Kl FREFREFR
2016 4F 7 145 33 4 -5 4 11:349-354 July 2016+ Vol.33+No.4:349-354

EMANEREENMEZTZLEEIEPIKESS
225 PAHs ZBRHIX R

MIRE 2, F IR, RE A, ks

(LITIRAE RO B, TEIR A AEE TR E U S I0, VI8 At 2100365 2.3 st Ay e A LTS Yeda il S 1B S 0
LA AL 210095)

W OE.DUFEMEE N 23552 (PAH )RR Y, LI T8 (Medicago sativa L.) J9 18 T A YD , 1% F 4h B FRFE 5 (Glomus etunicatum,
Ge)  JEVGBRFEE (Glomus mosseae ,Gm ) FJZ AR IR FEEE (Glomus lamellosum ,Gla)3 Fh KL AR B/ (AMF) , BIF5E T 3280 AMF T 433
B AMF 2% BREEEE i PAHs LPRFMER . 35~75 d, %5l Ge .Gm Gla AbHIH) LR R 2% E BIRERER SR Sk
TR TS 2 O 5B P BB 1) 4 4 17 5525 B, SRR BRAH EE L 75 d B4R Ge \Gm  Gla ZbF Y 56 5 ROk S £ o mikm T
48.58% .55.99%H1 50.23% , MIRFETZ % S N E T 38.75% .50.95%F1 46.12%., H:fl AMF {23 T L3 b SE RS (0 2208 , W2 At ]
(35~75d) FEK, $&Fl Ge Gm Gla Kb BEAY 43t E 2 BR A 731 i 15 83.4%0~92.7% .82.1%~93.8% ,86.9%~93.4%, L EBRA K
42.2%~63.5% 43.7%~69.2% 44.6%~66.4%., R Ge .Gm FlI Gla RbBE1-3Erf AMF B 229 %  MIRBRER GBS LR IEmEEm
FBRRZ AR 8 A DE O FR R R AMF 48 5 1 -3 rh AMF (R 222 5 f BBk e 52 R O i, Rk T+ 58 PAHs 19 25
Bio WFFTEE A W B MR B AR5 PAHSs 15 Y - 38 A0 B S WL ER B AL T4 42

KEIE  AKT AR B (AMF) ; 22 % 58 s BRIE R 2 25 ke £ 3B

525 :X53 CERAREAD: A X EHE:2095-6819(2016)04-0349-06 doi: 10.13254/j.jare.2016.0086
51 A=
BRI, 5% M, REAT, . HR AR B W FIAE S8 B 18 13 ak 388 2 0 ik 5 PAHs RERAGICR[] AL IE 5 B 2% 4R, 2016, 33
(4):349-354.

YANG Zhen-ya, ZONG Jiong, ZHU Xue-zhu, et al. Correlations of Glomalin Contents and PAHs Removal in Alfalfa—vegetated Soils with Inoculation of
Arbuscular Mycorrhizal Fungi[J]. Journal of Agricultural Resources and Environment, 2016, 33(4): 349-354.

Correlations of Glomalin Contents and PAHs Removal in Alfalfa—vegetated Soils with Inoculation of Arbus—
cular Mycorrhizal Fungi
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Abstract: The correlations of glomalin contents and removal of phenanthrene and pyrene as representative polycyclic aromatic hydrocarbons
(PAHs) in soils with inoculation of arbuscular mycorrhizal fungi( AMF ) were investigated. The test AMF included Glomus etunicatum(Ge ),
Glomus mosseae(Gm), and Glomus lamellosum(Gla ), and the host plant was alfalfa( Medicago sativa L.). The AMF hyphal density and con—
tents of easily extractable glomalin and total glomalin in AMF-inoculated soils were observed to increase with cultivation time from 35 d to 75
d. Comparing with the control treatment( CK) without AMF inoculation, the contents of easily extractable glomalin in soil increased 48.58%,
55.99% and 50.23%, and total glomalin contents increased 38.75%, 50.95% and 46.12% with Ge, Gm and Gla inoculation after 75 d, re—
spectively. AMF inoculation promoted the removal of test PAHs in soils. The removal rates of phenanthrene and pyrene in soils with AMF en—
hanced in 35~75 d. 83.4%~92.7%, 82.1%~93.8% and 86.9%~93.4% of phenanthrene and 42.2%~63.5%, 43.7%~69.2% and 44.6%~66.4%
of pyrene in soils with Ge, Gm, Gla were removed in 75 d respectively. AMF hyphal density and total glomalin contents were observed to be
significantly positively correlated with the removal rates of PAHs in soils, indicating that the colonization of AMF enhanced hyphal density
and total glomalin contents and thus promoted the degradation of PAHs in the soil environments.
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Figure 1 Hyphal density of AMF in soil after 35~75 d
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Figure 2 Contents of easily extractable glomalin in soil
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Figure 3 Contents of total glomalin of AMF in soil
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PRI, 55 - HER AR EL A AR S AE 7 LI P R R R 5 S PAHs KERIOKER 2016 £ 7 B
R EMAMF LERTEPRHLEE SHREBESELS PAHs EBREM Pearson X R
Table 1 The Pearson correlation coefficient between hyphal density and PAHs removal rate, total glomalin and
PAH removal rate in soils with AMF inoculation
Ge Gm Gla

i H 5 5 5 X 5 X

TR 225 0.897%* 0.849%* 0.922%* 0.909%* 0.771%* 0.919%*
BEREHEER 0.793** 0.716%* 0.937%* 0.954%* 0.888** 0.772%*

o TR B R # K (p<0.01),

T2 M AMF IER) T8 PAHs XBESHLZE BHREEZSENEASINER

Table 2 Regression analysis for the correlations of PAHs removal rate with hyphal density and

total glomalin contents in soils with AMF inoculation

AMF PAHs B Epx R?
Ge E[5 JeBR B (3E )=78.046+0.038x 4 22 5 £ +0.001 x A BR FE 75 22 0.807
B FBRFR (B )=34.913+0.100xTH 227 £ -0.002x IR R K 0.722
Gm Ak FBRR(FE)=69.602+0.01 7x [ 2255 B +0.01 1 M BRHE T 2 0.892
3 FRRR (L )=8.959+0.009x 5 22 %5 i -0.034x BBk M5 £ 0.911
Gla E[5 FBRF(FE)=75.303-0.002xTH 22 25 FF+0.01 1 x Bk 25 % 0.790
I FBRFR(TE )=35.083+0. 1221 2245 i —0.007 x S Bk FE 5 2 0.722

faBR s Il 3 Ak X 28 PAHs 76 + 3 P A B A — HL 52 2
WF9E# BT . Joner 55 DR FH — BRI R 22 B R 1
FAHW, WSS T HXS PR Tl 5 Y 3 s 2 VR,
RIVEERD AMF J5 +38rh PAHs ABRR5E R . HAb
B T AU E5 8P, AR Rk I, el Ge .
Gm il Gla {2 #F T R S840 B 18 - rp JERIEE A &
B o SR E A SCHRIESE AP W R 2 = A TR
HRAE S PAHs 75 5% 3 () £ ZHLH, Xt + 5
PAHs BRI TTERAR /N T AMF 7EHTR R 47 B B AR
PRIAEEEE R T IR WXt PAHs B R FRAE A, 10
SR Ge .Gm Fl Gla {2 +-3E R JERIEE LBR A F2 22
HLEE,

AMF 221744 R T 48 PAHs RYiz 4, H.
AMF TR 22% 5 /38 in vl 2 1 PAHSs 75 2 3 ig &
RO BT BRI ST & B AMF AR ARG 22 7T LA TS
Qe g AERTEE , H 2288 5 IR s TR EE,
FH T TR 22 W AR AT A5 A8 ) G AR T WSO 22 1Y) - 4
PAHs, [m]H 38 i T 22 B K i i s 7 1
A Wy B S £ SRR P R A PAHSH,
AXLERBIR, R Ge Gm Ml Gla J& 7= (4N B
2R UE T £ HEh PAHs (RERE, RN AMF Zb3ER 1
38 PAHs EBRR & TA AT IEAL B 45~75 d P Gm
AE PR T 22 B T T Ge Al Gla ZRFR, HxH £
HErhIE 2R Ge F1 Gla KPR 7 5 3% & A
Sk A A T 22 BB AN T E A I 7 AR DR B B 24 I, AMF
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Ge #1 Gla #H L, Gm BB/ A BE ZHYSMETE 22, TG
Iy L PAHSs A4 fil AR, G 2o ) 89 R ik
RET IR 1 LI i Y FE A i T
148 rh PAHSs B .

FEAh AMF BERSAE L3 rh " A R FRE R R R
M, A KIRER R S 13D PAHs S5 LTS QLRI
TARER, ENINEAS VAR, 1996 4F, Wright
S UON TSR IBOT AL T IR R X Wi
A R ME——28 1 AMF 77 AR JF B3 R b Ry
H BT J5 2k, Rillig"F1 Lovelock S597E— 1544 Hofiy
HORERER E M K L E M (Glomalin related soil
protein, GRSP), Driver 2% B, BR R E A H %
TR L IS A A b ] 5 7 TR 22 240 B BE R LA
7 RS B R TIPS S T Bk
FOMER T K AR R A ME T REAR  AE I 5
HPE HARRE TR RE 4k, Hagehaka
B2 AR S TR BRI 45 32 575 K . R4l , AMF
PR R R R A LB ) E R — W
IR A B EORYE T AR R I, IR
R &Y PAHs EBRIEATE R E IEAHCC R, X F %
HUTREAR: Hfl AMF J5 HEhek@E £ 58
HEIAR TR A, fEdE TR YRR R Y,
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HEMTHE R T IR ) 0B S M AMF (=2
A R 2 0] AR B 22 5052 SN R IR B i 1= 281,
R HIL AT AT S0 0 B 22 5+ 38 R I5 e i
W SO IZ i, IO 20 2 ) 3 R B S W, B R
F A P B RS A s, SRR s T g
PAHs (1) RBRECE

4 #ig

(1)FERD AMF ] 75 A 38 v Az KR i 22 ok 3
BR ., GRS EM L, 75 d B3R Ge .Gm Gla 4t
PR I G AR Ok R R T RS T 48.58% .
55.99%F1 50.23% , SERFEFGE R g 1 38.75% .
50.95%7%1 46.12%

(2)Fh AMF {2 it 7 b JEREE 1) LB, 35~
75d, R Ge .Gm Gla AbFE A + 38 b IERY L B0
B A 83.4%~92.7% 82.19%~93.8% .86.9%~93.4%
BE I 2B #5K 42.2%~63.5% (43.7% ~69.2% 44.6% ~
66.4%.

(3)4Fh Ge .Gm Fil Gla AbH 43 AMF [ 22 %%
I BRRERE R RS IR IR A LR ] A
R ATE A (P ST

S 3L -
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