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ERMNHEBEAEEESLLRAR

TS SRR e B, R A, Eneg
1 W R K= B, M 471023

2 WA E Y S g R R TS S E, W 471023

3 FEBME B AE SR 0TS KB ESE R E AL E, L 100085

HE AW R 5 (Sorghum bicolor (L.) Moench) A& B MY F TR ¥R L HEARTT Yt  HeFh Mk B85 ( Glomus geosporum) , HLEK
ANTRIEEHRE (0,75.725.975 mg/kg) AT MU BRFERE X = SRAB 4005 Y L HERY IR ME . 25 R R0 A i SAL BT B Fh
BREH NIRRT 50%, STHARALPIAH L, 76 75725 mg/kg BEALBR 4R BRIEEE 10 2 SR 00 AR W bk v FIUR I 31 i 3%
HIN(P < 0.05) . HeFhhaskPE 8 00 = SR I W25 00 BRI (P < 0.05) o Horhie i & 102 75 mg/kg K038, TRARAR IS
136.92% , 31 FLTE 0—975 mg/ kg HaA0H b BRI K T 100% . HIBRE TS A2 Y4 (00 2 5, oh 1 AR P B9 48 3 1 5 T I AR Ak 1
YUAH LG B EHIN (P < 0.05) , HeFh TR AL 1958 RBCE = T 5 0 RAR AL, Heh b pRBERE | 400 b () 4l & B R SR 2500l 7 &k B %
MR (P < 0.05) , B T 6.52%—18.77% , BB T 12.38%—27.43%, $%Fh AMF W& 360 T - 3wk BR B v 1 ( P<
0.05) , 5 TCHEMRAM L, 3N T 19.67%—32.56% . %5 L T i, ek 48 55 G805 02 iF =0 S 48 00 & 48 AR ) At =2 ¢ | 7 f s e
(75—725 mg/kg) WL BRPERT AR AT

SKHRIR H IVERE I L e R B

Study on sorghum-Glomus geosporum combined remediation of caesium-contaminated

soils
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2 Luoyang Key Laboratory of Symbiotic Microorganism and Green Development, Luoyang 471023, China

3 State Key Laboratory of Urban and Regional Ecology, Research Centre for Eco-environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract; In this study, Glomus geosporum was inoculated under different strontium concentrations (0, 75, 725, and 975
mg/kg) to compare its regulatory effect on Sorghum bicolor (1..) Moench to repair strontium-polluted soil. The results
showed the following: the mycorrhizal colonisation rates of G. geosporum were higher than 50% under all treatments.
Compared with controls, the biomass, plant height, and root length of sorghum inoculated with G. geosporum significantly
increased at 75 mg/kg (P < 0.05). Inoculated sorghum showed significant mycorrhizal dependency (P < 0.05). The
mycorrhizal dependencies were the highest at 75 mg/kg (136.92% ), and mycorrhizal dependence of 0—975 mg/kg was
greater than 100%. Sorghum colonised by G. geosporum had significantly higher strontium content in the leaves and roots at
75 and 725 mg/kg, compared with that in the controls (P < 0.05), and the translocation factors of the AMF group were

higher than that of the non-AMF group. The concentrations of strontium in sorghum aboveground structures and roots
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Tincreased by 86.05% and 30.18%, respectively. Both the total and available phosphorus content in the soil decreased
significantly (P < 0.05). Total phosphorus decreased by 6.52%—18.77% , and available phosphorus decreased by
12.38%—27.43%. Inoculation with G. geosporum significantly increased soil phosphatase activity (P < 0.05), which
increased by 19.67%—32.56% , compared with that in the non-AMF group. In summary, G. geosporum can promote the
enrichment ability and tolerance of sorghum to strontium, and the effect of inoculation under strontium concentrations of

75—725 mg/kg is the most effective.

Key Words: strontium; arbuscular mycorrhizal fungi; Sorghum bicolor (1.) Moench; phytoremediation
TR PEAZ 2 B8 (strontium , Sr) g MURI KAk 28, 2F 22800y 28.79 4R ER BUARAG 19 AU M Rl r

Yy AEAE TR NE AR S v, LUK 2R TR B0 B G B W B 0w SR e A AN B B SR i T S D
XP A AR a3 RS A, RS A A P A A AR s AL, B R B e R DU T AR
WO B R BB SRR E e T SRR, M X A A AR Sk,
TR TR SRR U R DX 1) AR Yl die o T R - SRR T S ATk B 1120—2112 mg/kg't L T L X Oy
PR Ry 334 mg/kg'™ BT B 00 DA i T A DX R KR A P R R ) 3R ER A R
TR &R TR, IR AT Y R0 R ST SA AR IR B 333 mg/kg' O, K% HLIX vk
R ik 5 763 m/ ke, FIERHE A 236 mg/kg'™t o HRT, T E TG 0 £ 9875 Yt SR, B A R
SHEOEFEW BTG Y P RAEE S 15 Y RIEIF ARG W ST SR WU A B A S v 5 AR
SEVE R RAEIRSE R AT AL TR URER R e A H8- 88 FE IR ANAE A h ATy, 2 — A T L
[l 37 22 8- 90 17 M Ik

)6 52 H A SR8 R AR ) IR o W s s 2 4 s RO PE A R S ) T, A AR IR B 8 R R R
s AR T R R R SR R Y . KM S EORWIIE B i R B 5 TS G
FTZ AR o B M BN DGR TS E AR F 5 0 A W2 e o O M A 3 i+ 3 A ) R D
IT 84 AR R T R A H— 2 A% 3 R YRR S S e o X A i ™ B AR A LR A B A
TR N BA BB, Y REGAS]—E R 5 2o A ) AR AR O™ s, T TR RE ) A W
NIl XA 25 10 A 208 SR LA o oy AL sl A0 A 2 AR DR o DRI ok, AR 0 A 5 R 1 G Al O 2 A3 Y A
Pt RKIHLOR R e AT O B E Y . ISR R Y R = R A R
GEa e HAREALH LT AR 4 w00 E A 25, AW E % 2% (bioconcentration factor, BCF) Fll#% iz
F B (translocation factor, TLF) KT 1 256 10 & EHY) M EZARAE " SeRTHF o8I T 1yl SRR Y R 2
JE 28 I8 (Brassica) WER BEIY 2% ( Brassica juncea) , BEITV & (Alyssum ) W EG FE ST (Aubrieta cultorum) | i 5 5% J&
( Thlaspi) WK 1% 8 15 5% ( Thlaspi caerulescens) 55 fHENTEAEAR Z A Z Ak, b A A= W) 5 AR HLME LA KRR ASS b
L, PRI AR SE PR A 5 v g 0 FH 32 30 BRI 050 v g b 2 i PT AR SE R, e FRARL 8 R AR ), AR
(ks RBUHAY LRSS BCF>1, TLF> 1, HAEYREOR . I, — 284 OERER AR n] & SR 4 R i)
AN TR E

REVRVEIE R B I F 5, o2 AW B Re IR 00 J5ORE H BRI iz Rl BB B BORAT ) W, = 5
( Sorghum bicolor (L.) Moench) , RAR}, —4EA EAMY) , HA Y m R MR R LR A K EPREIEH T
Xt S Y AR B TR B E W R E 2 — Y BRI R R RS AT T P O
ESRH TG E BA AL R T e G E T g A T A S . B =R R B
R T E o AR A e LU B I T R SR LA TR MR R - 4 i A AR 1 R R
JyHr S BRI R R T AR M R AR ) S A AR LR M LTRGBS Y X
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— BB KR BRI TAEE R RCRNT S BESCE TR I T 2R A 8 R D i W A S A )
RO DR SR ) A K Tk DI R A R AE A T e Y o R RE Y S R i
A gy - SRR A A K T SRR 18 SR ORI R B R 06 2 AT 1Y) B AR A O 0 MR TR AR R
(arbuscular mycorrhizal fungi, AMF) FHIFAEYME R UK 550 02 . A T 5 il SR 248 (80% ) HE Y B
AR AT LS A A ) AP s RS I sRAR ) 6T B 4 R R, AMIF FEAE BTN DU Pt AR
PSS S VPR A1 AMIEL BB 36 K LA R 5 B
PR Y Pt Y SR AT 0T TG T T A2 0 LA KR T A ) 4 T RIS R i | finsE A B R
FE G YR R

WAL XT 4 i AMF, f 35 HiBRFE B ( Glomus geosporum) HIFRERBERE ( Glomus versiforme) JEEVGERBERE ( Glomus
mosseae ) 3B CERTERE ( Glomus diaphanum ) B FCEEAIFFY , Hor | s BR% 25 X0) 1450, 5 S0 S 32 8 1 1380 SR B -
AWFFETE o R 52 B85 G IR R b I A BRBE T T A [ Bk B 05 G b Sl aod b sk 8 2 0] g 3w AR AN B 0
BRAE 70 5L L KON - SRR 1 R0 R SR OGBS MR VAN 45 b IR R 0 R S AR P - S A S IR Y 5
M, TPt L R 3 T i A ey SRR S A% 2R TS e - S A L T (L, DT Sy b 3R 2 A ) 2 AR 5 Y e - 3¢
PRI AR

1 #MRERFE

1.1 Rk

BER TR  ABHR B B R TS . PR (Arachis hypogaea ) VE R HBBRBERE (1) 15 5, 78 + 58 vh ok
TTHFEE 80d, W BRAEY b L AR IZE £ AT B 22 AR R AR BOR & N R

PEHE ) AR W A R s 3, FHERG (75% ) 2 AT 5 min J5, ] H,0,(3% ) KB 10 min,
Z I KB K bk 3 9K,

PR 418 AE T R K2 A A X e 3 + R SRR 48, - e A EA M B B ke
¢ pH {4 8.05, A ML & &0 12.85 g/kg A F M 0.96 ¢/ke AW &0 12.52 mg/kg GERLER & 1>
155 mg/kg BEASRATE N 2.01 mg/kg, BHE T35l 19.23 cmol/kg, #8544 25.06 mg/kg,

1.2 5Tt

W S50 FH = TR S T SR VR I BR vk T o FE K BB TE 121°C T AREE 24 b2 B HIE %%
o TEFANIRE (E =16 cm, JER =12 cm, 148 =22 cm) F2EAKT 1 8 kg, FaEHHE A 20 Kifh 1, I
Jo R W M EREAE 10 Bk, BT SiCL, - 6H,0 (43 A4l ¥ TR Atk il s i, B S W 0,75 .725.975
mg/kg, SRS, - 3, SRASUZEEREAE G ST INA 40 g #ER ) 2 405k 2/3 &b, LUK R R FIAE
% FRZH (non-AMF) .

1.3 WEdRbR S ik
1.3.1 FRRYR

FERRALFE 60 d J5 , OREAR B 3, B4 6 Bk . BRI bR IR RO S 2l i Ak e AR o AR B AR Y (2 Ty
2% Phillips Al Hayman "', BRI (% ) = (RBOR B R RAZ YL 1R B/ R AR BEY KB ) x100% .,
1.3.2  FERKIE

WA [ S B A PR A R R i 3, B4 6 M AT IRE R 105°C , FFELR T 30 min, ZEMEAR i 55°CHeZepit T
ZiEE M2 —KVFRE, WRKBE (%) = (R AR B & A AR B T F/ R M MR T )
x100% ,

1.3.3  fReE MR AR E

AN () G0 B A B ) B bRk v 8, B © MR . 0 B FH L RORIIE A = RO &, %o 400 1 A ik v AR A7

AT WL R 105°C , FRLER T 30 min, ZEMUA P SSCHE T B fH i, T 0 2 — KPR,
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1.3.4  SUE SRR BE 0 I Ao

TPIRE ST B0 R 25 ik 3 AR A3 U 25 0 2.0 g FEAY, 250°C T IRAL, Rk iR &
500°C , ZJE AL 2 h, ¥4 1 g IKALKESIR A 6 mL Y HCI-HNO,-H, 0, (1&FH I K 1:1:1) SR FH ICP-AES ( H1 Bk
BB TRIFE T LSRR ) T2 R R i i B

H: W) & 4E 28X ( bioconcentration factor, BCF) = fHY #3088k B/ (A PRER MR FE + A R(E) .

32 Z 80 (translocation factor, TLF) = i B #8448 & Sk /R vh AR S 4R R . Gl & EAEYH TLF K
F 1, AR BRI TLE /N F 177
1.3.5  +HEEFRA 1IN E

A LTS AN E Ty N AR IR AR AP | H I RS I E O LR s, e S
S P 5 i A A R v SRR T A - AH BT LU (s | - Ol o i A T 52 T R i TR S I B - BH B B L £
25, IR A B I RE 1 R £ BRI R - IR IO
1.3.6 T ERHGEAY I E

SEARRINE T 3, S5-I KA IR L 63 | Bl IR T 05 1 0 R vk R N R SE AR B R — 40 ( PNPP) -Eh (8
TR B BT 5 i R e L 0 R I 0 S v Sk DR L R, O S T T
JrEEH TTC B2
1.4 HdRabH

FH SPSS %A} (version 13.0;SPSS Institute Chicago, IL, USA) K BEAT 484007, /N B 1k 25 5 (LSD) #
FEADFR 2 [a] Y 2 5

2 BER5HH
2.1 GEMA R SR E AR

P ARSI AR R e R AR T 50% . B S .
WRIE TR IR R R GG F TR TR (1), £ S
B 75 me/kg (80%) A1 725 me/ke XS ol b b
(74.67%) Ab3E | 475 TRABRMATR(O mg/ke) . 1 ZE
075 mg/kg MbHMHP AR RAT BT T I, (S AR T 2
SR T 2 5 (P>0.05) , fERAREIE 5 |
I 975mg/ kg Ab B | TR AR AR YL K 4331 A 54.67% F =0 0 75 725 975
53.67%, ABALFE Strontium treatments/(mg/kg)
2.2 AR IVRL AR B SR bE T S A K RS2 R H1 EheTsSRUEREnE

S AR A Y D R S B A A PR SRR EE Y Fig.1  The mycorrhizal colonization rates of Sorghum bicolor
B, RAEIEMS BEAR M, AR BEARLL T ZE{IX  under strontium stress
VRHE 75 mg/kg SEALFR D M b AR B, fEReAbpy  ATVDS TR ARIMRZ SRR E (P < 0.05)
MZH, 75 mg/kg F1 725 mg/kg FE AL FH = B2 b |-
AW i 2 T ORI AR AL AT R R (P<0.05) 4338 N T 33.23% A1 21.43% , FEREFR AR AL AR Y
IR R S TR AL BT 75 me/ kg Kb B, T HAR AR B A T OO AR AL, A BB N T 43.98%
56.09% , PEMERLF 975 mg/kg AT 5 O AR ZH (X5 B v BE A HE , MR AR B A i 25 5 (P>0.05) , f&
e R I (B BRAE 75 mg/kg, TFE 725 mg/kg FEAL RPN B, 72 O AR A R PR IR AR 4L 2 0] 22 57 AN B 38 (P>
0.05) , MREFETCH R RZEFN R Z A LA g PE22 5 (P>0.05) (£ 1),

DLTC TR AR AL BRZE rh s R A= Wi R 100% , i S8 X8 T AR A A0 e it o e ) 184 vy S22 S T v i R AT (I
2) o Ht FEARVREE 75 mg/kg BALIR , ERACIIME S =0 136.92% , TESEFPEAFIZH T ,0—975 mg/kg AL FERT,
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AR R 5 T 100%
F1 EPHETEMBREENSRERKNEMN
Table 1 Effects of Glomus geosporum inoculation on the growth of Sorghum bicolor under strontium stress
B AL o R b 1 Bk i B Hi
Inoculation treatment (me/ke) Shoot biomass/g Root biomass/g Plant height/cm Root length/cm
AR HEFD L AR B 0 44.45+3.14Aa 8.05+2.10Ab 47.23+3.23Aab 11.12+2.45Aa
Non-AMF 75 42.21+1.98Ba 8.13+1.67Bb 51.32+1.23Aa 12.98+3.34Aa
725 36.35+2.33Bb 8.28+8.21Bb 43.35+2.13Ab 9.53+1.21Aa
975 34.24+1.45Ab 6.43+2.13Ab 42.13+3.45Ab 9.34+2.12Aa
FeAh AR FL B 0 48.14+1.57Ab 11.59+2.13Aa 48.17+4.11Ab 12.13+1.13Aa
AMF 75 56.24+0.62Aa 12.69+7.63Aa 56.676.12Aa 13.33+2.31Aa
725 44.14£2.13Ab 8.98+3.11Ab 45.07+2.31Ab 10.58+2.15Aa
975 35.35+2.43Ac¢ 8.06=1.01Ab 44.35+1.13Ab 9.61+1.31Aa
RS Rl /INE F B FRoR 22 5 1.3 (P<0.05) ; [AIFIR R K S FREFR R 22 5 8.3 (P<0.05)
2.3 4R AMF X S AR RE ) BRI
SRERALMIL, 235 AMF AbFRJR , 35 9 13653 ol _;_
ARSI RN (P<0.05) . B3RO LS Fip] we 1
FIVRRBOX 4 BRI 7 — 0, o 167 RAR BB BB A 200
B - SRR I (T (2% 2) =3 Y0
AMF BRI 35 AT P RECBT R 5 |
B Em T EHEBRA (P < 0.05) (£3), THMRY = 0l
Hh R SRR BRI B B R BRI R AR R BB/ T 1, AMF Fif R 75 725 975
SRR B ia RAAETCERAS AL BEFN 975 me/kg FRAL B 4AbEE Strontium treatments/(mg/kg)
HHHER/NT T(EHEIE T 1), WAE 75 mg/kg 1 725 mg/kg B2 $EENE T E R ER KB
AL B PR R T 1, AR R BAE TCER TS i Ak B A Fig.2  The mycorrhizal dependency of Sorghum bicolor under

strontium stress

F 1, A ERA AL B P ER R T 1,
TR 4 SR AR SRR
2.4 4P AMF o S RS gL j:iﬁtlﬂﬁ%%ﬁiz/\m% M)
FERD AMF X RGP 4 A AR ACH I 1%

AMF Ab 3 I 2 1 5

PERTE S -A 1N B?ﬁd&}izrﬂw&ﬁﬁ%ﬁﬁ(mo.os)(%%4)0 A S AR N

D BT 6.52%—18.77% ; BB /D T 12.38%—27.43%

R2 EMBHEEMNEPHETEREMABEERE

Table 2 Effects of Glomus geosporum on strontium absorption of Sorghum bicolor under strontium stress

R 5 5 TG TR AR 2 A L Y

b b P BUWRBE Sr concentration/ (mg/kg)
Inoculation treatment Sr treatment/ ( mg/kg) I Shoot R Root
ARIEFD AL AR BT 0 8.23+0.24Bd 10.45+0.34Bd
Non-AMF 75 92.14+4.98Bc 103.65+5.89Bc¢
725 464.43+21.45Bb 535.20+21.33Bb
975 632.12£18.99Ba 732.35+35.78Ba
FEF AL AR EL TR 0 21.07+0.06Ad 21.47+0.27Ad
AMF 75 120.89+1.08Ac 118.86+0.71Ac
725 864.07+23.10Ab 696.75+23.24Ab
975 1101.31210.28Aa 1224.05+16.77Aa
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£3 EMEHEENSREEENEBRENENEERBNZM

Table 3 Effects of Glomus geosporum on the translocation factor and bioconcentration factor of Sorghum bicolor

FeFh ik FRAb 3 B ZAL Y E SRR
Inoculation treatment Sr treatment/ ( mg/kg) Translocation factor Bioconcentration factor
AR B AR LT 0 0.79+0.13Bb 0.33+0.03Bc¢
Non-AMF 75 0.89+0.03Ba 0.92+0.04Ba
725 0.87+0.12Ba 0.62+0.08Bb
975 0.86+0.03Bb 0.63+0.06Bb
A AR BT 0 0.98+0.06Ab 0.84+0.05Ab
AMF 75 1.02+0.05Ab 1.21+0.04Aa
725 1.24+0.21Aa 1.15+0.11Aa
975 0.90+0.11Ab 1.10+0.06Aa

R4 EMBREENLEERB S HHE

Table 4 Effects of Glomus geosporum on soil nutrients

SR b FEAb R ﬁ ML e B B Eiﬂz@% Eiﬂl%ﬁi
Inoculation treatment Sr treatment/  Organic matter/ Total N/ Total P/ Total K/ Available P/ Available K/
(mg/kg) (g/kg) (g/'kg) (g/'kg) (mg/kg) (mg/kg) (mg/kg)
ER A N S LN 0 14.33£0.24Aa  1.1320.03Aa  3.08+0.54Aa  9.47+1.12Aa  33.65+1.65Aa  88.76+5.76Aa
Non-AMF 75 14.56+0.21Aa  1.1620.05Aa  3.09£0.45Aa  9.67+1.34Aa  32.78+3.34Aa  87.98x4.67Aa
725 14.25+0.14Aa  1.1620.01Aa  3.22+0.12Aa  9.95:0.87Aa  33.12x1.43Aa  89.55%2.25Aa
975 14.22+0.23Aa  1.1520.03Aa  2.98+0.56Aa  9.02+0.57Aa  31.02+3.43Aa  89.56+6.23Aa
FEFP A TR L A 0 14.22+0.21Aa  1.12+0.04Aa  2.61x0.12Ba  9.53+0.32Aa  24.42+1.07Bb  86.15+2.23Aa
AMF 75 14.24+0.12Aa  1.13£0.14Aa  2.51%0.23Ba  9.65+0.76Aa  25.42+2.15Bb  85.55+3.23Aa
725 14.25+0.14Aa  1.15£0.08Aa  3.01+0.39Bb  9.82+0.34Aa  29.02+0.13Bb  88.55+1.25Aa
975 14.21+0.11Aa  1.14£0.09Aa  2.52+0.16Bb  9.01x0.13Aa  24.71+1.02Bb  87.45+2.43Aa

2.5 P AMF i 5 X ARG T o HE rP I R A 52 1)

AMF X5 AN [ 1 e R PR R A 22 5% (3R 5) o AT | 25 1 I | JUR 8 R0 I 2 Ml A T A Ak P v 0 25 5
(P >0.05), Hrb 3&f AMF R0 T - ERERR A5 P (P < 0.05) , SICHMRAIAR L, B9 1 19.67%—
32.56%

x5 EMMIREEN LREE TR

Table 5 Effects of Glomus geosporum on soil enzyme activities

S FE AT AL IR M iRt i S
. Sr treatment/ Invertase/ Phosphatase/ Protease/ Urease/ Dehydrogenase/
Inoculation treatment 11 11 1o - 11
(mg/kg) /(mgg™ h™) (pgg h™) (mgg™ h™) (mgg™ h™) (mgg™ h™)
BTN B AR L 0 1.21+0.09Aa 0.62+0.05Ba 0.53+0.05Aa 0.24+0.08Aa 1.3320.15Aa
Non-AMF 75 1.23£0.12Aa 0.61+0.08Ba 0.52+0.04Aa 0.23+0.07Aa 1.34+0.32Aa
725 0.97£0.12Ab 0.56+0.05Ba 0.54+0.06Aa 0.26+0.05Aa 1.32£0.12Aa
975 0.95+0.10Ab 0.43+0.07Ba 0.51+£0.09Aa 0.21+0.04Aa 1.28+0.23Aa
T A T A B 0 1.26+0.02Aa 0.78+0.05Aa 0.55+0.12Aa 0.28+0.03Aa 1.31+0.08Aa
AMF 75 1.25+0.11Aa 0.73+0.04Aa 0.57+0.12Aa 0.29+0.03Aa 1.34+0.09Aa
725 1.03+0.09Aab 0.70+0.11Aa 0.63+0.06Aa 0.260.07Aa 1.31£0.03Aa
975 0.99+0.13Ab 0.57+0.04Ab 0.51+0.06Aa 0.27+0.05Aa 1.29+0.12Aa

3 Wit

3.1 MBERIEREER SR BUHEE T BRI
TEJIT AT B 7 38 A B Ml R 4 7 X R R AR Qe R AR L T 50% , FEMRHKE 75 mg/kg F1HR (]
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725 mg/ kg PRALIT | M FRPEEGE (1R YL R ety , b 2 v T LA TG RS i A RN 5 MR B 975 mg/kg ARFH 33X A i
S T HIERTEEEAE 75 mg/kg F1 725 me/ kg FRALHE TN 32 A8 F1 4050 . 70 A A FEA B v sy R 2 0 1 8 3 A
FRAAE (P<0.05) , 2R I TERRAL B b SR AR A 1) T S A G o [R) I 45 b PR 408 25 0 25 40 1 vy e Y 52 B
MIREST, 4 AR EERE AL, 7E 75 mg/kg 1 725 mg/ kg HEALFRIN | &5 5 iy B AR AR M P B o , 5 JC s m Ak 31
AHEE, 23 B8N T 38.52% K1 58.78% , FEFhHIERBERE W &40 T R R A9 AE M (P < 0.05) , 75 mg/kg il 725
mg/ kg FRACFRLH rh sy B A W 5 0 BRAR L A3 G N T 33.23% 1 21.43% MR AE ) 43 S N T 43.98%
F156.09% . = 5 R R BE R BRI AR TR 2238 i MR Y B J22 A A T DA IR SR AT, Sl T 22 A R AR I T
FUSAE i BREE B2 Y w8 S5 T AP K O B 22 PR R AR 25 I 28 | B (i B AR ) A o e 28 RS 33 B 4
FRINRE WA, DTG S B e SR (0 AR i A ISR R AMF i S SRAEYDOC SRR | BERS (L g T2 w32k Ko
SEHPTIRE Y TEAHESE T MR A A IR T Sk RS Y T AZ RE T
3.2 HbERFET NS e E A AR ) AR
T AR L T B S 39 v E 4 R (AR WA ROE , LB AMF X 845 R TR AL B A AL R0 S R R VE T, A

YN E A BN EEMOE ., £245KT AMF SHEY) & £ 548 G8 1 IR A — 845, R
HiBR 9B B L1 3 T 7548 ( Tagetes erecta 1.) " FIBHIEAR ( Zenia insignis Chun) X H & @A & ERE 1, EA
WFFE T, 5 IC TR AR AL BRLEAH L, 420 b ok 4 5 A 340 Wb 2 15 0 1 e S b, b 4 AR A Bk 2 (P < 0.05) , X —
SRR BRI EIE N T A B ARAE E P I A A o S T R AR R N RS . MR R R Ak B G
EHEE T RS R R FE A2 s S5 RE ), TLFs A1 BCFs 7R3 R AMF 41 5825 & T I RAMRAL (P < 0.05) , X —45
JE SR R SE — 3, AMF 3881 5 48 B AR TR N B WRSORI A S8 i AR AR E T A T N A s )
PRIEERS ISR P08 S A RCR AR A  TE R SR 15 Y 450, B AMF RIS #) 1 B i 2 A m]
DASCE AR AT %0 R W, A RIS 5 1A )0 T 4 SR V5 Y B s v | SR T R AR B i A2 B I AR
FEEAEH , A RN Y L SR, T AMF @5 THIAR 2 | v s ik T AR 2 % 2 4 I A I YAc A [
FeVE R, NI 3 4 i B 2 [ T 3 rp e Wk Cd Ab 3 | 370 BE P BR 2% ( Glomus mosseae) &1 T
Cd 7E £ K (Zea mays L.) A E 4 U/ FOK M B30 53 0 5 AR VR BT R WIHEFl AMF REAE3E 38 FOK X Cd fy[#]
FRERY D SR R W E RN T AL B 5 (Medicago sativa) i Cd F Zn A F AR BE /0 1 L b5
G310 Cd H Zn VR, R HERIE T IR T 5L ETE X Cd A Zn (4 BEREVE R, DA 28 fiff 26 4 J@ o R 40 11 2
VR SR, o FEeFh AMF RESARHETS AR K YY) & 45 5 4 Jm R i A [ B, R ) o 4 1) o 4 ok
(BT A A B R AR ) WIS AR 8D . PRI, AMIF Xof 7 4 i 1) WA LACRT [ 455 R 1 ) 34 5 2000, 7T BB
S AMF S80I T REW A 2B By s 7= A« B g " o
3.3 HbERVEFR RN TS Yy A 1 b IR 40 RS P 5 )

AR EL T R P AR R T, 52U AE AR PR 04 Gl e 7% 45 K R 22 R ) DT T80 728 L A0 AR B i A 0 1 A
g, W E RS S Y E AT R BER B IR, — 0, AMF 3558 55 W A w0 e, 1 - 0%
AP E o, 53— 5T, AMF RDREEA P 0 R 5 Ak nl WSS | 2R T (i 2F AR P % e 38 A Wi, ol ot 412 A
W5y WA LR ¥ 1 G A il FERERR IR FH T B ER K ARG Ak R By OIS FEARF ST, 5
TG P AR AL FRZH AH L, 2P b BRBE B A0 B 1 B D T 6.529%—18.77% , SR AUBEI /0 T 12.38%—27.43% ., +
e SR A0 A B 2R T Al PR b BR B A A S A AR Y, R 5T A W R v Bk A A R
( Lolium perenne L.) b - 3R843 FIAR 2 A4 1 25 = AH P TR B AR AR W R AMF £
E - SR I AR R P A R e e M A R R AN R BT Y ARSI T, B bk 4 B
N7 SRR B ME (P < 0.05) , ST REAH L, 3800 T 19.67%—32.56% , AMF 1] G i Z2 Fh L B ) 52 ma AR
PRIRBE , 4 i 1T 0 10 T R | O 2 ik B 4 Ja8 b - 9 I 10 100 5 T, DA T 348 s A 400 AR s sk 2 4 1 1R
W3,
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