H 5224735 Chinese

Journal of Ecology 2013,32(6) :1539-1544

7 (8] A 75 BY BE VG Bk 5 5 T R X A Y B A I S B 2 i

1,25 =

185

AEF RAT BN BRE LW
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Ll TRFR, LF 100083)

W E WHEREY) —SRNEIREETIAEAEZAARBAMERAE(AM &
W) &Y, BN RNERBR R NIIES T FR, AFRE2ETHEE RN &
I 3 45 2 B A 4R W\ AR BT 4 3% ( Glomus mosseae BGC GDO1, B #7175 L E k) i = 8 & K75
2+ 3 (G. mosseae BGC YNOS, B MRAEF 4R W2 MERREE T R EMH TEF
FAEAEME R SRR ERIT,8 B G AR B AR SR 6 # 4 ¥ A K Y 100 pmol - L7
# (Na,HAsO, - TH,0) & S HH#AT H ¥ 24 h 89 AR, &R KW 2 & A8 E WK
EEWMRAA GRDEDRFERLER, BREN25.2% ~31.3% , Bib2&EMTLE
PREGE AT R AR, A BRI T RN AR AR RO, 72 24 h R ER KB B B A AE
TR AR R R T SR A S AR AR Y BB, E B AR VT B T AR R AR D EEAR P Ry (R AR
AR, VLA AM F B X8R E R A F N £ 5
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Effects of different ecotype Glomus mosseae isolates on arsenic uptake by Pteris vittata. WU
Fu-yong'>* ", LIU Xue-ping', BI Yin-li’, GUO Yi-fei', MAO Yan-li', WONG Ming-hong” ('
Department of Environmental and Municipal Engineering, Henan University of Urban Construc-
tion, Pingdingshan 467036, Henan, China; °Croucher Institute for Environmental Sciences,
Hong Kong Baptist University, Hong Kong, China; °College of Geoscience and Surveying Engi-
neering , China University of Mining and Technology , Beijing 100083, China). Chinese Journal of
Ecology, 2013, 32(6) : 1539-1544.

Abstract; Pieris vittata, as an arsenic ( As) hyperaccumulator, can be colonized by arbuscular
mycorrhizal (AM) fungi either in controlled conditions or at field sites. However, the physiologi-
cal mechanisms of AM fungi affecting the As accumulation and translocation in P. vittata are not
fully elucidated. In this study, two isolates of Glomus mosseae were obtained from the rhizosphere
of P. wittata growing on an As-contaminated site in Jinchuantang of Hunan Province ( G. mosseae
BGC GDO1A, metal-contaminated isolate) and from the clean soil in Yunnan Province ( G. mos-
seae BGC YNO5, uncontaminated isolate). The isolates were inoculated to the rhizosphere of As-
contaminated and uncontaminated P. wvittata, respectively. After 8 weeks of inoculation, a 24-h
water culture experiment was conducted with the P. wittata seedlings colonized by AM fungi and
exposed to 100 pmol + L™ of As (Na,HAsO, - 7H,0). Both the two isolates could colonize on
P. wittata roots at moderate level (25.2% -31.3% ). The inoculation either with metal-contami-
nated isolate or with uncontaminated isolate promoted the P uptake by P. wittata roots obviously.

During the 24 h culture, the inoculation with uncontaminated isolate promoted the As uptake by
P. wiitata roots significantly, while the inoculation with metal-contaminated isolate only had a
slight effect in promoting the As uptake, showing that there was an intraspecific difference of AM
fungi in their effects on the As uptake by P. vittata.

Key words: AM fungi; Preris vittata; arsenic uptake; intraspecific difference.
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AR BT (AM LR ) & F AR 8 i AE 7R 1Y
—Fh A Y REAS S Rl E 80% LA FRIME ML
EILAAA (Smith & Read ,1997) , AM E R REAZHS /i
15 FAEYIXS L oK 43 R0 BT &R AR, Tt 2
BRI R WA, R e A AR 0 T (B AR N A
2005 ; Smith & Smith,2011) . AM ELE L) Z AL T
H4JE 15 Y + 3% (Chen et al. ,2005; Leung et al. ,
2007) . HITEFIBEE TREITER , AM B 2% 15
FAEY B W A B e, SR, A E SR
AM ELTE N 15 FAE YIRS ARV 52 il K F L AM
TR UEAS 22 b A 3R A SR 7 {1 e B o A B 5% A
T, NTE IS Y £ R 42 Glomus mosseae X}
A T IS T %) 5 e AN R 5 (L o TR B e A B 5%
PR TN G. mosseae W.ZEIGIN T A5 Tl LB &
(Xu et al. ,2008 ), Bai % (2008 ) #f 55 & B, 42 Fb
AM ELTR A T A A 25007 PRI 5 % - S ik i oK
S AM ELEDRIEA R MAEAE .35 22 5, I, AM
LR DO AR SR ZER AT

fif e SR AL A —— R WA B 2002 4F R ILLIK
W T AR Y B 2 05 T TS Ty, — B2 B E N
B R DGV (BRIRDRE A5 ,2002) , H L 2R AR
AM ELTR UG A AR 5 A A RN A 2
AL, ARSI, R AM B B E R T iR
M AR S E 4R (Liu et al. ,2005 ; Leung et
al. ,2006; Chen et al. ,2007) . {HLABFFEFRI,
ol AM LT S E A 1 IS B b - R A
£ (Chen et al. ,2006) , A5 #B53BF 58 W, e Ab
AM ELB D0 AR b F 3 Bh W 5 AR Y S e N
K (Trotta et al. ,2006) , PRI, AM EL B X 45 A 5 i
Wl 5 e R DL A 22 5 A, R - T
G TG g I S R TS e  E) AM BT Z (A A7 AE
B 4 JR 4 25 7 ( Gonzalez-Chavez et al. ,2002;
Wu et al. ,2009) {HILAT AM EL [ Xof R i B 4t 2 5
75 B FE TR A4 R R R 2 0 s TR T %+
. Gonzalez-Chavez 55 (2002) WF 5% 2 B, AS 6] S I
M G. mosseae XT 9 TE 5 ( Holeus lanatus ) B0 W SUAF1E
B 2250, SR, AR TR AM B 6 & £ W)
R A T T G AT F14) 2000 2 75 A A P 22 3 i A T
o AW AR T AT G I (i) A s g
Hu DX (RS ) AR IA B A RIFTE XS 42, 43 i) 42 i e
AR T Yl Az 25U JBE 74 3R 40 5 T ok, A1) T R A 1 5k
WRFELT T HEAT R K B A AML L T R A
FAPIR AR

1 #HREFEE

1.1 MK
111 fHKEFR 45K AM 5 E N 6. mosseae , £,
FE2 NEMR e SR E R 6. mosseae BGC
GDOLA (TFRTS YL B bR ) 70 25 70 me 4 90 i <2 )1
ERLET R R IR FAR PR 3 (Wu et al.
2009) , b sl B2 B 55 5% 5 AR TS G AR S Y R
¥k G. mosseae BGC YNOS ( fai#RAET5 YL FAR) 70 B T
A AT Y 4 o AT AL B 2E BE T 2
FERRAE, DAESR N i T AR Y B U AT
Fo M AR B B AR B T B 22 AR PR Ol
s
.12 iy HaRlk 4K FHEE Y IX
(B2 [ SRR X, TR AR TG G 2 25 U iy
) RS Gl iy X (9 R A M I 28 B e R
VG YL IX, TRTFR 15 Gl A 25 FR M A W) %) M S B3
FHESRKFRERT W, MRS IR (L5
T,3:1) Z8R KK (121 C,2 h), TR IEEW
DeE LB 1K, B A BEHE 20% Hoagland & TR 1
W, I R TR/ TR AR, AT H
FE(<2 mm) , Z8TKHE (121 °C,2 h) BT, 3
H 4 BRI BB (3 ~ 4 B ) B AR T AR Z N
(12 emx13 em, HAExE ) , BB | 4T, A
K+ 400 g, BT A LMk I . pH
6.09, 5 16.02 mg - kg™, BLHF 258.3 mg - kg,
SR 113.2 mg - kg™, BLH 0. 13 mg - kg™, B4
3.73 mg - kg™'. AM FLE VAR I ik dEAT RN 45
FEHEFN 25 o, XF HRAT S A AR (Y 25 ¢ K B
(121 °C,2 h) 125 mL B& I, DL $F £ 4 P bR
AM EEAMAMAEY X R — 80k, B RARE
PR TS K EHE E (75% ) |, 45 8 BEE 20% Ho-
agland IR —IK
1.2 REsTt

RIGBE 3 LA AL HL . N3 Fp (KRR 4R S
YLD AR A AN AR TS Yo T bk . 2 P AR SRR A e (I
TG YL ARG Yo B SR S B, KBRS
B4 ADIEEEE .0 .6.12 24 h, B FAb I E S 4 I,
396 %1,
1.3 Bk

BRI LRSS TIRE A K 8 JH, Ak AKiE
VRR A TR ES IS A, B A R ACHS A AR B 2 J5 T
J ISR (20 emx5. 8 emx13.5 em, KexTi x5 ) 1
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Fi R0 800 mL B FEW (0.5 mmol + L7 Ca
(NO,),,10 mmol + L™" 2-( N-morpholino) ethanesul-
fonic acid (MES) ,pH=5) . /KEHREETF 44 T HGHR /3
AL E AM EL T 4% %4 % (Phillips & Hayman,
1970) , WiH53% 20 min J5 , WA R RS 2 BN N 100
pwmol - L'l (Na, HAsO, - 7H,0) i) iR & FE W b
ARZEIESR IR 24 h RT3 TH557 0.6
12 24 h J5 AR AR P RE ol AR 23 A AR b | 3
g% e NRETICRR R A AR ER e KB FKIE R IR
BT 0 CHEBIFEW (0.5 mmol - L' Ca(NO,),,10
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C,72 h) BERAER AL
1.4 WEIE

BRI R AR FR 5 L B ER Ay 2R A TR (HNO, +
HCIO, ,4 = 1,v/v) {HfE G , vk B ok FH 46 8 1R &
S5 (ICP-AES ) YA N 22 , P ik B SRk 8L 4H 2 L
kilE . R 3 E EZARE S AR BiirES
Fe 5T (SRM 1570a ) #EA7 A 49 43 17 ot 42t 45 i, il ]
RN 90% £11% |,
1.5 HdEobr

JIr A RIS FH Microsoft Excel #E47 H{E bR
WEIR 2B IR, SAS 8. 1 B4 X B4l 1 47 LA
R 2000 R R/ N 3 228002 (LSD) 7£ 0. 05 7K
VAT R EE AT

2 HRE5HMH

2.1 IR A= 725 0 B8 VG TR B T A U I A FEAR R AR
DA A )

FEFP AM ELTH 8 5 WA R R 5 2 MRS
U JEE PUBRPERT AR 40 D8 B S5 R BE AR L R YR
H25.2% ~31.3% (& 1), 1 A 35 Fh &b 38 24 K 4%
AM EFERY, XUHEZE AT, AM B GRS
5 A R FOY AR IR A iR TS
Yurp 25 Ay e A 25 S A B 2 ) B YS  BE
PR SAETS YL bR 2 0], 55 A BEAR 312 Y R I AR AE
S,
2.2 IR AR 725 0 JEE VG 1R B T A T 5t s FAR S
N EspEA|

B2 R, SRR AL FIA L, Toie Je 4 fis
PRI 2 AR 75 2 T o X M AR SO IR AL AT — 5 R
HEAEHT BB BN B K, 78 2 FiEfb 3T 9k
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Fig.1 Effects of different isolates of Glomus mosseae on

mycorrhizal colonization rate in roots of different popula-
tions of Pteris vittata

meansS. E. ,n=4, [FFER LI T A E/NG FEE IR R RN
[ A A B MR WA L 2 (R A A 25 M 25 5 5 R IR RS F B2 45 [ A AR 25
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Fig.2 Effects of different isolates of Glomus mosseae on P
uptake in roots of different populations of Pteris vittata

15 Yo AR AR MR A R AR R B 3 W R Tl A S
TG A B AR Bl 1 Mk B (P<0. 01) , FEA RN b B
T, AR TG Y AR AR TR G A ROAR TR Tk B s
A A5 TR MR A PR S Tl 1 e B 06 PO 5% AR o) ol
W ST e B S A S T 25 57

2.3 N[RA A5 TR IR Y K A B TR PR TR R X IR A A
WAL ) 5 )

MR 1 Frs, 78 24 h KBS E0 0 (a] , BE 5 b 2R
] B 81, 2 A A 2 TR G A B | 0 Ko AR B A
(R E 15 B (P<0.01) . 45 6,12 .24 /NI 42
Tl 75 Y B AR A0 T Y A 25 TR B A B | R A0 i
JEA3 AR 0 /NI A AR BRAY 6. 15 8. 61 ,17. 7 1%,
TEKFEAR W (0 ~ 12 h) |, Befh 2 Rk xRS Y
A S TR MG A A P fE A T A B
AR REIRIR S 24 /NGF, TCIE 2 4TS Yo R Ak ol 2
495 Y TR AR 2 R T AV Y A A A B b [
43 XA I I (P<0. 01) 3 AR TS Y B bk B 25 11
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Table 1 Effects of different isolates of Glomus mosseae on short-term As uptake in aboveground part and roots of different

populations of Pteris vittata

LBt R LAY 1 e 7 R e AR PR e o S
(h) A v5 e 2 V5 YRS A v5 e 2 V5 e A
0 KA 7.50+0. 38 aA 6.63+0. 63 aA 1.74+0.29 aA 1. 15+0. 07 aA
15 YL AR 9.130.90 aA 6.55+0. 61 aA 1. 60+0. 23 aA 1.21£0.09 aA
Av5 Je i bk 8.84+1.07 aA 7.1320. 43 aA 1.94+0.29 aA 1.28+0. 09 aA
6 KR 43.9£11.9 aA 21.2£6.47 bA 75.3£2.52 bA 18.2£3.21 bB
5 YL TR A 52.2+11.8 aA 30.7+2. 88 bA 85.7+30.3 bA 34.8+2.02 bA
EBEE L L7 54.4+12.8 aA 79.3+3.21 aA 176+27.9 aA 78.3+10.6 aB
12 KL 70.3£3. 12 aA 33.9+5.79 bB 145£14.1 bA 37.9+2.87 cB
5 YL TR AR 70. 6+9. 53 aA 49.8+6.79 bA 210+21.3 abA 69.8+7.16 bB
EREEL L7 76.1+8.21 aA 96. 7+5. 86 aA 216£26.0 aA 132£11.9 aB
24 KRN 70.9+12. 8 bA 54.8+5.43 cA 157+18.2 bA 95.1+16.3 bB
5 YL AR 132+13.4 aA 75.4x4.34 bB 203+24. 1 bA 93.06. 82 bB
EIREP 173 156+13. 4 aA 113+2.24 aB 266+15.5 aA 160+6. 11 aB
E-Vixi) F P F P F P F P
posiiling | 126. 86 <0.01 147. 40 <0.01 83. 01 <0.01 70. 15 <0.01
FE Rt ] 58.92 <0.01 114.36 <0.01 15.51 <0.01 7.20 <0.01
Ak B[R] 42 F st i) 8. 02 <0.01 12.59 <0.01 2.79 0. 02 4.56 <0.01

BAEAN meansS. E. | n=4, [FFIAE/NG FRERAEAAAE B EVEZS FIT ARG PR B E 25

PTG YA 25 TR G B 43 A WA T 2 A
T QB RAAE K R0 55 24 /A 5 e it T Y5 e
AR SR R M A3 X A R IR W (P<0. 01) 1B
575 G B MR AR AN [7) A 25 TR s 15 2 [v] S0 R 42 Rk
IVE =20

ToI I 5 R SR 5 RIS L AR A L, 42
PG Y B R 1 B R E T T Y A 2S5 B AR
XA (18 R VAT Y A 2 M R |8 AR S % e
IR (P<0.01) (R 1), SR, 425 Je i tkoxtis
Y Ap TR UG % B b, b ¥ 0 R R R A B 1 5 e A7
PR, V5 DL BRI RATE 25 12 /NI 755 e 2E AR MR A R AR
TR I B2 RN 24 /NS V5 e A 25 5 5 b |- 3 40
MR A R, BUAh, R 1 IR RIR 7R 6,12,
24 h AbFEET TCIR SR R AM ELR IR YA AR
WL AR A I 4 18 25 Vs Y A A R A B 0
AP G A R AR FXT e ) W WSO A I 8 i A A 25
3 4t i

FEEPIRE ST, 2 Pl Ak 25 700 B VU B 4 55 14
PRar il 5 05 W B B rh SRR BE AR G (25.2% ~
31.3% ) , X 5 C AWM R —3 (Wu et al.,
2009) , {HBA B F P AME K F R 15 Y 4 e ki
BR YA (12.5% ) (Wu et al. ,2007) , REITE
TSR R - R BE T Yo R AR 5 R 15 e T AR X
BRI AR R YR Z I AR EN R, X
5 Gonzalez-Chavez 55 (2002 ) WF 5% 45 A [A] . K IR T

SIERIGY X ) G. mosseae TR (3% ~9% ) ¥4
ERERYCRIPBALTIETS 07 X 6. mosseae
MR AR (12% ~27% ) . E4IRAF(1994)
WEMR, ARESEE G mosseae M EIRFEFEMIZ
PRAATER N2, WARR AR T AM A 5
i FZ R B2 RIS IR A AM B E R
X g FAY RN ERR SRR R E LR R
S0 (Smith & Read ,1997) .

Feph 2 B AR S AU VYRR BT T R W] A T
R A FARER XS BRI, X5 AM BRI A2 i —
et A 0 K | IR S WO A A8 A AL (X1 R
55,2008) o HEFRAE TS YL BB Y 5 A AR kB
B S i TAH A TS G s AR B, 7R R T ER
s g SR R I R kB, 3B T AR TS G
I R AT Gl A S 2 Pl A A TR R Y R A DA R T
1 e R PR RSB R R 1 e EL A ) W 2 S T
B FHM 1.16 5 (Wu et al. ,2009), ¥ [& %
(2001) WA, 73 & TAEER BT LM 6. mosseae
PRTESCEAR AEWE T F7 05 T 2200 T 03 8 T 3h ot -3
G. mosseae TR o X T RESE HI T+ 2 I Oy i 7 48
SRR IR HoAE B B & A5 I M e g
LT R A P AR S 3t WA A P 58007 A7 25 57 . Weeissen-
horn 45 (1994 ) W 5% A& B, Al B 8% 8% 5 Y 1 38 3R
B S50 3T 6. mosseae HARAR LG, BE15 L+
Y 6. mosseae WREFAEFEELA H & 004 R THE,
AM FLTR Y A 2808 WM SR A B AR
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Bk B A, e AR ) i R I R AL
B ARVERE . SR, B AE T AR A T R R B 7S
BT TR . A WEIE R B, B A A ) (645 iR
WA ) SXof T e ) R AL el ek A R R 1) 3 B AR G
AT YK N ( Wang et al. ,2002; Poynton et al. ,
2004) , FEARAT 40 SE I 2 PhoE A . 1) B
F i 1k MR B R AR T PN ) v SR R IR R e i
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it %) WS AT B 337 7% B 2 gt 114 i
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AKIGRGS h H R AM B AR T P8 Z0A R Y
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