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Influence of Uranium in Pteris vittata 1.. Inoculated by Arbuscular Mycorrhizal

Fungus
ZHENG Wen-jun' , WANG Ming-yuan'*"

(1. Department of Horticulture, Huaqiao University, Xiamen 361021, China; 2. Engineering Research Center for Biomass Resource
Utilization and Modification of Sichuan Province, Mianyang 621000, China)

Abstract: A pot experiment was carried out to explore the annual changes by bioremediation inoculated with 30 g Glomus versiforme in
Pteris vittata L. The results showed that mycorrhizal colonization was the lowest in September 2013 (57. 14% ) , and was the highest in
March 2014 (75.20% ), following the tendency firstly increasing and then decreasing. The dry biomass was markedly high in Gv than
that in CK, especially in roots. The total U was significantly higher in Gv than that in CK, and was fixed predominantly into roots. The
media in Gv showed less U than that in CK. It was absorbed the most to iron and manganese oxidable U and sulfide U, and each U
species declined accompanying the time prolongation. In addition, bioconcentration factors were higher in Gv compared to those of CK,
and both treatments were above 1. Positive relationship was found between mycorrhizal colonization and bioconcentration factors.
Therefore, U uptake was enhanced inoculated by Gv, and the symbiont in arbuscular mycorrhizal fungus and Pteris vittata L. had a
potential to remediate U polluted soil.

Key words : arbuscular mycorrhizal fungus; Preris vittata L. ; uranium; absorption; contamination
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1.1 HEp K

PERAR Y R MR WA B ( Preris vittata L. ) 40T, WK
FIEITERMETA A, X AM T B A R ER
PEFF ( Glomus versiforme ,Gv ) W4 3K T A6 5T T AR MR} 22
B AELA S 55 R IR AT 5 JUr e ) DA TR AR L PR T
FEURPE(BGC) ", PR K2zl 1 | i A
FEHARFRLL 20 1 R G, e | W8 A W SE T2 T PR
AN B A BRA A FE A EEYE R pH =5. 3,
HHLFT0.725 g-kg ™' BRAHA 0. 715 g-kg™' . AKX
W5 0.266 g-kg ™', HELHF 0.507 g-kg .
1.2 LIk
1.2.1 53t

B 25em x 20 em A% A BRI E AL, 197 e A1t
IR 2.0 ke, SLIRALFEAL S 2 4. OEFD Gv 4

(Gv) , B3R Gv B 30 g; @AKHEFIY (CK),
BRI 30 g BRL 15 7. WG4l %
W, B — R4, R U0, (NO,), -6H,0 IR (U
&N 100 mg-kg ™', pH N 5.0 ~5.5) ¥yA)mEHG A
B, TR RIS P R 35 AR RS L R, 30 d
JEEATER 1 USRS R 3 A AR 1wk, BRIk b
MLEL 3 %0, SRFERTE]) 43530 4 2013 459 A 1 H |, 2013
F12 H1H, 201443 A1 H 201446 A1 H,
DIFEEROH 120 34,6 7).

1.2.2 FRAIREE

FERCRAERT, B Ab PR BREALEL 3 7, IR ih B 4
e K H ] (L o — e BB o WA DA ) AR R V% T
R FE AR PR 3 T TR A fE— e, JE I H AR KT
Abbott 25l 77 VR £ .

I PR BRAR A S e B SRR SR SRS
FHE B TR PsE B | 25 mhar P IcdE. IO &
IR BT PIAL 1 em KA EL , WK ARAR B 5 A2 i b ik
A FAA B (50% LBE90 mL, IKEEHR 5 mL, 45 /K
AR S mL) HEE 24 b W0 E B ARAR YL . BT ff AR
WAREAR | 25| M RESFOK PR 3 K, T, #E 80°CHt
FErPHL AR O ST, B RS A TR
#H.

1.2.3  HEan e

FIEPAEIES U RH Tessier %:211 RS
I, ICP-AES Wiz, WRIARAR | 25 i )5 H
ICP-AES M & U & 5.

1.3 HdEabr

SEEGKE 2 ] SPSS 18. 0 HF kAT 22 5 W 1E

R L RS =5 s s o v

2 HRE5S

2.1 FEFR Gy XIS mA B A AR AR K A S

1 BRI RIS B AR Y48 2013 4E 9 A
BAK N 57.14% ,2014 4E 3 H &N 75.20% , 246
IR N RERAE AR LR, [ —BH, EE R Gy
ZH BRI AR T T CK 4. LR M), 2013 4F
9 H . 12 HK2014 43 A, 6 A Gv AR s
Iy9IR 16,9, 8.7, 22.1 F137.0 g, #XHI CK 205351
R T 13.4% . 26.1% . 35.6% Fl 14. 6% . UK K
FE, Gy A bE (Hb 1353 5 4 R 353 T L) 43 5]
$92.07,1.85, 1.13 #10.73, B B/NT CK 4 (2. 13,
2.36, 1.17 F10.45 g) , ULHAHERN Gy AR T WiA 51
AR B AR R A SRR S A B
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Table 1  Effects of AM fungi on Preris vittata L. growth
- TH/
i3 FAEH B3 /% =
R E I
9 0 14.9e 17. 8¢ 14. 0b
12 . . .
CK 0 6.9f 9.5e 6.8d
3 0 16.3de 14. 1d 4.9e
6 0 32.3b 5.8g 8.6¢
9 57.14d 16.9d 18.1b 16. 8a
G 12 72.73b 8.71 9.2f 6.9d
v
3 75.20a 22. 1c 21.5a 3.5¢
6 61. 76¢ 37.0a 21. 5a 5. 6e
1) [ — S HE PR R RORTE P <0. 05 KT L2 5R 03
2.2 HEFR Gy XIRIA R A U B & B2 2.3 HERD Gy X R R R AR A R4l 1 20

TR Gy XTI IA B A S8 H IR ISUEL U AR B 5%
Wi LD 1. DA RT 2 [a] — B3], 45280 Gy B4R & T
PRA AR R U S (2014 F 6 AR e U
BRAD) . Bt MR WA 2Rk 3% FR N [A] A SE G $EA Gy
MR U SR R R, CK 45 EFH R
JARATEAR AL ; TCIeHEFP AL I CK 4, W5 B 2 v 2,
U Frm i PR RS U ARS8 28 40 0 AH
KRS CK RS U 2384, 22014 46
A ik #) & s, 5k 129.2 mg-kg™' Al 109.0
mg-kg . DL EULER  HERP Gy BE N T MR A FOAR 2K 0t
FAEXT U MFLER (B M R S22 5,
WARREE L WL FH.

M2 Al 45,2013 49 H | 12 H } 2014 4 3
A6 AER Gy LAY E £ R E(BFS) 7351k
1.13.1.68, 1.94 Fl 1.31, B2 T CK 4119 0. 66 .
0.99. 0.59 Fl1.21, H ARG BFS {E¥ KT 1, U
WA T -AM LR e A R X U V5 5 B A R AT
FIERAE . A — B 3], IR BN TR 38 B4 U Y

BFS fE7E 255, Horp Al & BFS it KT 25 fim- Y,
BRI Ik 20 £

R ZREL(TES) WA S, e Gv A% 78 R BN
FCK4H. 201349 H .12 A& 201443 H .6 A
e Gy AW s B R BC(TES) 4350 0.38
0.13.,0. 12F10. 10, &2 # X T CK41 #90. 44, 0. 18,

R2 EM Gy MRMEEEMERE UnKm

Table 2 Effects of Gv inoculum on the bioconcentration factors ( BFS) and translocation factors ( TFS)

BFS TFS
STREH N s
RAEA R HEE & i = m B = m
9 CK 0. 66b 0. 46b 0.15b 0.05b 0.44a 0.33a 0.11a
Gv 1.13a 0.82a 0.22a 0.09a 0.38b 0.27b 0.11a
12 CK 0.99h 0.83b 0.08b 0.07b 0. 18a 0.07b 0.09a
Gv 1. 68a 1.49a 0.11a 0.08a 0.13b 0. 14a 0. 05bh
3 CK 0.59b 0.53b 0.04b 0.02b 0.12a 0. 08a 0. 04bh
Gv 1.94a 1. 84a 0. 06a 0.04a 0.55b 0.33b 0.22a
6 CK 1.21b 1.09bh 0.05b 0.07b 0.11a 0.05a 0. 06a
Gv 1.31a 1.20a 0.08a 0.03a 0. 10b 0.03b 0.03b

1)BFS = [ U] plants/[ U]Jsoils, TFS = [ U]shoots/[ UJroots, [ U]Jsoils =1.00 x 10> mg-kg !

0.55 F10.11. LA FUEHI4ER Gv REAEHE U [n]iRms =
BAE TR R R RN K.
2.4 PHMMRYLAR IR EARZEM S UL BFS Al
TFS BYHHKE I FR

H23 A, AR R g R SRR U & &
BFS I TFS 2 IEM K KR, HPHEBRPERS

BFS ZHIFAER ZFEIEMIE LR (P>0.05), 54
W R U M TFS Z [8) 2 IEAH OGO R A | 15
W] Gv R G ARHE T BL T U ) i 35 A7 4 R iy
HERS. MAP R USRS BFS 22 3% EM
K(P<0.05) , UtBHIE T iy U EZ MR AL
SRR AAR R
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10
9 |- (a) BRERTERF s & it P 2 AT, FEFR R U ) AR A — B,
o8t Gv UK T CK 20,2014 4E 3 H &R/ 3,CK 4
£ 71 R U B AR Gy 41 1. 63 1%, 3 Gy 4l
BT BT B P 2 T AR B4 L 3 T AT [l 7 T
1 5 —
g L CK A 25 FFHE TR R B A s K 2 (a) ].
£ 5L DA S5 SRUG  FeFh Gy i TP R U MR
£ L —0—cx Gy AT DhBSCE RR A R PR 2 AR AT B B rh U Y
= T WS (I, 4 T B A X U 95 e S 1
0 9 J 12 | 3 | 6 SRR
45 o RE R FEFTT A ACHAS U i CK 4 9 ~12 H KRBk
T, Or - HF13.0 mgekg™' 12 H ~KAFE3 AR TR 1.0
g 3B mg-kg™',3~6 A AN 12.0 mg-kg™'. Gv 4N
EOT 2013 49 A #2014 46 H & EiFeef%, H TR
Ter JER CK A2 5[ B 2(b) ] Gv 45 CK g3 F
20r WRERE U FEEZRFEEIASERS G
5T 36.0 mg-kg ™' ,CK # 35.0 mg-kg™',12. 3. 6 A
£ -
5 " LETNRE,6 H & EHIK Gv 9.0 mg-kg™',CK N
5+ N -
, | | | 13.0 mg-kg ™', ULHAZE R iR IRERAS U &) TH#EF%. 9
9 12 3 6 H Gv e RFXFIEH, I 12 H FF 4R /N FXF R4
300 W, . N
T, () AT B & i [E2(c) ], B Gv A B TR RIRELS U 785
rl —5 — Gv HIEFUP A MS U SRS T CK 41,6y
Z 200 M CK AITE 9 A E N 129.0 mg-kg ™' Fl
=
}’_}_ 150 11.0 mg-kg™',6 H & & HEMKH 60.0 mg-kg ™' Fl
-y 42.0 mg-kg™',9 A ~ WAF 6 HEFZ FRE[K 2
Fa ol (d) ], BB E AL S U B TR, {0 Gy 43R
= R AL U SR In 25 T CK 41, A AT HEE AM
S PR 6 BB IRIE T HAEE U S R U L
i Gv 219 AL U SR EES T CK4,9 A
Bl R Gy MRS TREE S U S R0OMM ~ UAF 6 H Gy AL U B B R 3, A
Fig. 1 Effects of Gv inoculum on U contents in 12 H %ﬁﬁﬁﬂﬁﬁﬂﬁﬁ/ﬁ\iﬁgﬂ: CK gﬂ CK gﬂM 9
different organs of Pteris vittata L. H ~ W3 A Yk 5 ,3~6 HAE T [ &2
£3 HRELRS5IRMERZMZ U, BFS 0 TFS BEXX R
Table 3 Relationship between mycorrhizal colonization and total U contents in centipede grass, BFS and TFS
1YL i E nf BFS TFS
gL 1 0.936 -0. 662 -0.15 0.984 " 0.238
Ui 1 -0.857 -0.484 0.961* 0.253
e 1 0. 809 -0. 682 0. 098
i 1 -0.237 0. 026
BFS 1 0.378
TFS 1

1) # 7£ 0.05 7K CBUN ) I 5 EAH 56

(e)],Gv IRIEFATE UL, CKARER  FrFFE 1 Gy A4 MA U BN& SR TR EAZk
PERESUSERT G443 A E. 9 H ~ BRHHE, N9 A ~ K6 H TFRE12.0 mg-kg ™', 45
WA 3 HARbEH AN K & B B B HER & & s U NTEMHREAN G TR 2() ], 458 B8R
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Fig. 2 Effect of Gv inoculum on different U species in medium
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Table 4  Principal component analysis on different U species in medium
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