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Impacts of Arbuscular Mycorrhizal Fungi Inoculation on the Uptake of Cadmium and Zinc by Alfalfa in Con—
taminated Soil

HUANG Jing, LING Wan—ting", SUN Yan—di, LIU Juan

(College of Resource and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )

Abstract: Uptake of cadmium (Cd) and zinc(Zn) from soil by Alfalfa(Medicagosativa L.) inoculated with different arbuscular mycorrhizal
fungi(AMF) was investigated utilizing a greenhouse experiment. The eight examined AMFs included Gloumus lamellosum(G.la), A caulospora
mellea( A.m), Glomus mosseae(G.m), Glomus intraradices(G.i), Glomus etunicatum(G.e), Glomus constrictum(G.c), Diversispora spurcum
(D.s) and Glomus aggregatum(G.a). It was observed that the alfalfa roots were effectively colonized by AMFs even in the contaminated soil
by Cd and Zn. The accumulation of Cd and Zn in plant was enhanced with AMF inoculation. However, mycorrhizal effects on plant growth
and accumulation of Cd and Zn differed between test AMFs. Compared to no—AMF control, the concentration and accumulation amount of Cd
and Zn increased in roots, but they decreased in shoots with the inoculation of AMFs. This indicates that AMF inoculation impeded the
translocation of Cd and Zn from root to shoot, and consequently weakened the toxicity of these heavy metals to plant shoot. It was proposed
that the increase of the plant biomass by AMF inoculation affected the enhancement of Cd and Zn concentration and accumulation in plant.
Results of this work provided useful information on the AMF-based uptake of heavy metals by plants, and would potentially be helpful to risk
assessment and food security in contaminated soils.
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1 H# 80 d &R 8 #R[E AMF fEMEME
Table 1 Biomass of alfalfa inoculated with different AMF's after 80 days of seedling

iz o EFRA Y (T /g pot™ SEINEEE Wi% WERAY 2 (T /g pot™ HIMBEE W%
CK 0.571(0.179)c 0.630(0.069)b

Gla 0.926(0.121)ab 62 0.817(0.011)ab 30

Am 0.781(0.013 )abe 37 0.822 7(0.135)ab 30

G.m 0.641(0.148 )be 12 0.768(0.135)ab 22

G.i 0.893(0.083)ab 56 0.905(0.033)a 44

G.e 1.082(0.161)a 90 0.722(0.028 )ab 14

G.c 0.862(0.095 )abc 51 0.744(0.034)ab 18

Ds 0.820(0.120)abc 44 0.768(0.248 )ab 22

Ga 1.038(0.332)a 82 0.922(0.199)a 46

T« [ASIER G AR FEFR A R AL BER] 22 53 B 3 (P<0.05) 45 5 B AR e s W (% )=(Mus—Ma)/ Mo 100, M 93T AMF ZRBHEY

YT 8, Mo AR AMF ALBEEOAEY) T, W R IIEE .
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4, BEE M UAR FEE GR AL AR, BEARTEAR B AR
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1 3 B At 1A] P, B AR A (R A A A K B SRk R
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HERB L MEYERKORIERAREE, BYE
B, AR AR AR KBRS , HLR R AT B S5 AR IR YL
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2 H# 80 d BHHEMARE AMF LEBRIEM Cd SERRESE
Table 2 Concentrations and accumulation amounts of Cd in alfalfa inoculated with different AMFs after 80 days of seedling

Cd &&/mg kg™

Cd A& & /mg-pot™

SRR i B AVIREE W% R AALIEE W% i3S ALIRRE W% HRFB ALIREE W/%
CK 6.34(2.60) 76.94(9.35) 3.37(0.77) 48.92(11.04)

Gla 4.83(1.45) -24 99.02(1.26) 29 4.46(1.51) 32 80.94(25.06) 65

Am 2.54(1.18) -60 100.43(15.43) 31 1.98(0.88) -41 83.92(25.06) 72

G.m 4.74(1.08) =25 93.86(18.30) 22 2.96(0.46) -12 73.68(25.28) 51

Gi 1.43(1.20) -77 111.03(3.43) 44 1.32(1.20) -61 100.54(6.66) 106

Ge 4.45(3.08) -30 89.71(3.28) 17 4.75(3.51) 41 64.80(4.87) 32

Ge 3.44(3.74) -46 91.75(6.41) 19 2.74(2.87) -19 68.39(7.76) 40

D.s 9.18(2.37) 50 92.93(29.66) 21 7.96(2.90) 136 76.23(49.30) 56

Ga 5.40(2.54) -15 115.53(24.75) 50 5.29(2.08) 57 109.82(44.87) 124

HE:W (%)=(Canr—Ca)/Caxx100, Cur F3EFD AMF L BHEY A A E SR & B ESRRE, Ca AAEF AMF A BEYIANE SR S EEHER

B, WoHEYAAES R &S ESMRARNELIEE. TR,

3 W80 d BHEFAR AMF LB Zn SERRES

Table 3 Concentrations and accumulation amounts of Zn in alfalfa plants inoculated with different AMFs after 80 days of seedling

Zn & B/mg kg

Zn F R B /mg-pot™

R B RIEE W% i BAIEE W% B ARKIEEE W% R AACIRIE W/%
CK 76.03(23.59) 229.70(32.54) 41.00(5.72) 146.06(33.98)
Gla 23.50(0.99) -69 273.42(45.43) 19 21.84(3.07) -47 223.27(35.13) 53
Am 17.81(1.65) =77 279.57(32.44) 22 13.93(1.52) -66 226.84(14.74) 55
G.m 40.32(5.17) -47 320.90(29.10) 40 25.87(6.81) =37 246.88(53.13) 69
Gi 83.59(2.51) 10 355.94(9.51) 55 74.74(8.70) 82 322.12(15.11) 121
Ge 21.26(0.74) =72 235.34(20.39) 2 23.07(4.13) —44 170.14(20.57) 16
Gec 43.91(13.58) —42 323.67(47.88) 41 37.19(8.27) -9 241.65(44.85) 65
Ds 60.21(12.26) -21 326.43(39.13) 42 50.35(16.32) 23 246.13(59.00) 69
Ga 59.08(5.53) =22 309.04(20.05) 35 62.31(24.65) 52 283.15(49.67) 94
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Figure 4 The increasement of Cd and Zn concentrations and accumulation amounts in alfalfa by AMF inoculation

as a function of alfalfa biomass
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B EIXT AMF 42 5% 38 44 52 M R A — 3L

(3)#:Fl AMF AbHEEE IR T £ AL E 755 Cd Zn Y
R 2 EHERAR RO AR RME . A
7 Fp AMF LbBR{H 26705 75 Hh b8 CdZn & B F#AL,
B A 8 Ffr AMF 42 Fp Ab B ¥ 22 2 B 5 iR ¥B Cd.Zn
SRR BRI, KRR AMF SR, 216
BHIERT Cd.Zn HEHEEMRREMNILIEE S5 HA
P2 IEMEKE R, R AMF R YA Y &5
RHARN Cd.Zn S EM BB KA EEHLH
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