SRR 2012, 21(7): 1351-1356
Ecology and Environmental Sciences

http://www.jeesci.com
E-mail: editor@jeesci.com

SiRHEREFI b AM M FEEAE KK Cu. Pb IRICHISE
WAE Y, RAEKY, BOLT PIHH Y, Eit

1. b ARSI, B 200232; 2. FEEERARREERE 22 b, R RO 3500025
3. dbEpll KRS, JEE 1000835 4. R EH BTG KAAFRARRAT, F¥ 201203

WE: EEEERE T a BRI EECN 0%, 20%. 40%F1 60%HT5IRHEIE, VRN AARILR, WFFTEE P BRERT(Glomus
mosseae)FINR NERFEEF (Glomus intraradices) 2 v AM EEXBEL ( Echinochloa crusgalli ) "E K N HWK Cu., Pb [F520H, 43
LI N AM R AR B 2 FH ROX IR 55R o . BSinTs Ve AT AL B rh BURE e AR A e 38 10 3 i Trali b P A
P, [FES, AR VML & AR R A B, P TE S 40%H1 60%i15 JEHENEAL B RN AM BRI R
Hb b Rl R A e R TOREERNE o R AM ELR W E R T HEE Cu, Pb B AR R AM HL W E R T LR

TER Cu AR, AIEAE TR AR Pb RAREE, $E4 1 Pb i BEROSGE, BN 7 B P RABUR . X SEAE R RIS
HErFRT AM B AT LAEE R B A KRN i X 4828 Cu. Pb YRS AE

KEER: AMF; JSiRHEAL; BRE,; HYBE
HFESES: S688.9 XHERFRER: A

WG e R A TG TG K . Tl R KA #E
R A ERE Y . EM SRR, 15
TRAL AT PRAR L 3 5, V5 Ule 7 i AN AT kA
Hom, G RN E R H R, SR
ARG YU FAEY G SRR, AN
{ERAEYITER, Blar A EE Y 4 ) FH > H 6
RN, s UeE A HARME YT . REEETE
rp, (AR B — BT IR H T A L PR
WFFTHE A iRl = A5 ik & a2 A EY)
BRI S, Rl E SR TR T A
TR, HEE, BERERL, ZRENE
AT AR EERE R, s RPN E SR
AEBE T 20T AR A AL BRI AE AR B 2 K2k,
EAEYE AR BEAE A S . T AR A% HAR )
B T RIGYECY ) Ak A B 4 R AR
Sy LB XGURTR IR IR /NG N, A A
YIAbPRIE XIS AT, B R SRV S A £ 5
N, P, K RAHLE AT RAFHAHLIETER
M AR (AM, Arbuscular mycorrhiza)f H AR A
AR —ZEER, AM HEE Sk 4k
RN E Sy I WL T E S RGeS
AR RET D AM HE A DISCERY R SR
UG DL T A RCRDL . W5 L 4 JE X A ) 7
LAY A R BRI s | bk 4 g
T E A R STR WY SIS E, I AM
BARTE 4 & V5 G H A YME &2 A7 3 Ok iR

EEWH: LiHRERTOH (09dz 1204106)

XEHS: 1674-5906 (2012 ) 07-1351-06

EAIIPSE N

B (Echinochloa crusgalli (L.) Beauv.) hR
KBl (Gramineae) ¥ & (Echinochloa Beauv.) 1 44
RAAY®, AL, 40~ 100 om, JEFETFREK
PRSP ) BN EEAE TR 44 20 oA, LB
Pk, KRR, ZATHEE. WES . KHER
b KA FH R Y A S e A ] 7 o
i EEAD AMF JE B A Y S . By A ey AR
b, BT AM 7ET5 IR HERE s R FH A oA A K
KMEL TR RN, h AM BTt
B 4R B 2 AR IRHE
1 MRERE®
1.1 Res
111 #HBBER

T5leck A L e 5 KA EE ), X R A 358
R o AR O R - TS IS ]
i LB S BT TS TR HEAL T3 e HENE BT & 534K
Wit 4 R 0%, 20%. 40%. 60%. KEZHI5
VEHEAL BT 3 B3GR RIS pH FEAIL, BT
TR, HIEAYLR ., SRR S SR
SFHA AR INER 1), ERE Cu. Pb i
P RCMBE I INGR 2), 5 2 T 45w o 0 4
PIARM TR V5 e Ak AR
112 HHXAA

EEVHERPERE Glomus mosseae([RiFK GM) . N
FREEFE Glomus intraradices(fRiFx GI), GM KT

E&E ' BT (1987 4828 ), £, WA, FEVFR M Y5 IFRE . E-mail: weixiangying_cool@126.com
SEEEE, &, BT, 11 E-mail: mayzhang55@yahoo.com.cn

KR EH: 2012-05-21



1352 AR 21 558 THI(201247 )
F 1 HilERNERELER
Table 1 Chemical and physical properties of the experimental soil
e EC {El;/l oH w(ﬁ‘m)lﬁ)/ w(iﬂ_i%lfflk)/ w(iﬂ_i%lﬁir'r:%)/ w(iiﬁfx‘ﬁl%'ll')/ w(é':ft)/ w(é@%)/ w(éﬂ:)/
(mS-em”) (g'kg) (mg-kg™) (mg-kg™) (mg-kg') (g'kg) (g'kg) (g'kg)
0 0.37 8.88 8.13 32.42 20.22 181.21 0.57 0.57 8.58
20 1.24 7.58 84.85 81.12 63.16 258.19 1.38 1.62 8.96
40 0.92 7.65 89.39 122.20 63.63 290.11 1.68 1.65 9.19
60 0.99 7.68 122.70 273.74 65.53 459.46 2.42 2.65 9.46
FAE At 0.12~0.35 <7.8 >15¢g >150 >65 >83 0.50~1.50 0.20~0.50 12~21

*2 FETRLGLEHFEESE Cu. Pb RESHE
Table 2 Contents of Cu, Pb in the mixed soils with different

proportion of sewage sludge compost

HwEE w(i572)/% 5 IR ke D

it 0 20 40 60 (pH=6.5)
w(Cu)/(mg-kg")  20.1 421 467 526 500
w(Pb)/(mg-kg")  18.6 20.1 196 194 1000

D3 B A TS IR I5 Y IR GB 4284—84

A6 T ARAMB 2 B A 4 7 7 5 BRI T ARG
T HS LT M T %E U % (BGC HEBO7B)”; GI Hy 1 iff
SR A BR A w4
1.1.3 X HY

Pk AR e A B KR B8 B e
4 CUKFMGIRARAT, #ERATIEH 10% H0, =i
10 min, FRHEE KU, SREHAKRIAESE,
HIRE . B 2 FEMERIZEEA—E %)
T GERK VR R U 1 )Hk 3 .
1.2 REHE
1.2.1 R A AR

PERAR IR R /N—B, A Kt BB SRR A
oAk BTG I HEAL & i 3R v, AR 2
¥4 120 mm x 105 mm, FREARREAIET 5 R, 4%
PR 5~6 ¢ FHIYMRES T 1 5~10 cm b, &
FERDEE VYRR E | N RS 5 AR 3 Ak,
RN 6 f. AARBUE A AR Y
FeP, MAERKTE 11 AR AR, DU FRAR
RYLR | IR M 4R Cu, Pb & &
1.2.2 42 R eGM ik

K 1970 4F Phillips 554 77200 € B RRAZ G
B R FRE TR ER R GE,
1.2.3 AN E Tk

FFUSCR R B R /K T8 501 UEHAR R Kt
AR, AR e, WK KRR
4 gRAS T, 7E 105 CAH 30 min, ZRJ57E 70 C
fHIR A P LT B E R, FRECESR TP 5
AR5 SRR e LSS RN S A A 4
124 F&B/BEZHNE Tk

T 5 PBLRRE S o A RS, B
FEFATRA ), % HNO;-HCIO, ¥ 1 Ak (11

FLZh 87% @ 13%). I et B A (R
FERIEE, 2004) 0 5 FE AR HD 13505 A 300 22 4
J& i
125 #HE>MFHE
B b PR 58 B ALW R R 8 g2 1 o5
T, 23HT7E DPS 9.01 il fil Microsoft Excel #44F
SER, 7 0.05 2253 i & MK 4440 Fidfr LSD £
HILE
2 #HERESWH
21 GiREENEERRELENFM
HRYFAZ YR G455 AR R 5 P e AT B kit
TR R PR F R 3). 2 A AM RPRIY
EHR R YR —3, FEaiEhst PRk,
TE 40% ¥5 ¢ 3 I Ab B 4R G Rk 3 i K
20%~60% 75 e HE A AL B A AR R e I 3 1 T4l
R ACEE, 2 Fh PR AR R R G AR YR )
FR TR, B2 AN ERZ R ERARRE,
®3 AESRENRESHHBERRNELE

Table 3 Mycorrhizal infection rate of Echinochloa crusgalli

at different levels of sewage sludge compost %

w(i58)/%

LS
0 20 40 60
GM 40.20 e 63.10 ¢ 7750 a 72.90 ab
GI 53.10d 66.50 be 73.20 ab 70.40 abc
CK 6.10 f 8.45f 1095 f 7.54 f

GM: ##l Glomus mosseae; GI: #%F Glomus intraradices; CK-s:
KR B FEEARERE o PSRN /NG TR FoR AL R
255 1 3 (P<0.05)

2.2 SiRHEIRF Ht AM X TRE £ Y E R E

PR b3 e B TS Ve A R B & BTt
B A R A Y NS O B (R 4). R4l
R 20% 750 F AR b, B B A
Yrim SRR 2R AL, 40% . 60%75 R HEAL
AR RN A B S TR, &
AR AEYER 2 4%, MiH GM REARER
i EIAEYIRTE 40% . 60%T5 IR HEAE &b
T G EARIERI T .

PR b v A P e S 2L W R T U
HERE B A i B, 7E 60% 5 e HENL AR ] b
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F4 AEGFREESETHENM FRIGTHREYE

Table 4 Plant shoots and roots biomass of Echinochloa crusgalli

at different levels of sewage sludge compost m/g
L w598/ %
VA
A 0 20 40 60

M BF GM 1.13£0.03f 2.84+0.18¢ 6.90+0.34a 7.43+0.38a
GI  1.05+0.03 f 2.80+0.13e 5.14£0.07b 5.18+0.08 b
CK  1.06+0.15f 2.94+0.16 de 3.56+0.46 cd 4.02+0.24 ¢
HWTFH GM  0.25+0.03¢ 0.70+0.10d 1.70+0.13a 1.23+0.11b
GI  0.33+0.04e 0.99+0.05c¢ 0.78+0.05cd 1.01£0.03 be
CK 0.20£0.03e 0.59+0.04d 0.63+0.11d 0.69+0.13d

GM: #Fl Glomus mosseae; GI: #%F Glomus intraradices; CK-s:
AR B PR ARERE o PSRN R/ING TR FoR AL R
255 1 3 (P<0.05)

2 4~ AM EMHZEA R A Y B K TR
PR (3% 4). HFh GM BERRIIAEAR L T 3 A= Wy s 1
40%75 JeHE AL T B B i E i R, R
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RN+ B E ST GM mRREM, i
40% 5 e fEARAL PR B KT GM R,
HoAh 3P 22 7 AN

2.3 SiRHEREFMEAST AM JMEEELESEN

=l
231 MFERN Cu HEXHTA
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HERh G SR NS> Cu JiE 4 Tt
(R 5)o 2 B AM BERRIUIEFE LT Cu B
PR TR, Hod GM AR Cu
F A ETE 20%~40% 15 Y HE A AL R A Y A 32 A
HHEE 2~3 1% 7E 20%~60%75 e HE A it/ Bk
B, GM BRI T Cu im0
T G BERRREAN G 1 T3 Cu oy sk, 7eaiih
PP 2 P BRI A R Cu R EE R
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T HR S, & 15 Ve HERE T A 2
R A 3 Cu iR M =R AR EGE 5. 1F
40% . 60%75 Y HEAE AL B Hh 2R H B 58 Cu Fig:
IYBUR T ARIEERY Cu TR, AR
FRETEY 1.7 £ 2 i AM EARIERNE M L3R Cu i
WM EE AR . A AL R M T S
TR Cu B E SR K, FEANE R Cu i
O EUEH EES Cu BB 5~22 %, KRR
B Cu B Ui L8 Cu B 80
4~11 1%,
232 #MEIKAPb HEHH T

Bt 5 Je e AR B o B 4 R, GM B RR
Fh P SR ERN G b 35 Po B0 B AL AN 1835
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x5 MEM S CuRESH

Table 5 Concentration of copper in the shoots and roots of Echinochloa crusgalli

w(Cu)/(mgkg™)

) w(i5U8)/%
HRAL BRI
0 20 40 60
Hh 1B GM 11.204+0.40 ab 9.80+0.40 be 11.65+1.85 ab 11.45£1.45 ab
GI 13.55£1.25a 12.15+2.35 ab 12.05+1.55 ab 11.3542.15 ab
CK 9.60+0.20 be 10.254£3.55b 6.95+0.95 ¢ 6.95+1.65 ¢
HiT R GM 81.70+5.50 e 214.00+15.00 a 176.00+4.00 b 130.00+7.00 ¢
GI 77.00+0.20 e 106.50+0.50 d 65.60+6.20 fg 111.00+8.00 d
CK 47.05+4.75 i 50.45+3.85 hi 59.1546.35 gh 72.30+1.60 ef
*6 MEM IS Pb RESH
Table 6 Concentration of Lead in the shoots and roots of Echinochloa crusgalli w(Pb)/(mgkg™)
BRI
0 20 40 60
Hb - GM 1.2540.05 cde 1.00+0.40 efg 1.1040.10 def 1.4540.25 bed
GI 2.10+0.00 a 1.80+0.20 ab 1.60+0.30 be 1.65+0.35 b
CK 0.80+0.10 fgh 0.80+0 fgh 0.60+0.00 h 0.70+0.20 gh
RS GM 6.20+0.30 d 6.30+0.40 d 4.10+2.10 de 4.4540.15 de
GI 8.60+0.30 ¢ 3.80£1.20 ¢ 2.95+1.55¢ 5.00+0.00 de
CK 4.95+1.35 de 8.85+0.45 be 11.05+£0.35b 13.55£3.15a

GM: f%F} Glomus mosseae; GI: 2 Glomus intraradices; CK-s: A4EF; Fdi A PIELbRER . FF K FETAR/NG TR R TR 24 5 5

2(P<0.05)
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ER TR, LR ARIER G B U 2 5
GI HIERN L E3E P R B E ST GM
PRRRIZFNT

+ b P b YR T - B AR = T GM
PIRREERN G R 38 Pb MG AR, GI
PEEEFN T L T3 P o E /05000 2 RAIC, iR R
i RETHEGE 6)0 1 20%~60%75 JeHEAL AL 3 A
FERh RS P e R S I TR R Y
HOE, FIIREIR 1~2 15,
24 SiREEFMAD AM MBESEEEEN
=l
241 #FAM ABNHE Cu g EBH YW

Ab B 8 HE IR B A FON 0% T E
60%, BEIEMNSREMY Cu BERY T
Frimr, Hrh GM BERREERN L B Co BHEEM
12.69 pg FHim %l 85.07 ng, T 6 fiF, RILF
B 10.21 pg FHEE) 27.90 pg, 4T 1.7 5%
7o TE 0%, 20% 5 JeHEALAL B, %R0 E 5 K42
i Cu EHERERALE; 7F 40%. 60%i57
HEACALEE Y, R A R TR
TEARFER T B A 2~3 1%, 1E 40% . 60%75 7%
WAL EEH, GM AR Cu & EE R E R
T GI B REEFR

afigh i s s, B T Cu
AR D ETE(E 7). GM BEHEFE H T &8 Cu
B AR 40% 5 Ve HEARAL BE R R, R 299.79 g,
RaiEhpi T Cu F AR 14.68 £ 7E 20%~60%

VSRR B R AR Cu EAERRE S T AR
i, HHTE 40%75 RHEALALEEH GM B RE SR
B Cu &R R ARILFE 8 5. GM HEARIEFI
R HB Cu B AEBAE 20%~60%15 18 Jfi 43 B3k i
B EE T Gl EMREF T T Cu B4 H
242 #F AM AR XA Pb B £ 2 M H R
TEFR—I15 IR HEAEALBEACE T, 2 Ff AM EfkZ
P B P E AR RIS T AR E Pb
AR (£ 8) , Hrb 40%~60%75 R HEAE Ab 3
ESFRE, AR E RN 3~4 £ R
LB P AR e Bl S YR HE AT S A 5 B i i
FThm, HH GM HEREAE 60% 5 e/ BER
ok, K 1077 pg, EAiEhE L Pb R
19 7.60 15, KAEFETE 20%~60%75 JeHE AL AL B
M E3 Co WAERERAKR, (BB E S TR
F R E S, A LR E AR 3 Y
Ab B e R B e B S, AR R
SSRFERE A R EE Pb R BT O TE 0%,
20%75 Y HENE AL R rp B SR SR M T T
#h Pb E AR ZEF AT, MAE 60%]5 Vet L b B
HEERI T T P A 0 I T AR LA,
P EERFRIKT 40%., GM HEAREER T HL T3
Pb EHERTE 40% BEET Gl kIR, H
o ISPV NTE o
3 itig
3.1 SiRHEARF Bt AM EEE LN
AM R YR SRS RIEA VLR & &

x7 HEMEHMMTE CuZE

Table 7 Total copper contents in the aboveground and underground part of Echinochloa crusgalli m/ug
i bk L
0 20 40 60
b 1B GM 12.69+0.37 ¢ 27.8040.93 cd 80.37+10.42 a 85.07+8.80 a
GI 14.20+1.07 e 34.00+5.37 ¢ 61.96+6.51 b 58.744+9.08 b
CK 10.21+0.17 € 30.1448.52 cd 24.71£2.76 d 27.90+5.41 cd
RS GM 20.43+1.12 de 150.16+8.59 b 299.79+5.56 a 160.33+7.05 b
GI 25.41+0.05 de 105.08+0.40 ¢ 51.17£3.95d 111.56+6.56 ¢
CK 9.1740.76 ¢ 29.85+1.86 de 37.07+3.25 de 49.89+0.90 d
®8 WEM FEMMTE P B8
Table 8 Total lead contents in aboveground and underground parts of Echinochloa crusgalli m/ug
w(i5 1)/ %
fHiiha RRZEAY
0 20 40 60
Hb - GM 1.42+0.046 g 2.84+£0.93 ¢ 7.59+0.56 ¢ 10.78+1.52 a
GI 2.20+0.00 ef 5.04+0.46 d 8.23+1.26 be 8.54+1.48 b
CK 0.85+0.09 g 2.3540.00 ef 2.13+0.00 f 2.81+0.66 ef
H TR GM 1.55+0.06 f 4.42+0.23 od 6.9842.92b 5.49+0.15 be
GI 2.83+0.08 def 3.75+0.97 cde 2.30+0.99 ef 5.03+0.00 be
CK 0.97+0.21 £ 5.24+0.22 be 6.92+0.18 b 9.351.77 a

GM: #Fl' Glomus mosseae; GI: %l Glomus intraradices; CK-s: AAERN; B A FAEEREZE . ISR TARR/NG TR RR A BE R 24 5
(P<0.05)
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Arbuscular mycorrhizal effect on Echinochloa crusgalli growth and heavy metal
accumulation in application of sewage sludge compost
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Abstract: Coastal saline soil mixed with 0%, 20%, 40% and 60% (w/w) sewage sludge compost, respectively, was utilized as pot
culture media. The influence of two Arbuscular mycorrhizal, Glomus mosseae and Glomus intraradices, on growth and Cu, Pb
uptake of Echinochloa crusgalli cultured in pots filled with above media was studied. The soil without incubation of the Arbuscular
mycorrhizal fungi was used as control. The results showed that mycorrhizal colonization rate of E. crusgalli seedlings cultured in soil
containing compost was obviously higher than those in pure saline soil. Meanwhile, the biomass of E. crusgalli seedlings increased
with the sludge content increasing. And the biomass of seedling in 40% and 60% sewage sludge was increased significantly by
inoculation with AM fungi. Total Cu and Pb contents of plants were both increased when E. crusgalli seedlings were inoculated with
AM fungi. Fungi incubation apparently enhanced Cu accumulation in root of E. crusgalli seedlings, and promoted Pb transporting
from root to shoot. These results indicated that AM fungi incubation could promote the E. crusgalli growth and enhance Cu and Pb
accumulation.

Key words: AM fungi; sewage sludge compost; Echinochloa crusgalli; phytoremediation



