A4 3 A6 410 4% RE 7 5% o K .
T = 398 r it in S TR VR B 1) LB IS, BRORFE T Se 1Y #5
18 ZBIY/NT 1 BT A B4, Yl Se e R T
AR AERROR SEARES, T80 R [ e 38 A B0 TR s Bk T
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Fig. 8 Total selenium/cadmium in above and below ground of Cardamine violifolia under different treatments

Se M T & 73 ) 1 b #8735 RL BE ) 5 K SRR Cd
5% is R BT 1T IR T84, ] Cd oo R
T AR TR TR, WS AN ] e B 7 LR 4
il Cd JCF AT #5532 1 385 M5 e ), He
Wi i K 6 % Cd 1 4635 BE J1 58 T Se , BEWITE R AR 5
U= o S S e/ =5 | L O A
BT EANEE T
®3 AREAETHRFEEMEIEMW RAVEE
Table 3 Se/Cd enrichment and transport capacity

of Cardamine violifolia under different treatments

FEES s 250
s Enrichment coefficient Transport coefficient
Treatments

Se Cd Se Cd

D9 0.21 18.13 0.95 3.82

D10 0.23 17.84 0.85 3.52

D11 0.25 14.05 0.81 2.98

D12 0.29 11.25 0.87 291
A \A
3 W it

ASBIF 5 DA SEL it PH A A DX B 3 7 3 LB AR s 1
Hh G H 1R BE A% TN 52— B R B2 1 L, 280 TR
WL RN A W) 7 5 08 A FL T R 25 05 i VT 0 (Fu
sartum redolens) . Booth! ™' F gk ZHT A Ky 25 55 bk
JIWE (F. redolens ) &% J] % J& 3¢ i 2 (section ele-
gans) H 1B BB TE LR, Zhang 252
i o B B 2 bk A PURETE PR N A B A F
oxysporum var. redolens, J& T 55 75 ik 7] T J& E 1A -
Mo 2 W], 2505 ik T T 1Y) 22 Fh O A ARl 7 1 2k 1L
AT OB T 2 AR R B A B 2 5 o
GTE AT T WA R EIFESE T Dzf2 iy 24>

PUTE TP 4y, F b Bl ) B R 2 25 05 ik 0 BRI I
Wiz — . Son 212 % MR 7] R ELA IR R 7
PE |, FE ARSI R R P 359 57t XA BT 1 0 B0 B T
P, R LA SRR 55 J5E B0 R R L B ) TR 22 R A A TR
BF 8 AT LAAT S M EOm T A e AR . XA
9% P T B LT FINUO066 1] LLEE 25 4= Wi e 3%
JR N #55 T PR SRR G B Ak SR SR TE RO, SR
HEZHAH L AT 2055 34.5%

AR5 38 3 A A A AR AR I R B, SF U5 ik )
P ELA TR ARRE J7 o N 10° ofu/mL B I AR
PROK S, 38 b A O 5 Pl 4R 24.84 %0, KA in
10%cfu/mL FLEA , 3 oA 280 & ekl $2 555 15.64.%0 .
HURPRIRROKSE , 18 v 5 000G T 45 17 4.82 %4, TG i %
BIK F = & 36 ) Ab B Y IS 6l R 24.84%0; U
10° cfu/mL B B IR REKSE , B A SR & B
AI AR 24.74 % , RGN 108 efu/mL AL , 3 A
R S A A 10.65%0 . HAMEROKSE, 3P A
R AT AR 16.92 %6, AR R BT — 38 2[R AL 3 Y
A2 24.74 %6, Ud W 38 vb A R0 /4 1 % i BE 2
TR 145 ) S 32 oK FE B 52 M, ELES N 10° cfu/mL
1 BB Je 39 b RO B R R, A AU T
I, BIE B S R AR R R B b i o 2R b BRORTE
B A R 6T - 1 TG /4 A S ) [ B RO S X
- A RO 5 A A5 R RIS T R 5 ) 1 BH AR
il A A g e, R X 9 T G 1 B %) R e T
EATE .

L S A ELA TR AR e ) LA SO AR R A
BB A (U B AR I AE G 7R HE ) TG /R B 1Y
AR AR B, KB T TG /B R VT AN AR/ A
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PR /R B AR R 2 — o ARBFF R, AN TR MR
Pec-z3 4b B J5 W8 OK 38 b I 36 43 B0l 2 2 B
3.19%~25.64% , Hu F H 4 & ﬁ@ﬁiﬁziﬁu 14.58 %~
36.82%0 ., BRKTE Hb b 4 A A 9.82% ~
32. 7zA,iﬂzTiﬁﬁéﬁA§W& 2.36%~11.63%.
FE AN [ vl o5 ) L R 0 oK S b R T S
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TR TR SE b - F0 b T 3843 Bl %nﬁé?ﬁﬂﬂ?

T, Al B3 R i i 25.64 %6, A & R
186 32.72% , Hb T &R 40 Al 25 e 14 36.82/“u Hh &
IR 11.63%,

R s R BRI R | R
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SRALFI MR E RN KA K. R R BN 2 R4
AR /IN T L T 22 e M B 4 s 15 e A W18 52 B 2%
Ho WETERBL, BRI — R B T E SRS
Yl R 7R FUE A 2 AR IR = , oK SERT R E
A HUE R AR RE T DT R T B R AR EORSEARE,
FAOCR B R E EAEVERF M . AT P KRS H

BB X T B B R B O 122,573 mg/kg (>
100 mg/kg) , BT M T 3843 %o 1 4 ) FR R it A v

o 32.117 mg/kg, 15 I RE A SF AT 7E 1) M 18
A
FUA, 2 A7 40 A0 L3 Cd (Cr Pb. Zn,

Cu Ni.MnAs Hg 45 # 5: J& AT Ul Ui 18 52 1Y
BIF 52725 (ELBT B 3 50 L T A ) B B 5 A

J RERS P2 A A il £ R LA 22 U0 K Se FE(RA F
JLER Cd & BARSCHINETE . AT £ 2 AT 1T/
*%E’Jﬁﬁﬁw WAL T BB S B B, S B i
AT 55— 20 B T A B I . AN WIS AT
ﬁﬁ%ﬂ R 5 B ML, RIS T 25 05 o )
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Screening and identification of a fungus Fusarium
redolens and its effect of selenium uptake and cadmium
reduction on Cardamine violifolia

CHEN E',DU Xingyuan',ZHANG Chaoyang', MA Shilong',
HUANG Ziyi*, CHEN Yongbo', YANG Baohong®

1. Enshi Autonomous Prefecture Academy of Agricultural Sciences , Enshi 445000, China;
2.College of Life Sciences and Engineering ,South China University of Technology,
Guangzhou 511400, China;;
3.The Second Geological Brigade of Hubei Provincial Geological Bureau , Enshi 445000, China

Abstract One functional fungus strain was isolated and screened from plant rhizosphere soil with high
background value of 50.187 mg/kg selenium (Se) and 50.311 mg/kg cadmium (Cd) using selective cul-
ture medium to solve the problem of co-accumulation of selenium and cadmium in crops. The fungus strain
obtained was identified as Fusarium redolens. The changes in available selenium and cadmium in soil, as
well as the content of Se and Cd in edible parts of plants were determined with soil simulation experiments
and pot experiments. Evaluate The effects of fungus on selenium uptake and cadmium reduction based on
the enrichment of selenium/cadmium and the transport coefficients. The results of soil simulation experi-
ments showed that the rate of active selenium was positively correlated with culture time after the fungus
was inoculated , while the rate of cadmium immobilization was opposite. The rate of active selenium reached
its peak on the 5th day, at 60.9%.The rate of cadmium immobilization was highest at 41.2% on the third
day and lowest at 27.3% on the fifth day. The results of the pot experiments showed that adding 10° cfu/
ml of fungi significantly reduced the soil pH by 0.35 units compared to the control. There was no adverse
effect on the growth of the seedlings of Cardamine violifolia , with an average plant height, root length, and
biomass of 7.4 cm, 9.6 cm, and 2.9 g, respectively, all higher than that of the control. The content of avail-
able selenium in the soil significantly increased , with the highest rate of active selenium reaching 24.8% ,
while the content of available cadmium significantly decreased , with the rate of cadmium immobilization of
24.7% . The content of total selenium in the above ground and underground parts of Cardamine violifolia in-
creased by 25.6% and 36.8% , respectively , while the content of total cadmium in the above ground and un-
derground parts of Cardamine violifolia decreased by 32.7% and 11.6% , respectively.It is indicated that
fungi have the ability to activate selenium and immobilize cadmium in natural soil with high background val-
ue of selenium and cadmium, and the best effect is achieved when adding a concentration of 10°cfu/mlL.,
which helps to enrich selenium and reduce cadmium in Cardamine violifolia.

Keywords selenium (Se) ; selenium-cadmium concomitant ; Cardamine violifolia ; fungus ; bioavail-
ability of selenium and cadmium in soil
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