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Absorption and Accumulation of Cd by Sonchus asper L. Hill. and Maize in Intercropping Systems

QIN Li, ZU Yuan—-qun, ZHAN Fang—dong, LI Yuan", WANG Ji—xiu, TANG Yan-fen, LI Peng—cheng

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Pot experiments were carried out to study the effects of cadmium levels(0, 50, 100 and 200 mg-kg™) on the Cd absorption and
accumulation of Sonchus asper L. Hill and maize( Zea mays L..) under intercropping system. The results showed that biomass of S. asper and
maize increased by 4.8%~64.9% and 4%~33% under intercropping system comparing with monoculture system, respectively. Cd contents of
S. asper increased by 31.4%~79.7% under intercropping, except for decreased by 5.6% when soil Cd content was 100 mg-kg™. Cd content
in maize decreased by 18.9%~49.6% under intercropping system when Cd content in the soil ranged from 50 to 200 mg-kg™'. Significantly
positive correlations between Cd contents in shoot and root and soil available Cd content were observed with correlation coefficients 0.962
(P<0.05) and 0.976(P<0.05) under monoculture system, respectively. Significantly positive correlations between Cd contents in root, stem
and leaf and soil available Cd were observed with correlation coefficients 0.991(P<0.01), 0.959(P<0.05) and 0.977(P<0.05) under inter—
cropping system, respectively. The effective transfer coefficient of Cd in maize was reduced by 21%~71% under intercropping system when
soil Cd content ranging from 50 to 200 mg-kg™". Under both monoculture and intercropping systems, Cd effective transfer coefficient of S.
asper was higher than that of maize. The results indicate that uptake and accumulation of Cd in S. asper under intercropping system could
be promoted and content of Cd in maize could be reduced.
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Table 1 Effects of different soil Cd concentration on the biomass of Sonchus asper(L.)Hill and Maize(g-plant™)

e sE/ R s

mgkg" iy [ R i R R

ToREAE B Sl
% it e % it

0 1.21 d(0.05) 0.40 b(0.03) 1.44 d(0.05) 0.85 a(0.05) 2.31 a(0.18) 10.17 a(0.15) 10.14 a(0.72) 3.78 a(0.11) 11.01 a(0.51) 8.71 a(0.20)
50 1.30 ¢(0.03) 0.36 h(0.04) 1.98 ¢(0.04) 0.76a(0.05) 1.98 b(0.12) 8.40 b(0.35) 5.99 b(0.52) 2.93 b(0.19) 10.32 h(0.27) 8.60 a(0.43)
100 2.07 a(0.06) 0.52 a(0.07) 2.14 b(0.08) 0.58b(0.06) 1.45 c(0.15) 7.44 ¢(0.24) 4.73 ¢(0.75) 2.70 b(0.25) 9.26 ¢(0.16) 6.18 h(0.24)
200 146 b(0.04) 0.40 b(0.04) 2.60 a(0.10) 0.40 c(0.04) 0.98 d(0.10) 3.04 d(0.17) 2.95 d(0.10) 2.06 c¢(0.14) 4.17 d(0.21) 3.00 c¢(0.15)

TR LA IOE 1S O REZE . Al —81 A 7 EE2R T Duncan 3K 5%KF ERIZESMERE . T,

Notes: Results are means and SE.The different letter in the same column meant significant differences between the treatments at 0.05 level. The same he—

low.
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Figure 3 Leaf Cd contents of Zea mays L. under Cd stress
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Figure 4 Stem Cd contents of Zea mays L. under Cd stress
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Figure 5 Root Cd contents of Zea mays L. under Cd stress
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Figure 6 Available Cd contents in soil under Cd stress
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R2 OB EEXRERERAESTEUASHRIEMEXME(=3)
Table 2 The correlations between the soil available Cd and Cd concentrations of different organs in maize and Sonchus asper L. Hill(n=3)
—— SEWTHH B ZEWTAE I E?fi:ﬁﬂ: FoKRIE
H FR HEES H HEES i e - i B nf:
LA AR 0.962% 0.976*
A 0.920 0.941 0.958*
[aj4E 0.896 0.956* 0.991%* 0.959%* 0.977*
o B EIKE P<0.05, ** A i 2 7KF P<0.01,
R 3 RAME TEEET 5 E KRS R
Table 3 Cd transport coefficients of Sonchus asper L. Hill and maize under Cd stress
e gk LA AT EEsILilE TR AR B SUIl(E
MOnRE ARGEREC FsRE AREhERE RERN ARdRERE HiERE AN R
0 1.1 35 0.5 0.8 0 0 1.3 34
50 1.5 5.5 0.8 2.1 1.1 33 0.6 2.6
100 0.7 3.0 0.8 3.1 0.7 3.8 0.4 1.1
200 1.4 5.3 0.8 6.0 0.3 0.8 0.4 0.6

T feis R A=A B Cd & i/t 3R Cd ik A s R 8=t B3 Cd 5 il B A= Wit )/ (R Cd 25 Attt 1 3

A=W )

W (T.caerulescens ) 5 KA FIMEAE—E, i T K
N Zn BT, FORFNAR R SR BE, Bt T
B AP A s R AR A [ e 2k
T3 FN E KA AR = (A TS S s AR M e =
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AESE A VEUR R 360 T FE 3t b8 AR 8 B A= 0 A 3L
PE, O TS IIRE, MU T AR PRIREEFIAR 2R 0
PRSI , TR R I AN BRI 37 53 1 A=
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—FE R AR BRI P P8 R 0 2R R ISR
YRR, [RIE R EL s R N A o e,
FRSEPERE I A AR . X UL R VEE = T AR A
WISL IR AE 1 A ) AR ROSORR R , B AR AV i 220
58 RECH PR, (R MIVE S Sk g A= ) i
B AR ZEEE 100,200 mg kg™ GHALFRET LT
FAPEREIN, PR T ERWTA R R TS O BB R
FARGEEW A IAE G, FOROY ARy, (A R4
Jo FORAR 25 R i B E R, UL AR e X
K& T —E R . TGS RV ER R B 1E , 215
ALFRVR BETR |, BRI iR 2 B RAEAR TR, Fis R
BOARAAAG, BURIMEIR S T EREHWE AR, H
F TR KA A B R SORR R il /b, (B4R I 1Y
30 i R BB LU BRI O BEBR AR ) o

AR & Y FEYI RS, R R rhFfa]
AHEAE RS2 T AR 4 i r W . R AE A B A
YISEIN S HAE R 3 A (1) &MY A

B IR WA 4 ] B 0 ) T %o e (A WA (2) i)
V& SRR AE A B IR ISR 1 [l B 2 i T P %
BRI (3) & SEAEY) B B BARMLA SR, HESE T
VEYIRTER IR o 2505 K SE O T ANRIVEYT S oK
[EFEXT TR SRR SRR 52, 285 SR B R ) S
T KX Cd (AR AN R A 58 B AR FRRAE , AR08
1 A5 KB Cd R, —E R B T 5 H
VR oK) Cd B Rt BB ] Zn B & R H )
R m RS FKREE, R s KA I 48 M ReE
SR, BT Cd A Zn BRI B D, R AT A
TET B RBERE W pH IR = KIS A WY
(DOC ), M AT i) 8 5 2R i e R — Ml % B 22 11 7K
WA Zn 1 Cd,  [FIBSZR R 5 K6 Cd/Zn 9 5 I AR
o RABARER IR, KRG A/ N R AR 2
A AR AR T VR 3% Cd A i e A 22
WEEAR T /N APRL Cd MR . PR A BT R s R
Tt MR R s BAE AR A R A S AV AR M s R
b EBFIAR R AR i AR AR Zn 7 e,
AGREG R BRXTRRAN, SR W4 5 oK RIE TG , 22l
B AR SRR TR, J R T F R R A el . st
PRI AT fi 2 ol B AR 2R 9 AH B A B AIR T R OK X Cd (1)
WL, X FIX— 255 A T MRE Z 5 PR BR PR
AR R HALEE . H Ao o, 145 pH (A2
MRS PR I L 2, AR X R /i H A7
FEFR AR S, BE LG M 06 445 SR T A A AL P A B
SRS 5 FORBIVERT, T3R50 38 4 5 I I8, 25207
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BRI T K S 10 B 22 AR AR S I A T A A S B 5
3, TR 7314 HURR AR 2 0 I 1 28003, A L
MR S G, I REARAR PR pH, T4 iR R 60 A=
YA R, 2L W2 % Cd A 5 W SCVE T W 4%
AEHE AL 3 B 3 e 7% 2 SE I8 24 B RGN
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PR A7 SRR 2R e i3 1 ) F R SR s g LR
WA iE— A

4 #ig

(D[RIVEESEM 4G L 158 AR A= m AR 3R o, 1]
VEJG M b EBAE YR T 3.3%~77.3%, i R4
I T 9.7%~118% ., TE[Rl—Hak FEANEE T, 2E W28
Hiy 3B IR A A R RIE > B AR
SRR, A JG oK R AR Wi (AR + 25+ ) # T
Vi N BAVERE N T 49%0~33% , ANE R [ VEIR S22
Vi AR —4Rue FEAR PR R, TR | 25 MR8 B a4
Y/pe sy E- S Y T

(2)BR 3SR & 5 100 mg-kg™ I, A/ 2L 181 46
TR PR S R BAVERRAR T 5.6% , Hofh = MR E T,
AV S R 3 A P9 (B3840 A e e i T
31.4%~79.7% . BRXTRESR, MRS EK& A E RS &
HBREAR , 76 1 85 & 5o 50~200 mg-kg™ P, (A
FRARN SRR T 18.9%~49.6% , Toit 2 BNk
SR, FORW 4R 2R R AEARER

(3) LW 24 A1 EOK BIVEf5 , -3 ] i 500 & 4B
FLZEWT A BRI T 39%0~220% , L F K EAYERS N 9%~
480% o AN FAE IS RN , BEWr s i ia 2 8RR =
FEK,
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