wF @ ¥ 2016009):75~78

w4y« EHREFF -

DOI.:10. 11937/ bfyy. 201609021

M E R JB13 B S EFXTRE

£ 8K, ZFE AE MK Kk B, X WA

=5

N, BB

»

GFSEMR R LBl AR, BIIT FFFFI/R 161006)

B ESHEANRARIBB R EFARM  RAMDBEDBRESG IO T X, HRT
Pb.Cd e A4 UB1) 5 & F 5 £ R4 A2 Pb.Cd 5 L3ES ¥, A BRI S RXE L E

R AP Pb.Cd & £ ey £ A FH4E R, BLxfb L3R H4ER & T T

,Cd @ FF ARG WHERZET Pb, HFFAAGTRELENRSA,Pb.CdE—FXRF
FHWTHEEER TR, ABE B RRIZIFSELENTE,

KW REF ARIUEEREL R
hE 5SS S 688. 4

HERBIGRESKERANZ MK RE, EEE
HRHIEESBEHARTRC B2 AR S
BRSNS, BEERERHIERB S, BRBEL,
HeRGRTENEER - TERN TR, L—KER
FARIRMEE BIBUIRCR , BR-5 18 5 BOR 9 R AT sk #b
BB AR BRGS0 sh -1 o A Y- Ak
A EFERSBEEAR, U EJA SRS S5
MR NAR , BRA B BRI E YRR
VG YRIAEE s Yelly AR [ BRI FAAE 4 B AR B
AR 2% R 5% o 1835 Y W R A7 IR R o L HE R L
WAl BB 5 e R T B B . B 2R (Festuca
arundinacea Schreb. ) J& ¥ )8 (Festuca) 3 ZERI I,
BAEYER AR GRS R, IREH,
BN A B A — i W I R i 82 B A L ERE
REFHTBREREAESRE LIS RMMRE D, &
HWAES R AR5 B ST T %% DREBLA & 336 X 45 1
W B S LT A2 BB 1 AT IO, B R R B B R R
FEMA AT ATUASREXN AN E R SRKET.
JIN S5 T Hitk B Ak TB12 5 2 3 Rar =t Rk
P EE 4R AT BB 3G A A Y B RS VIRVR B RSP
BEBWA-MEER., RMETHREH, FESE
FXTULRY Cr W LB R &4, Cr M XBRFEH B
61.44%0 ;% Cd fy BRIk 43.01% 5%t Cu YL BRFH
36. 7256 X%F Ni L PR3 K 18.58%, A UL, 5 £ RTE

E—EBEEN B 1968, 4, ¥4, 81, AR F &1 4 IR%
5 RS IEE 5 S . Email:492012666@qq. com.

ESTWH: 2L E 8 RHFAL TR B (c201240) ; F F94 R
K 1% K3 A B (YISCX2014-022X),

W HH#3:2015—12—18

SCRRFRIRAD: A XEHHE:1001—0009(2016)09—0075—04

RHELSENERARITMEREIR. RN L5
HhifE X E 48 Cd.Pb A B RBTIE A Rk, 810 2L
TG0 T A AR X 18 336 DTS B 1 338 v IR A 4R Y R
i, LA 2 FPAL IR I SRR R R B RS R EE T,
IS HREIMRBATFHEE G, UM ESR R T
) TR SR BB 2R AR

1 #MBR5H*

1.1 Rssk

LL1 HHSEEFFF SHEFM TR EIRHEEE
FEFE AR Pl DR OE T E 1) & E R, 2R TR K ki Fh
FEFBFERM 12 h, 22U KREBRPEETHEETE
R,

1.1.2 fXE#  Pb.Cd B E#k IBI3 (3R 5E 15 4L
KBS PG 518 5 SL 56 2 T e Ak 15, 5 8 N MBI
FEEB) i U AR BT =R, B I A MR o 2 X
10° CFU/g,

1.1.3 HiA+4E REBRRBRITAIIEEHIL Pb.Cd 5
YeX Ik, T /543 20 B i 75 3 L 1T K S AL B,
+ 3+ Pb.Cd B R 46 & & 4071k 45. 86.36. 37 mg/ kg,
—& 4G Pb #1 Cd B a 26 MH. B
— A RN INE 4 B FEXT IR,

L14 fHLFH Pb(NOy), #H.CASO, ¥ .95 %018
¥ K TCEE K (L A 5 38 R )

1.2 Bk

1.2.1 BEEFHEHOLAIE  #BFE, % L EKE L
B+ 2500 g 1/, WREFNHTEERT R
12 h [e#EF RIS . B4 S0 hM . BETHRE TR
FREFE RN 45 &Y, BRRE LI 0 ERH
T 2 #4537, e B RAK W ERR U8 - A5 4, 2R

75

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- EHRIEFF - 1m0

wF @ ¥ 2016009):75~78

Kbk, Wik 4G 7E 105°C T A% 30 min, )5 F 70°C
FBEAE FPE T, & F . ICP-MS Al 5 2 S5 A8 1k 9 45
R ™
122 RE%i it T iRE A sk 23 e 4,
TJ 1256 4 R e W B A g2 . TO i TJO A= H
YR . DEFEFRMBERE Pb.Cd 5+ M KE 5
F R E R FAMETE S A i 3, HoR T1 R T2
AP e VR BE 3] R 150 mg/ kg F1 300 mg/kg; T3 Fl
T4 43 5 Sy B0k 48 75 Y, & BE 43 B A 125 mg/kg
250 mg/kg; T5 Fl T6 4 4% 3L ] 15 e i - 38, ¥R B A
150 mg/kg Pb*" 4125 mg/kg Cd+ Fi1 300 mg/kg Pb*™ +
250 mg/kg C&* . DAY S REFILFBE Pb.Cd
V5 Y+ K R R SR RME T A Y
Hh R TIT A TI2 S S s e VR BE 43 150 mg/ kg
1300 mg/kg; T3 F1 T4 435 B 715 By , R B 43 31)
i 125 mg/kg Fl 250 mg/kg; TI5 Al TI6 4wt A5
YUt 48, Yk R 150 mg/kg Pb*T 4125 mg/kg Cd™ Fil
300 mg/kg Pb*" 4250 mg/kg C&" , I FEE M F +
¥ 50 mL A B .
1.3 BdES T

SKHH Origin 8.6 48 XF B 98 3 47 b B A1 48 11 2
2 HRESW
2.1 Pb.Cd {540} R £ E KR

I 1.2 W RAFE H, FE Pb.Cd 78 138 ik B i 1
T, T2 5 S 0 b T S A W B R B 2 R AR, 0 1 R
KT 26. 34 %61 11. 27% , Uk B Pb.Cd 4B 15 e X & F
FHAEKEABRBEMNIEIER. AWML TEFE
FHAEY R LAY T A, B Cd W EEF g
KMHEERRTFHMEER. g 20, BEF
MBEZRERKEESBE FTHEET . HIATHAER
S EENE R B RE 8 RIE A F B IHFTE TR,
7 HEPTRIN T Ebk IBLS BRI A, mEFE
Yy BRI B M s>, BIREA R . dkel
A, PEME JBI3 BB R E & RV R EF A K
HIYER
2.2 WEFXTELR K
2.2.1 Pb.Cd Bpis e T & E3F# IR T HB K
Pb.Cd && & 3.4 AIHL7E Pb 5 Y~ ffi% Pb
WEE RSN, B E IR A R R E S B R R ERE
ZHn AR T MR RERA R T R, 7 Pb
WeBE R 300 mg/kg A 5 235 T A FR B & Lo it B3
1 44.06% ., BEE L Pb B A4kEE N, & 2E 5 b
E A TR P A ERA MM Y. hkuii,. R
EFEXT L IF Y Pb A —E R 246, R &£

76

N

=8
& o o S B
o O O o o

R EIRAY
The biomass of tall fescue
g
(=}

above the ground/(g-#%")

[

e
=

ALBE Treatment

Bl $BEEENEEFH ERSEYENZI
Fig.1 The influence of Pb and Cd pollution to

the tall fescue biomass on the ground

=
5B
=N
T

under the ground/(g-#£1)

oo ===
ERE S E=ESES
L A L L S

S E T
The biomass of tall fescue

=]

AbPE Treatment

B2 BREEAMNBEFMTRIEYENRIN
Fig. 2 The influence of Pb and Cd pollution to
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Fig.5 The Pb and Cd content of tall fescue under
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Fig. 8 The Pb and Cd content of fungus-added tall fescue
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Resistant Strains of JB13 Enhanced Enrichment of Lead and Cadmium in Tall Fescue

JIN Zhongmin, LI Dan,PAN Lin,ZHU Kun, LIU Lijie,ZHAO Jingtong
(College of Life Science and Agruiculture and Forestry, Qigihar University, Qigihar, Heilongjiang 161006)

Abstract: In order to find a more effective way of the restoration of heavy metal contaminated soil,Pb,Cd resistant strain

(JB13) combined with Festuca arundinace was used as the experimental material,the effects of the combined-restoration

of plant with microbes were studied. The results showed that the biomass of the Festuca arundinace was decreased by

Pb,Cd and the inhibition was stronger of the above-ground parts of the plants than that of the under-ground parts and the

inhibition of Cd to the Festuca arundinace was stronger than that of the Pb. The ability to accumulate the single heavy

metal Pb or Cd as well as the combined heavy metal Pb and Cd was both stronger of the above-ground parts of Festuca

arundinace than that of the under-ground parts. Pb,Cd resistant strain (JB13) could improve the ability of the accumulation

of heavy metals of the Festuca arundinace.

Keywords: tall fescue;Pb and Cd resistant strain;heavy metal
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