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Effects of Cd on the Physiological Characteristics and Growth of the Sonchus asper L. Hill

QIN Li, ZU Yan — qun, LI Yuan

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

Abstract; Solution culture was carried out to study the effects of cadmium on the growth ( plant height leaf area.root length
and biomass) and physiological indicators ( chlorophyll ,melondialodehyde ( MDA ) \membrane permeability) of Sonchus asper
L. Hill. The result shows that; The biomass, plant height, leaf area and root length were increased with low Cd concentration
treatment. The biomass, plant height, leaf arca and root length decreased by 18% , 46% , 42% and 66% with 20 mg - L™"
Cd treatment comparing with CK in 30 days, respectively. At the same time, contents of chlorophyll a and b, total chloropgyll

and carotene decreased with increase of Cd concentration. Total chlorophyll decreased by 58% , MDA and membrane permea-

bility increased 2. 4 times and 2.3 times with 20 mg + L™' Cd treatment comparing with CK in 30 days, respectively.
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52735 ( Sonchus asper L. Hill) 7% g 253 Pb/
Zn X, FERIETRNFH 10% B9 H,0, 17 30 min, {f
B HER MRS T, KR 6 ~7 cm HE, %
BRI, NI—THBARAR 2 LEFRRD
YR AP KEEIRES (4 4 - &), U 174 BHRE
w4 d 12 ERWHEFR 4 4, T2 B R BR
W, AR WA N : Ca(NO,), - 4H,0 1. 18 g -
L™',MgSO, - 7H,00.49 g - 7' ,[KNO, 0.51 g - L™,
KH,P0,0.135 g - L' ,K,80,0.44 g - L™", CuSO, -
5H,00.0004 g - L.”",ZnS0O, - 7H,00.001 1 g - L°",
H,B0,0.024 3 g - L', MnCl, - 4H,0 0.009 05 g -
L',H,MO, -H,00.00045 g - L', %4 d FE#—
WEFW, 585,34 H 0.1 mmol - L™' NaOH {#7
pH /5 ~8,12 d JFHIA CdCL, - 2. 5H,0, fiff Cd ¥k JE
45129 0.5.10.20 mg - L' gAMb 3 REEH .
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2.1 Cd XEEM A KIS

BiE Cd AbBVR BE I 32 755 , ST 48 A 80 2 S 3
RN AR RS, SXFHBAEL, 10 d IR ] e
(g Cd AbBE I 2 0738 i ik e S B 4 fn . 20 d A1 30 d
if Cd 2 5 mg + L™UR1 10 mg - L™ HEEWI34 A4 R B
ZHEN, W Cd 20 mg - L™ M T BB AEK  FEARR
3,10 mg - L™ Cd A BEMIAR KR H B ir bR B . 3
AT B X BRI K T 116% ,125% F1 114% (%
1), 20 mg « L™ AbEEAT, S5+ BEAT EL, B 20 d I AR 1
ARALER N 13. 4% ,Fofth 3 /- Bsf 3 3 4ok M 785 K, 284
RN -6.5% , —11. 1% F1 - 17.8% , H:#h 30 d 4
REAR IR BEFRc K o

BEE Cd v B Iy 338 im0 B ) (9 28 G, 2 067 3 1
HER 2 el s /N EE (£ 1), 20 d i 10
mg + L™ Cd AbF FAERR A i A BRI R, S 52,2 e,
ELXT R K T 1.7 5, SXFEBAHEL,10 d B SEB 450t
T AR Ak 240 51 S 43. 0% \78. 5% Ml - 23. 1% ,20 d
A AR AL ZR B /N, A0 10.2% 17.4% F1 - 13.1% .,

3AERKE, SN AR K IFE 10 mg - L7 Cd
SE T B K, 4 M X BRI K T 1.2.1.7 1.2 £F
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Figure 1 Effects of Cd on the biomass of
Sonchus asper L. Hill
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Am(FR2) ., FEF CdWRE SN, Wit R
M4RE ab MEAMSRESEYE THENBE; AR
FIEE K, Bt SR R & & 2 e 5 /W 2R 4 4
o, 20 d i}, BEE Cd WRIERIIGIM, M4 a NERD
FERER(P <0.05) ;30 d B B SR RS EFEE Cd IR
BRI 2 RRAR (P <0.05) . SXFHEAHEL,30 d 20
mg - L B IR a W4 R b MBI E 455 et
IBRER T 62% 44% F158% ., H1% N ERNSEWE
Cd ¥R FE B3G5 FEAK[ 10 d BR4b,10 d B 4 Aab3
B JC &2 5 (P >0.05) ], BEE T B )5 2, 5 &
NSNS R A AE L #4 %520 mg - L' Cd 4b
FH20 d BEAEE DR HHRFRIR T 46% .
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Table 1 Effect of Cd on the quantitative character of Sonchus asper L. Hill in different stages
35 74 R/ em TR em’ R/ em
mg - L7 104d 20d 30d 10d 20d 30 d 10 d 20 d 30 d
12.7+1.1¢ 13.9+0.9b¢ 14.4£1.2b 12.1x1.9¢ 23.6+4.0a 31.4+2.1b 14.8+0.4b 14 +0.8¢c 13 £0.7b
5 13.5+0.7b 14.3+1.1b 14.8 £0.9b 17.3+9.6b 26.0+3.6a 35.5+2.8b 11 +1.0¢c  13.7+0.4¢c 11.7 +0.5¢
10 14.7 £0.7a 17.4+£0.9a 16.4+0.82a 21.6+9.0a 27.7+7.0a 52.2%2.7a 17.7+0.6a 24.4+0.6a 15.4+0.5a
20 14.4+£0.7a 13.0+0.9¢ 12.8x1.3¢ 9.3£2.3¢c 20.5+4.6a 22.1x5.4¢ 12.2+0.4¢c 16.6x1.2b 13.1x0.7b

RPN CEME = p8E22) o F—FIRA R %75 F Duncan 3R JIHRR 5% KF L EFHEEE, TR, Notes: Results are means +

SE. The same letier in the same column meant no significant differences between the treatments at P <0. 05 level. The same below.

®2 CdAEMNEHPARARMEHEEMSE MESEHIM

Table 2 Effects of Cd on contents of chlorophyll and carotene of the Sonchus asper L. Hill in different growth stages

it [6] BRE/mg kgT! MERa/mg g HGEEb/mg- g7l BHGR/mg-gTt HREEbE HE hE/mg- gt
10d 0 0.30 £0.010a 0.10 £0.008a 0.39 =0.007a 3.13 £0.17b 0.16 £0.013a
50 0.26 0. 004b 0.08 +0.003b 0.35 £0.002b 3.12 £0.15b 0.10 0. 006a
100 0.25 £0.010b 0.08 +0.003b 0.34 £0.012b 3.26 £0.11ab 0.09 £0.005a
200 0.22 £0.005¢ 0.05 £0.002¢ 0.27 £0.012¢ 3.99£0.52 a 0.08 0. 060a
20 d 0 1.08 +0.007a 0.33 £0.021a 1.41 +0.014a 3.28 £0.22b 0.52 £0.042a
50 0.94 £0.056b 0.24 £0.018b 1.18 +0.063b 3.97+0.32 b 0.44 £0.025b
100 0.86 £0.019¢ 0.22 £0.020b 1.09 +0. 036b 3.87 £0.31b 0.39 £0.013b
200 0.76 £0.007d 0.15 £0.003¢ 0.91 =0.006¢ 4.88+0.12 a 0.28 £0.002¢
304 0 0.93 £0.058a 0.27 £0.027a 1.20 £0.035a 3.48 £0.52a 0.38 £0.009a
50 0.64 £0.025b 0.23 £0.018ab 0.87 £0.034b 2.78 £0.214b 0.34 £0.002b
100 0.56 £0.030b 0.19 £0.006be 0.75 £0.036¢ 2.97 £0.08Ab 0.25 £0.010¢
200 0.35 £0.023¢ 0.15 £0.013¢ 0.50 £0.031d 2.45 £0.20b 0.14 £0.014d

2.3.2 Cd XIEEWrag M R B & 2

P FE(MDA) 2REfg i &b i 7=, K& &)
FAF 27 40 M N A 395 2 48R 7K S 0 AR ot B Ak A 7R
FEo 10 d BYREE Cd AbFRHR A3 (5 mg - L7'BR
Hb) Sl 4gnT b MDA &8 B R (P <0.05),
5%t RAH 3 AL ELE MDA & E45FmT 1.0,
1.4 F11.6 £%;20 d B84k 5 10 d BFEML,3 bR
MDA &84 5 LR RS T 1.4.1.7 #12.0 £%;30 d
RSz 45 b MDA & 2 Cd ¥ 3 3% i 2 384 K
AR L%, 20 mg - L' Cd 4bBRf MDA 52 83
B FHABAEE (P <0.05) , 5% AR B, MR B
MDA SE45mMmT 1.1.1.4 2.4 f5(E2) .
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Figure 2 Effects of Cd on MDA of Sonchus asper L. Hill
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Figure 3 Effects of Cd on membrane permeability
of Sonchus asper L. Hill
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TREHAERS, EEMET, BRI HERE
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FARHEAER , e o v XA E M AE £ 7 1 A A AT B
SEMEERT . A0 45 B R, Rk E AL
PR T S A AR, BIRERNAEY A KA HE
HIAMGIVER AR — MR e R Y, LW 35 X 4%
BT — 2 T, 2Rk R i — o FRAE I o S ol
HEHRIAEKES

RS ESICEEEE LA ER RS &
YA BGE R N E G, Rk o R G RN & &
PACAR M-SR AR AR AR 5 4 I 5 08 A 1R A BB S
MR R EneEERYY . B4 EIE A 5 Ry
ARG AN RRETEN TR, HEFANBEESR
M T SRR A A B R AE SC B TS P AT T kg
ENAR, W gE RESREE TIEHR B hEAE
L ARG DI RE R A S SR R . MR E
AV A VERR R T, iR K a b S8 SLH
HEMEM R EENEEER, M5 E a LR E
b TREAR B, B4 & a/b 25/, RoR U 7 7E 0
AN, AR A TSR R R a b
FEYAYN,FE10 mg - L VRABET HERay
HEE5XNEMHEKAREEZR(P<0. 05),7 20 mg -
LA iR a b SRS MM LA B
ZF(P<0. 05), ARIWREMRET , LW R
FEMSRRSTEN D ERK. SXRMALL, HREDY
FRARR D HIN 2.5% 23. 1% F131.4% , RHNEEE
R R AR R FOE SR R A2 2R,
HEHRZEELE, SRS BRI, ERERTRERE
4R T AR B i - % 2% TR 1S 1 DR B N R T 2
B —r - RERRR A, TS e i 2 2R 2B A B
I R AR R G450 B2 BIEIR, R B &
METME, S%EAAEL,S mg - L BT, 2203y

HRFEHFSRRSETHEALE,3 MREET, 10
mg - L7' Cd 4b3BA, MR R & AR B E, W
I , S5 8 3 AR 568 PR S 508 68 17 , 1 e R Y o AL R P
FEDLEEMRGNBIAAYIL . Lok, AR50 U kG
e S RBR R CA°* 456, TE U E B 18,
15 Ly 18] e S e TS R 2 ) 0 52 T 3 O 2
FEHAK

TERE W) 32 S i B S AR o, 2 PR 3
L SRR P S BIROR, SR A AR R
TR Fd AL, IR R A FI T RE R B8 4,
A siE" o TRE(MDA) R it A AL i 7
Wy, HoA B R R R TS FAL R Y IR R S5
Z A ERIE BRI Z — , RV ALY 5% s 32 8 5
FIRE, FAIEERRY, [ LR AP
MDA &1, B SR 5 12 T 2 T v, Ui DA i a
NG PR A A IR AR B SE AL B AR . A
Rl ARAL BT AR BRI A AR MDA 5 8535 HL X RRSE hn T
27.4% .52.0% F11 60. 9% , 7] UL4%7 Ab FE X} 42 W7 35 r= A
iR UE - a8

W& YRR R, MM S . SHEYR
R R, Ht BB MELRE R, B PRI R, [ 20
JEA— L VEI BONE SR T 40 P Bl B A R AR
PR R X, O SE R 4 32 R 2 — o SR
T HEWRR LA — RIS, 51 H b 3R
RN A A , R R G G5 R0 2 BE 32 B 45 £
BREIR , P K, 00 40 M AN AR P 2R o AT
WiEAl, A RIBZK .

4 HFig

(DGHREEW Cd 4B # THY WA K, K
10 mg - L™ AbBER , S 45 Bk 5 I AR AR I Ak
YRAER IR B K, 1 20 mg - L' Cd ghBE X}
WK B A HIER,30 d B AR RR S
TR AR A & F) E Xt B FRAK T 18% .46%
42% F1 66% .

(2)MEE Cd Ab3EUR R FHis , SL b 4g it 7 o
ZEab DHZEAHE NESEYTR,30 d20
mg + L™ Cd AbHRAS B4R E 3T IS T 58% ;
MDA 5 S M40 MR P RE Cd YR BE T+ mi 3 m,
20 mg - L7 Cd 4bF8 30 d, {ff MDA Fbxf B3 2. 4
5, AU EE MG K 2.3 5.
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