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Biomass. cadmium accumulation and chlorophyll fluorescence
parameters response of Ageratum conyzoides to
different concentrations of cadmium stress

SUN Yuan-Yuan, XU Ling-Ling, FENG Xu-Dong, GUAN Ping”

( College of Life Sciences s Guizhou University , Guiyang 550025, China )

Abstract: The pot experiments was conducted to investigate the above ground Cd content, below ground Cd content,
transfer factor,above ground dry weight,below ground dry weight,ratio of root to shoot and chlorophyll fluorescence
parameters response of Ageratum conyzoides to different concentrations of Cd stress. The results showed that the
transfer factor of A. conyzoides decreased gradually with Cd concentration increasing. However, the above ground Cd
contents and below ground Cd contents increased gradually with Cd concentration increasing. It reached 125.50 mg *

kg" at the Cd concentrations stress which was 300 mg * kg and the text result had exceeded the critical value of Cd
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hyperaccumulators which was 100 mg * kg". The above ground dry weight and below ground dry weight in A. cony-
zoides plant decreased gradually with Cd concentration increasing. The above ground dry weight and below ground
weight would be inhibited significantly at the moderate Cd concentration stress and high Cd concentration stress. The
ratios of root to shoot among different treatments increased gradually with Cd concentration increasing which were
higher than the control. It followed that root system growth of A. conyzoides would be inhibited obviously at the high
Cd concentration stress. Meanwhile the high Cd concentration stress had a negative impact on nutrient absorption and
water uptake of the plant shoot. Ultimately the high Cd concentration stress inhibited the growth and yield increase of
plant, With Cd concentration increasing, the maximal photochemical efficiency (Fv/Fm) and potential photochemical
efficiency of PSI| (Fv/Fo) increased gradually,while both the initial fluorescence (Fo) and the maximum fluores-
cence (Fm) decreased gradually,the quantum yield (@PS [) ,electron transfer efficiency (ETR) ,the photochemical
quenching coefficient (gP) and non photochemical quenching coefficient (¢N) increased firstly and then decreased. It
was thus clear that,Cd stress disrupted photosynthetic characteristics of A. conyzoides leaves in normal times and de-
layed senescence in plants. But fluorescence induction kinetic parameters among different treatments had no
significant differences. Cd stress had less impact on electron transport, photochemical reactions and heat dissipation a-
bility in the leaves of A. conyzoides. In the research,the growth and dry weight would be inhibited obviously at the
high Cd concentrations stress,however,the above ground Cd content and below ground Cd content in A. conyzoides

plant has had strong Cd accumulation capacity. Consequently,A. conyzoides could be served as an alternative plant
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for the phytoremediation which could be used to help repairng Cd contaminated soil.

Key words: cadium; Ageratum conyzoides; biomass; accumulation; chlorophyll fluorescence parameters
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Table 1 Effects of Cd stress on Fo, Fm s Fuv/Fm
and Fv/Fo in leaves of A. conyzoides
Cd e

Cd concentration Fo Fm Fv/Fm Fv/Fo

(mg * kg")
0 170.300+=  866.200+ 0.804 =+ 4,087+
10.27a 19.61a 0.01b 0.24a
50 159.975+ 865.150+ 0.815+ 4,408+
9.56ab 37.14a 0.00ab 0.11a
100 154.850+ 823.200+ 0.816=+ 4.334=+
5.37b 14.67a 0.00ab 0.24a
200 152.275+ 819.275+ 0.817+ 4,396+
4.68b 50.92a 0.0lab 0.25a
300 146,533+ 815.600+ 0.822=+ 4,577+
4.29b 8.80a 0.04a 0.11a

T [ B B AN () 5 R 3 Ak B ] A7 AE 3 25 5 (P<20.05) . R,
Note: Different letters in each column indicate significant differences (P <<

0.05). The same below.
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0.02a 0.02a 0.00a 0.41a

(% 2)., B Cd Mok ESEIn, /M ETR Wil
AT I B AR A B H 3y X IR = 22 5 AN
BFE(P>0.05)(F 2), HIFREKRZE(gP) Al X
BIAR &R 43 AT LA B PS 1T R 2k 8 R WloIF T ol fk 2
RGeS PSI etk 2% KB A PSR B
U IF R A . B KRB (gN) R
B E 4 1T LA B PS I K2k 8 R Wl B 3% 4 A T
J6G L T A% 3 T DL BOE SRE BB O AR oP I
gIN Pyt Cd 36 v B 14 38 in s 3058 T B I
PIHTRRE . 22 R B E (P=>0.05) (£ 2), 7]
B Cd Wria RERE IE ZZ A I 9 32 % . {0 Cd il
Xof FE A i) PSI 22 A2 KON FTECARBE 152 M 55/

3 i E &

i 8BRS Ay 7 () L DA = AR AR —

A b R B T AR AR AR i B s RBCK
F 1 RER — AR AT A L CEE)
B R E A A 100 7%, HlR BL A AR (100
mg *» kg') s — B AH YN H A BRI P e g T,
FHUR MR AR B A AR b B B e Y 3 IR
(AR5, 2004) . ARAFSE R, 76 & Wk Cd Jihan
LR EEE Cd FRO B Cd il EEmY
f I SR AR UE (100 mg « kgD [FIFlAE 1A [ 5 B %
Cd 1 & SERE A BT R (R %55 ,2013) . ARBFFE
T ZEFE M LA R Cd M E £ A
], EAEBRAAR N Cd ik B Cd W38 v B i 15 o i 1%
WA B L 5 (R B 45, 2014) BEREA BRI Cd & &
B SR Cd v 32 1 v T 1 o i 285 SR 250

1 G e 8 R 3 Y S WLRE IR R R
PR /N AR Z I T R (8 224, 2012)
1B R A (2006) R FT 2 BT, Cd 36 410 i 5 08 A A2
K Bl Cd 38 58 B A 34 0, K AR Hb b 356 T FRAR T
% W7 AR ELAM R0 5 Cd W 2 58 5 52 05 AR 56
AWFFE R FE A & AN R R AR Y B Cd
¥ 8 A FEE £ 388 o T 3 W e AT, RT L  vR BE Cd A
Xif 78 A 6 AR ) e R KA AR R T A R A .
AN, FE R S b A R A EE BB Cd B
TE VR B B B S BB T R B X5 PV 3 (2006)
5T 45 R,

I £ 22 9 Y 3 T B RS2 A0F 5 R4 0 A 40 A= IR
0 S AE ) 5 300 B e O R PR S, Fo 5 PSII
JR G DL R LA C Y R I RN R R A C (B 2%
HEEE,2001) . Fm 8 C & % &GI8 MV 5 BT A PS
I 5 b7 HaC 45 G AL B 1) 2 Ol i B 3 A~ B e A 1 A
oAb B IR B /N, A — E R W] AR )
M PS I R H L 1) HL - A% 33 % 0 (28 40 #a 55,
2013), AWFREWYEFEN Fm Fo & Cd
TE VR FE B G o 14 2 B AL HL Cd 38 2 A i
PSR At 1 L - 338 B ) B AR # 55 . A 2D
W5EdE . Fu/Fo ., Fo/Fm £ R4 1 — 8k, &
R ACIN 48 bR RO A R S8 2 00 1 AR A Gk
HABAE 2001 25 HE4E,2006) , AHFSE L 78 7 i A4
Fu/Fo.Fu/Fm B Cd Wid ¥ B it 38 fn 35 % 5 7+
o (H A A 3 ) 2% SR 3L U I Cd 38 X 78 & i
MR B KA eI K B RS R L. b
B4 (2014) WF 58 £ B, M # ( Pterocarya
stenoptera) T MY ®PS1 \ETR .qP .qN B Cd #
JIE 38 I 3% T IR . AN BIF ST A R R L A R



634 ||

H W 35 %

®PSIl \ETR .qP J qN i Cd Wi ¥ B %) 54 fin ¥y
WG T B L Cd e Il R AR K 2 E
FAE G 0 R ) 2, E TP EL T A I
AR B Cd i 38 X 78 7 & i 7O A g 15 T
BN,

L5 LRTIR L BE Cd ik 38 vie BE (Y 385 0, 8 465 i) 1
5 B Hby T 0 A= 4y o 489 328 T AR AIG L AR HG b | R b R
W Cd FE R BE W&, BAESWRE Cd i T,
Hi EFBAY Cd 58 Bt Cd 5 S48 9 10 I FL e,
m L AT R H T Cd A R & £/, & —
it Cd 8 & S AR AR AE ) 45 8 o DL 3INAE B TF & AT
fEh Cd 15 4 +HER P16 52 1 & 1 F W)

e ¥

Bai X(H &), Chen Y H (B W ), Geng K (B BL) . er al.
2014. Accumulation ,subcellular distribution and chemical forms
of cadmium in Violatricolar L. (AH7E = {04 v ff) B 2 K 41 i
A2 S A [T]. Acta Sci Circum (PR EFF 222 4R) . 6.
1 600—1 605

Chen XY(FETE 2, Liu XY (R 52, Wang MX (LW ), et
al. 2014, Cd tolenrance, accumulation and relationship with Cd
subcellular distribution in ricinus L CEE bR X85 A9 24 L FH 2 %
S8 AN 4> A5 19 2k R [T ], Acta Sci Circum (3555 B 44 2%
) ,34(9):2 440—2 446

Chen YW (% ¥ ). 2011. The Study of the infect of
photosynthetic characteristies and absorption of related nutritents
of rice material sand hybridsunder cadmium stress (4 il 31 X} 7K
FE e & Ak BERRAE K AH G E 37 o0 R W R iF 52 [D
Sichuan Agric Univ (W) 421 K2

Gao JH(EHZEA) . Wang SH(ER £). 2006. Effects of Cd stress
on the growth and physiological characteristics of flue-cured to-
baccoC5 M 18 %1 928 10 A < S A= BURR MR 2 D [J 1. J Agr En-
viron Sci (R A EEFF =¥ M) .5:1 167—1 170

Hou LL(fE & ), Huang R (¥ %), Zhou LR(JE N 58) s et al.
2010. Promoting effect of Houttuynia cordata Thunb on Cd in
soil enrichment and root microorganism (2 i 5 %} + 1€ 4% 19
A MR R EW AL VE D L], Ecol Environ Sci CEZRH
B2 (4):817—821

Hu PJCHAME 75+ Zhou XY (JA/NB3) . Qiu RLJLA 58D s er al.
2007, Cd tolerance and accumulation features of Zn hyperaccu-
mulator Potentilla griffithii var. velutina (Zn # & FEAEY K F
BREFX AT S @ E£45 M) [J]. J Agro-Environ Sci
ROl BR300 6.2 221—2 224

Ingwersen ], Streck T. 2005. A regional-scale study on the crop-
uptake of Cd from sandy soils: measurement and model-ing
[J]. J Environ Qual ,34:1 026—1 035

Jia ZM(BEH R) , Feng HRGE I %) , Wei H(ZRML) . 2014. Effects
of cadmium stress on growth and photosynthetic characteristics
of Pterocarya stenoptera seedlings (i X A% 4 i A= K F1o6 &
Rt [J]. J Southwestern Univ : Nat Sci Ed (75 /K %
- AR .8:27—35

Li LP(ZE 2% 5F), 2012. The study on tolerance, physiological me-

tabolism in kenafl (Hibiscus cannabinus 1..) under the stress of
Pb and CACZLRXS Ph.Cd B TR 32 14 B e A= B AR A BE At F 50D
[D]. Nanning(# T : Guangxi Univ(J” F§ K 2%)

Li X(ZEB) ,Feng W) . Zeng XC(RG BEFE) set al. 2011. Ad-
vances in chlorophyll fluorescence analysis and its uses (M- &% %
DM R AR B ) [J]. Acta Bot Boreal-Occident Sin
(PYALAE Y 40 ,10:2 186 —2 196

Li YS(ZEE XD ,Sun LNEIMIEIE) » Sun TXEINKHT) set al. 2007. Cd
hyper accumulation Beta wulgaris var. cicla 1. and its
accumulation characteristes G & 42 4 4 - FH 21 55 3 S HLXT 4%
BB SRR [T]. J Agro-environ Sci CRMEIFEERF2 2440 . (4)
1 386—1 389

Liu BY (X 28 3&) ., Pang YZ (i 3 &), Zhao YD G #5 3t » et
al. 2011. Physiological responses of Ageratum conyzoides to
lead stress in soil (A2 7 i) X + 45 W30 (9 A= B 87 ) [T 1. Chin
Appl Environ Biol (N ] 5 A W) E D ,5:651—655

Liu XF(XK KD » Gao HY (R R A0). 2006. Transfer of cadmium
in food chain and its prevention and control from pollution(Cd f#
BYEE TR L5 Y B G X R AR %) (1], J Agro-Environ Sci
A 522 4]) . 25:805—809

Qin YH(ELH#) ,Ai JLE) . Xu PLOFE %) set al. 2013. Chloro-
phyll fluorescence parameters and uitrastructure in amar grape un-
der salt stressCEh e XoF 111 445 M4 2 96 S 80U B # 1Y)
i) [J]. Acta Bot Boreal-Occident Sin (P8 AL A5 9 2 )+ 6+
1159—1 164

Qin Q(FZ%) . Li XMZEFHME) , Tai PD(A KA et al. 2013. Cd
accumulation in different eggplant cultivars and canmium effects
of grafting on the accumulation characteristics (A [7] 28 5 5 %t 4%
1) & AR B I HE R 4 & AR AR 2D [T, Chin ] Ecol (EZR
Fidi),8:2 043—2 048

Ran L(HZD ,Li HH(ZE44). 2011. Progress and present condi-
tion of Cd pollution in soil (+3E47 5 Y BUR I fi 2 0 52 itk )
[J1. J Chongqing Univ Art Sci : Nat Sci Ed (3 P& SCH 22 B 2
e HARFHEMD ,4:69—73

Sun RL(FMGIE). 2006. Ecological characteristics of cadmium-hy-
peraccumulators and their mechanism analysis of pollution en-
durance (7B 248 W) 19 A 25 F7 AR B v B T 4 HL 3 43 B
[DJ]. University of Chinese Academy of Sciences,Shenyang In-
stitute of Applied Ecology(H1 [E B} 2 B¢ 1 7% A= Be » 2k BH v FH A=
BT

Wei SHEL F1). 2004. Identification of heavy metal hyperaccu-
mulators and relevant processes of contaminated soil phytoreme-
diation (i FH B4 AH ) 9 3% K V5 G + HEAE W) & B o 22 0 50
[D]. University of Chinese Academy of Sciences. Shenyang In-
stitute of Applied Ecology (11 [E B} 2 B¢ B 75 A= B » 2k BH v FH A=

Yang XH (47 2% ), Zhou Q(4F %), Wang W (E ), et al.
2001. Photoinhibition in shaded cotton leaves after exposing to
high and the time course of its restoration Gl § A 1€ 7% A 38 6
Ja A 1R B el K HAK 2D [T]. Acta Bot Sin (K ¥ %+
H2),12:1 255—1 259

Zhang QD(3K H:48) , Jiang GM (&5 1), Zhu XGUR ) s et
al. 2001, Photo synthecic capability of 12 gene types of triticum
aestivum (12 A [R] F [R B & /N 16 & BE SO [J]. Chin ]
Plant Ecology (R A 25244 :532—536



