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Effects of Arbuscular Mycorrhizal Fungi( AMF ) on Growth and Cd accumulation of Upland Rice and Soil
Enzyme Activities in Cadmium Contaminated Soil
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Abstract: Arbuscular mycorrhizal fungi( AMF ) have showed to enhance plant resistance to environmental stresses. In this study, the effects
of AMF(Glomus mosseae, GM ) on growth and Cd accumulation and rhizospheric soil enzyme (urease and invertase ) activities of upland rice
were investigated under different Cd addition levels(0, 2, 10 mg+-kg™) in a pot trail. The colonization rates of upland rice roots by GM
ranged from 37% to 72% and decreased with increasing soil Cd concentrations. The mycorrhizal colonization significantly enhanced soil en—
zyme (urease and sucrase ) activities(ranging from 9.6%~44.5% ), promoted carbon and nitrogen metabolisms in the rhizosphere, and in—
creased upland rice biomass (ranging from 10.4%~57.1% ), as compared with the non—mycorrhizal upland rice. The uptake and transfer
of Cd in upland rice and Cd concentrations in rice grains(ranging from 26.8%~57.1% ) were significantly decreased by GM inoculation.
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Table 1 Effects of AMF inoculation on mycorrhizal root
colonization rates(% ) and hiomass(g-*pot™) of upland rice

in soils with different Cd levels

H b7 KERE

Cd/mg-kg" HAMLIL RYUK/% R

0 CK Ft 7.0203¢  17.5x1.7b  2.2+0.2bc
GM 7249.4a  102+1.0a 24.9+2.5a 5.0.£0.5a
2 CK i 6.1203¢  15.1xl.1c  1.940.1c
CM 59+59b  8.6x1.0b 17.320.7b 2.5+0.3b
10 CK KA 37+08d  11.5+1.1d  1.1x0.2d
GM 37£5.0c  6.2+04c 13.8+1.0c 2.0£0.2c

1 CK O AR AT M g Fi b 3L ; () — 81 B w5 A )
HXERAPE(P<0.05), T,

2.2 B CM B BRBRIKEIE Cd B2

ARALFh GM TE I, 25 Ab PR FEA R 350 kA
o Cd &4 5 1.06 ~27.82.0.20 ~5.39 .0.021 ~0.82
mg-kg” (3R 2), P CM A R TREAILF A4 585
Cd B, BRI 8 KNI AL (26.8%~57.1% )
SH FEB(29.2%~41.6% )>HR 2 (10.4%~24.3% ) , 7 Cd
VNI B 3 1 (10 mg - kg™ ) ), BRI 235 0 oA f 25 (P

R 2 AERE Cd BT EMAMAEMEGTERER
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Table 2 Effects of AMF inoculation on Cd concentrations in grains,
straws and roots of upland rice grown in soils

with different Cd levels(mg-kg™)

Cdimg-kg'  HEFiAbEE MR o 7% kL
0 CK 1.06+0.18d  0.20+0.03d 0.021+0.001e
GM 0.95+0.15d  0.13+0.01d  0.009+0.002¢

2 CK 6.77+1.11¢ 1.37+0.21¢  0.36+0.04c

GM 5.15+0.27¢  0.97+0.14c¢  0.16+0.02d

10 CK 27.82+2.06a 5.39+0.70a  0.82+0.14a

GM 21.07+2.59b  3.15+0.28b  0.60+0.08b

<0.05), #Fh GM HALELS , AR Cd (s 4E Fhis
REMHAAFEFEE PR3, HABERK M
M B s BB kPR s R AR
2.11~8.95.0.14~0.19 } 0.07~0.19, AgAHEFp kb HE 43
SR 10.6%~24.2% .5.0%~26.3%F1 15.8~38.5%
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Table 3 Effects of AMF inoculation on Cd bioconcentration factor
and translocation factor in upland rice grown in soils

with different Cd levels

Cd/mg-kg™
2 10

WAFERK CK  10.01+1.66a 3.39+0.55a 2.78+0.21a
GM  8.95:1.45a 2.57+0.13a 2.11+0.26b

MR- FFFis 2% CK 0.19+0.01a 0.20+0.01a 0.19£0.01a
GM  0.1420.02b 0.19+0.04a 0.15+0.01b

M FIR—FPRIAGIZZEB CK 0.1020.02a 0.26:0.01a 0.1920.03a
GM  0.07£0.01b 0.1620.02b 0.16+0.05a
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Figure 1 Enzyme activities in rhizosphere of upland rice grown in soils with different Cd levels inoculated or uninoculated with GM
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3 e
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e FAREA TR A Wi B PR - SRR TG 1 R
RGP P A ] 4 5 o 2 TE AT 5G9 2R (P<0.05 ) , 1 i 4
PRI AR Cd &R 2 TSR AR (P<
0.05). %A GM IH -5 SR AT Y AR 5 52 )
AR AW R RE ), R i B R e Cd

iy B TR AR, U REAR A Cd /9 s S is

B 1=, TR 2D Cd 78 FRE R P G H R AR H R
R, IFE M Cd 15 e rE i se bk, $m BART Cd 1544
FIE NP TRIET, Rl GM TR 5 R AEAR 2RI I B AR
WA 2R EFEC R (AL T MR b A
HLERSE ) IR ORI 2, Sk SEAEAR PR A & i I
JEANRE SR, e DE AR BRGAE 9  A K 38 58 A e Kk
P, DT S8 25 00 5 - B Rty AR W A ) 0 e, i
SRR PR 3 R MR REI, A A TR E R
A A A R A e . AR R R
Fi ke 7 AR Cd A9, BRI AR e 5 43504y Cd
T R R EAOCCR,

T 2L AR, H AT C T PAE AR L TR VR I
IR R T 4 R IS A A AN R sk AT S5 A5
KRB, Cu i5 Y A 5 i A DS TR AR L0 AT g 2 4
AR R T Cu M, Aloui 57 & B, Ik Cd
15 G - R DS TR AR I TR 238 5 7 Hl X Cd

F4 BB OMEBLEER £¥E Cd S2URREEEENEXXER

Table 4 Correlations between mycorrhizal root colonization rates, rice growth, rice Cd accumulation and soil enzyme activity

GM YR M Cd&ht b cd &R kPR Cd &R HRE Mo FEE kPRI IREETEYE  REREERNS M

GM e 1

R Cd & -0.893* 1

MBS Cd i -0.912+ 0.988* 1
kL Cd i -0.921% 0.9647 0.9867%* 1
MR 0.924% —0.8927%% -0.898%* -0.914%* 1
o F I E 0.837% —0.822%% ~0.8437%% -0.824% 0.845% 1
U AT 0.804# —0.758%* -0.801%%* —0.769% 0.833%* 0934 1

IR Tt v e 0.951%* ~0.952% -0.963%* —0.979%* 0.926%* 0.878#* 0.780%* 1

TERHAETE M 0.657% -0.836% ~0.845% -0.816%* 0.724 0.843%% 0.790% 0.795% 1

T %70 P<O.05 ARG, 472y P<0.01 #HC.
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