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Effect of Arbuscular Mycorrhizae on Growth, Heavy Metal Uptake and

Accumulation of Zenia insignis Chun Seedlings

LI Xia', PENG Xia-wei'”, WU Song-lin*, LI Zhi-ru', FENG Hong-mei' , JIANG Ze-ping’

(1. College of Biological Sciences and Technology, Beijing Forestry University, Beijing 100083, China; 2. State Key Laboratory of
Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085,
China; 3. Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: To solve the trace metal pollution of a Pd/Zn mine in Hunan province, a greenhouse pot experiment was conducted to
investigate the effect of two arbuscular mycorrhizal fungi, Glomus mosseae (Gm) and Glomus intraradices (Gi), on the growth, heavy
metal uptake and accumulation of Zenia insignis Chun, the pioneer plant there. The results showed that symbiotic associations were
successfully established between the two isolates and Z. insignis in heavy metal contaminated soil. AM fungi improved P absorption,
biomass and changed heavy metal uptake and distribution of Z. insignis. AM fungi-inoculated plants had significantly lower Fe, Cu,
Zn, Pd concentrations and higher Fe, Cu, Zn, Pd accumulation than non-inoculated plants. However, Gm and Gi showed different
mycorrhizal effects on the distribution of heavy metal in hosts, depending on the species of heavy metal. Gi-inoculated Z. insignis
showed significantly lower TF values of Fe, Zn, Pd than Gm and non-inoculated plants, while both strains had no effect on TF value of
Cu, which indicated that Gi enhanced trace metal accumulation in root system, playing a filtering/sequestering role in the presence of
trace metals. The overall results demonstrated that AM fungi had positive effect on Z. insignis in enhancing the ability to adapt the
heavy metal contaminated soil and played potential role in the revegetation of heavy metal contaminated soil. But in practical
application, the combination of AM, hosts and heavy metal should be considered.

Key words : arbuscular mycorrhizal fungi; Zenia insignis Chun; trace metal pollution; phytostabilization; phytoremediation
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Table 1  Effect of AM inoculation on the mycorrhizal colonization and biomass of Z. insignis

P A 3 B/ MUY g B/ cm R/ em 1Y/ % HR 5 EL
CK 0.116 8 £0.007 0b 0.0155 +0. 001 6b 14.2+1.3a 2.2+0.8b Oc 0.130.0la
Gm 0.2559 £0.051 5a  0.0362 +0. 008 2a 14.6 +2. 6a 8.3 £3.2a 42 x11a 0.14 0. 04a
Gi 0.2655 +0.0300a 0.045 8 +0. 004 6a 14.1 £0. 8a 5.1 0. 7ab 20 +5b 0.17 £0.0la
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Fig. 1 Effect of AM fungi inoculation on concentrations of Fe, Cu, Zn, Pd and P in shoots and roots of Z. insignis
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Fig. 2 Effect of AM fungus inoculation on accumulation of Fe, Cu, Zn, Pd and P in shoots and roots of Z. insignis

£2 W AMEEXMEESE TF {EX BCF EH#ME"
Table 2 Effect of AM fungi on the TF value and BCF value of trace metals

WiH SER A Cu Zn Pd Fe
CK 0.32a 0.22b 0.29b 0. 46¢
TF {8 Gm 0.31a 0.20b 0.25b 0.11b
Gi 0.35a 0.16a 0.19a 0. 08a

CK 0. 10a 0. 14a 0.07a 0. 005a

BCF {4 Gm 0. 70ab 0.09b 0. 04b 0. 002b

Gi 0.38b 0.08b 0.05b 0. 002b

U)TE i = s 1534 e/ 0 T A8 T A SRR BCF {1 = b |- W8T & Bk i/ M7 IR e B 5 22 eP R 5 YR 5 P48 Tl — 1 o R

7 FRTE P <0.05 BERKTFEFBE

I, R Gi SR TEAR M L R Cu 19 (EPNE AR B 2R (P <0.05).

HPEITCRM. R Gi Al Gm, MIEAR M 35 K FEXS T X REH 2Rl Gi i SEARME AR I Fe 1Y

MR ES Zn S2E W ERE (P <0.05) ,FEETE  SRDEHEIN(P <0.05) (FK3), MM Gm X HT

H2ESe. TIRD AM EEX Pd REEARMIBEW, 2. 5 IR R G L R Gm B B AR B T
£3 TR AMEEMBEAEKASESEABOBM /e

Table 3 Effect of AM fungi on the total content of trace metals in Z. insignis/pug

AL Fe G i& Cu Biiit Zn B Pd Bt P EdE
CK 293.24 +28.85b 10.49 £2.13b 22.31 £3.79b 47.16 +1.31¢ 224.11 £25.69b
Gm 363.73 £38.96b 15.90 1. 12a 41.09 +8.88a 72.70 +10.40b 523.46 +105.96a
Gi 494.95 +88.40a 9.66 +1.15b 37.88 +3.87a 102.26 +14.42a 429.72 +44.69a

1) R EAE N 5 WEEMFIIE « AR 2, [/ —3 AR R FHRFRTE P <0.05 RE/KF2ER 8%
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