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Effects of arbuscular mycorrhizal fungi isolated from mining
area on the enhancement of Cd uptake in marigold plants
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Abstract: In a pot experiment, effects were investigated of inoculation with arbuscular mycorrhizal
fungi isolated from soil of a mining area on root colonization and biomass, Cd uptake and translocation
of Tagetes erecta L. under different Cd addition levels (0, 5, 20, 50 pg/g). Results indicated that my-
corrhizal inoculation significanty increased root colonization and biomass of marigold plants. Plant Cd
concentrations markedly increased with increasing Cd addition levels. For all treatments, shoot Cd
contents were significantly higher than root Cd contents, while under each Cd addition level shoot Cd
contents of inoculated plants were significantly higher than those of uninoculated controls. Especially,
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under Cd addition level of 50 pg/g, shoot to root ratio of Cd content in inoculated plants was 3.48, in

contrast to 1.67 for uninoculated plants. In general, inoculation with arbuscular mycorrhizal fungi from

contaminated soil can increase Cd uptake in plants and enhance Cd translocation from roots to shoots,

showing promises in phytoextraction.
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Fig.1 Hypha and vesicle of arbuscular mycorrhizae in the root of Tagetes erecta L. in soil with Cd concentration of 50 pg/g
A R AL EE; B: X HEAb

Note: A: Inoculation; B: Control.
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Fig. 2 Root colonization of Tagetes erecta L. under differ-
ent Cd addition levels
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Note: Different letters above the columns indicate significant dif-
ference at P<0.05.
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Table 1 Biomasses of root and shoot, and root to shoot ratio of 7agetes erecta L. under different Cd addition level

Y Biomass (g/pot, DW)

Cd 7K Hefh 4k 3 TRAR TTRR AR L (B
Cd level (pg/g) Inoculation treatment i 13 & Contribution of AMF (%) Root to shoot ratio
Shoots Roots
0 NM 2.23d 1.61a 0.724a
AM 3.23b 1.18¢ 14.8 0.366¢
5 NM 2.85¢ 0.76d 0.268d
AM 5.73a 0.86d 82.5 0.151e
20 NM 2.77¢ 0.82d 0.298d
AM 2.62c 1.45b 13.6 0.555b
50 NM 0.89¢ 0.24f 0.276d
AM 1.97d 0.40e 109.7 0.205¢

W AMARFREEFALHE; NM ACFR AR I R DB R A Duncan’s #050; B0 P EbR MR 22, BIEERARE AR F8E5 O 22

5 B3 (P<0.05); FA.

Note: AM-Inoculated AMF; NM-Control uninoculated AMF; Duncan's test was used in this table; data are presented in the format of mean +
standard error, the superscripts of different letters indicate significant difference (P<0.05). Same as follows.
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Table 2 Cd concentration and uptake in Tagetes erecta L. under different Cd addition levels

Cd ¥ Cd M i &t AR BTk
(C:j ljje(vie{:,l HFbE  Cd concentftfn (ng/g) ji)?: iiﬁféﬁ Cd uptauliq(&uf/pot) Contrilj.izli; oﬁt_’kA}li/IF (%) ;E()?t%) (;SOEE
(ng/g) liToe i o L LES concentration Ho 1 LS o L MR Cd uptake
Shoots Roots Shoots Roots Shoots Roots
0 NM 3.14f 0.85¢ 0.27g 7.01g 1.37e 46.6 117.5 0.198d
AM 3.19f 2.53e 0.79d 10.28g 2.98e 0.290c
5 NM 65.23¢ 31.88d 0.49f 185.57f 24.30d 62.7 20.8 0.131e
AM 52.80e 34.07d 0.65¢ 301.89d 29.35d 0.097e
20 NM 147.26d 162.30c 1.10c 407.95¢  133.72¢ 68.0 86.5 0.329bc
AM 261.20c 171.73¢ 0.66e 685.19a  249.35a 0.366b
50 NM 293.43b 640.12a 2.18a 260.06e  155.49bc 133.8 12.3 0.602a
AM 309.10a 432.13b 1.40b 607.96b  174.67b 0.286¢
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