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(Sonchus asper L.Hill) Cd
7y 09 [16]
Cd
Cd
Cd
Cd
Cd
1
1.1
AMF
10% H,0, 30 min 28°C
6~7cm
4 10% H202 10 min
10 ~ 15 cm 100 g AMF
Cd
(
) 1:1
pH 7.01
58.53 g/kg 2.39 g/kg 1.89 g/kg
27.76 g/kg 74.98 mg/kg 394.67 mg/kg
Cd 0.17 mg/kg
1.2
( 1) [17]
3 mm
300 2
2 (A B )1 2mm
5 mm 10 mm(
) A B
300 x X (10+

0.2+10) cm x 20 cm x 20 em( 1)

" [LaEzayy
0000000 | -
0000000 / 7 B
s
0000000 A |/ B
50000600 —
-

1 HERMNEFRSETEE

Fig. 1 Diagram of compartmentation cultivation system

2
1
AMF Cd
3
Cd
Cd (25 mg/kg) Cd
1 2 mm
1:1 121C 2h
2.5 kg Cd CdCl,
3
1.25 g/L
90 d
( )

x1 SERNIBFRERIT

Table 1 Design of pot experiment of compartmentation cultivation

Cd (mg/kg) A B
YH+M 25 +AMF cd -
YH-M 25 —AMF cd -
XH+M 25 +AMF - cd
XH-M 25 —~AMF - cd
YH Cd XH Cd +M
AMF -M AMF
1.3
AMF 0.5~
1.0 cm
(Nikon ECLIPSE TS100) AMF
McGonigle ']
AMF (%) = AMF
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/ AMF AMF
cd 0.1g( 0.000 1 g) cd AMF
100 66.7% cd
5ml HNO; 1 ml HF 1 ml H,0, 30 min 46.7%
cd
40.4% cd
50°C 29.8%

6 ml H;BO; %2 REAEEHT E KM AMF BR%E

( ) 100 ml PET Table 2 Infection rates of maize and Sonchus asper L. Hill under
HF ICP-MS different experiment treatments
AMF (%)
- (ICP-
MS) YH+M 66.7 28.35
1.4 YH-M 0 0
XH+M 46.7 40.4
N cd XH-M 0 0
Cd
= Cd > 2.2 AMF
)0 Cd > AMF
) (
3 Origin&.0 ) AMF
SPSS19.0 ( 3) Ccd AMF
13.1% 14.3%
2 7.5%
18.3% 19.9% Cd
2.1 AMF AMF
2 AMF 10.06% 22.9% 15.05%
AMF AMF 36.7% 19.9%

F&3 AMF X ERMEWFEY S B0
Table 3  Effects of AMF on maize and Sonchus asper L.Hill biomasses

(g ) (g )
YH+M 3.79+0.30a  2.94+0.19ab  10.50+1.00b  17.23 + 1.46a 7.55 + 1.00ab 1.73 £ 1.83b 9.28 +2.83a
XH+M  3.39+0.299ab  3.45+0.59a 11.01 +0.85a  17.85+1.57a 8.13+1.23a 428 £2.02a 12.40 + 2.85a
YH-M 3.35+0.28ab  3.02+ 0.22ab 9.00 + 1.94b 15.37 +2.43b 6.17 + 0.55ab 2.16 + 1.35b 8.33 + 0.88b
XH-M 3.08+0.39b  2.66+ 0.42b 9.57 + 1.66b 15.30 +2.37b 5.15+2.73b 3.43+0.48a 8.58 +3.21b
+ P<0.05
AMF
[19-20] [22-23]
(21] (12] 10.8% ~ 14.3%

10.2% ~ 30.8%

[24]
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2 3 Cd Cd
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t; 81 =
= b ; .
12+ r é S
L [
16 a ﬁ}i Cd [17]
( P<0.05 cd 2]
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B2 FREAEALETERM EFIHTERAL CdEE [27] )
Fig.2 Cd contents in different parts of maize under different
experiment treatments AMF
6 - b
a Cd Hu AMF
4 b pH (28] AMF
R ;
3 B 7 AMF
) %
ENNIN%% /
g&;ﬂ oL [ XH+M YH- X H— 4 cd
T o> 4
O Cd
ot
Hgl i 1 12 - T
2t I b b ol ZZ
14L b
b T
. N e (A 3 8T 7 _
3 FRIAEAETEE M LMt T Cd B8 <
Fig. 3 Cd contents in different parts of Sonchus asper L. Hill under £
different experiment treatments i or
&
cd AMF S 41 /
Cd Cd 5| T I
Cd l .
cd Cd 0 YH+M YH-M lXl—[+M l XH-M
cd AMF 21.1% ERlbisy EX
Cd AMF AL
cd 26.2% cd 4 FREIRELET CdFM—MEZS—M Cd a2
Fig. 4 Cd contents in one side when Cd was added in another side
Cd under different experiment treatments
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Cd Cd AMF 59.3%
Ca Mn ,
[29] Cd
Cd R AMF Cd AMF
Cd Cd AMF
[30]
24 AMF Cd Cd
4 AMF  Cd (891
3.5%
F 4 AMF W ERMNEHPEIERBWT N
Table 4 Effects of AMF on transfer coefficient of maize and Sonchus asper L. Hill
YH+M 0.57 2.03 0.24 1.04
XH+M 0.07 0.28 027 0.51
YH-M 0.59 2.13 0.27 0.78
XH-M 0.06 0.23 0.43 0.65
AMF [2] R , ,
. , 2013, 44(4):
B 987-992
[3] ) )
— [J1.
,2016, 48(2): 314-321
[4] , ) )
- — [J1.
,2012, 12(1): 138-146
[5] , , .
AMF - Cd 1. ,2015, 33(6): 148-152
[6] , , )
1. , 2012, 35(10): 92-98
3 [7] . :
— [J]. )
Cd A B 2014, 51(5): 1056-1065
AMF cd 8] , , ,
cd AMF 1. , 2013, 32(3):
cd 471-477
[9] , , ,
Cd cd 1.
AMF - , 2016, 35(1): 53-60
Cd [10] ) , , T
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, 2012, 26(6): 209-214
[11] , , ,
. , 2014,
32(7): 138-141
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Effects of Arbuscular Mycorrhizal Fungi (AMF) on Cd Absorption
and Accumulation in Maize and Sonchus asper L. Hill Using
Intercropping System

LU Xin"?, HU Wenyou®', HUANG Biao®, LI Yuan', ZU Yanqun', ZHAN Fangdong',
KUANG Rongxi’, HE Yue**

(1 College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China; 2 Key Laboratory of Soil
Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
3 Geological Survey of Jiangsu Province, Nanjing 210018, China; 4 Nanjing Institute of Environmental Sciences, Ministry of
Environmental Protection, Nanjing 210042; 5 State Environmental Protection Key Laboratory of Soil Environmental
Management and Pollution Control, Nanjing 210042)

Abstract: Pot experiment was carried out to simulate the effects of arbuscular mycorrhizal fungi (AMF) on Cd absorption
by maize and Sonchus asper L. Hill through compartmentation cultivation system. The results indicated that: 1) In both situations
(Room A or Room B) after Cd addition higher infection rate was occurred by maize (6.3% — 38.35%) comparing to those of S.
asper. Furthermore, AMF inoculation led to an increase in both maize and S. asper biomass. Unlike, both plants behaved
differently in terms of Cd absorption followed by AMF inoculation. 2) In both Room A and B Cd addition caused either higher or
lesser Cd absorption as influenced by AMF. 3) Transfer coefficient of S. asper was lower after inoculation with AMF, while it was
different in maize. In conclusion, AMF impacted Cd absorption by maize and S. asper through intercropping system as hyphae
was assumed to be an important role in both plants in relation to Cd absorption.

Key words: Arbuscular mycorrhizal fungi; Maize; Sonchus asper L. Hill, Intercropping; Heavy metal pollution;

Phytoremediation
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