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Effects of Arbuscular Mycorrhizal Fungi on the Uptake of Phenanthrene and Pyrene by Alfalfa
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(Institute of Organic Contaminant Control and Soil Remediation, Nanjing Agriculture University, Nanjing 210095, China)

Abstract : The arbuscular mycorrhizal fungi(AMF )—mediated uptake of polycyclic aromatic hydrocarbons(PAHs) by alfalfa(Medicago sativa
L.) was investigated using horizontal three—compartment microcosm systems. Glomus intraradices(G.i) was selected, and phenanthrene and
pyrene were experimented as representative PAHs. The alfalfa roots were clearly colonized by G.i in soils contaminated by test PAHs, and the
mycorrhizal colonization rate amounted to 61.20%. The concentrations and accumulation amounts of phenanthrene and pyrene in plant root
and shoot increased with the G.i inoculation, and more significant enhancement was shown for pyrene. Significant positive correlations were
observed between the accumulation of phenanthrene in plant(root or shoot) and the plant biomass. The G.i inoculation limited the transloca—
tion of PAHs from root to shoot, especially for pyrene. Compared with the control treatment without AMF inoculation, the ratio of pyrene
translocated from mycorrhiza—colonized root to shoot decreased 13.85%~37.47%. The higher concentrations and accumulation amounts of
phenanthrene and pyrene in mycorrhiza—colonized versus nonmycorrhiza—colonized plants indicated that the extended hyphae of arbuscular
mycorrhizal fungi into PAH-spiked soil might absorb and transport PAHs to roots, resulting in enhanced residue of PAHs in roots.
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Figure 1 The diagram of the three—compartment cultivation system
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Table 1 The initial concentrations of phenanthrene and pyrene in soils of contaminated C compartment

ZHF R TR K F/mg ke
(Polycyclic aromatic hydrocarbons) So S, S, S, S, S5
JE(Phenanthrene ) ND 32.31 57.59 72.34 1515 292.6
B (Pyrene) ND 16.91 36.70 51.51 108.6 194.9

1 :ND F/R R H (ND means undetectable ) ,
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Table 2 Mycorrhizal clonization rate of alfalfa at different contamination levels

154 4 (Soil ) So S

Sz Sg S4 Ss

1ZYL 2R /% (Mycorrhizal infection rate/%)  54.33(2.08) 63.33(5.77)

58.00(3.61) 63.33(2.89) 65.67%(6.16) 55.67(4.04)

AR S NEET R , * FORTE P<O.05 K FEBEWESR

Note:data in bracket are standard deviation, * denotes significant difference at P<0.05.
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Figure 2 The effect of inoculation of G.i on the biomass of root and shoot of alfalfa
R3 EMGCIMEREBERAMEMPIENESE
Table 3 Concentrations of phenanthrene and pyrene in root and shoot of alfalfa
Qb JE & B/mg kg™ AR/ mg-kg?

(Treatment) HE 2SI W1% 0t ASVE W 1% WA ASIR W1% Znt 250 W1%
S 79.70(7.28)b 17.91 66.94(3.05)b 71.79 3.62(0.95)c 202.34 1.79(0.57)b 83.52
S, 127.68(34.82)a 27.67 82.02(9.06)ab 42.28 5.02(1.71)be 114.85 2.21(0.37)b 39.62
S; 112.99(5.26 )ab 29.20 91.19(7.83)a 36.12 10.88(6.30)b 211.19 3.63(0.76)a 95.26
Ss 90.69(18.97)b 16.95 61.24(17.15)b 54.56 27.00(4.06)a 216.95 3.43(0.39)a 55.70
Ss 85.42(8.32)b 21.16 65.18(14.67)b 66.72 7.64(0.26 )be 211.01 1.77(0.21)b 43.33

AR S AT AR . F—FIHRRTFRRRTE P<0.05 KFEFEE, “BIE" R SR I L, SR A B f iR s 25 th3EA

B E R AIEEE .

Note:data in brackets are standard deviation. Values with different letters within the same column are significantly different at P<0.05. Enhancement

means the enhancement of the concentrations of phenanthrene and pyrene in G.i-inoculated versus nonmycorrhiza—inoculated treatment.

R4 FRAEEEETEREEEIMPENESESRPSENLE

Table 4 The ratios of the concentration of phenanthrene and pyrene in shoot to those in root

JE(Phenanthrene ) ¥ (Pyrene)
AbFE(Treatment ) — —
+AM -AM A5 08 W/% +AM -AM ZRHE W%
S, 0.84(0.09)* 0.58(0.09) 25.82 0.50(0.12) 0.51(0.18) 0.08
S, 0.64(0.13) 0.57(0.07) 7.04 0.47(0.16) 0.69(0.18) -23.92
S; 0.81(0.09) 0.75(0.15) 4.88 0.38(0.11) 0.56(0.23) -17.94
S, 0.86(0.19) 0.68(0.06) 18.48 0.13(0.03) 0.27(0.04)* -13.85
Ss 0.76(0.22) 0.63(0.16) 13.00 0.23(0.02) 0.58(0.34)* -37.47

W E S AT R ER 2 , * FRIRTE P<0.05 K BEWEES, IR

{ELAYBE IR , Note: data in brackets are standard deviation, * denotes significant difference at P<0.05. Enhancement means the enhancement of the ratios of

the PAH concentrations in shoot to those in root.

"RAE SR AR B L, B AL B M pIEHIEE S B SR P A BRI
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Figure 3 The effect of inoculation of G.i on the accumulation of phenanthrene and pyrene in alfalfa
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