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Effect of Cadmium on Accumulation Characteristics of Cadmium in the Two Ecotypes of Kyllinga brevifolia
Rottb

HAO Xiao—qing', LI Ting—xuan', ZHANG Xi-zhou', YU Hai-ying', ZHANG Shu—jin'?

(1.College of Resource and Environmental Science, Sichuan Agricultural University, Chengdu 611130, China; 2.Meishan Agricultural Quality
Inspection and Testing Center, Meishan 620010, China)

Abstract: Kyllinga brevifolia Rottb, a perennial herb, is reported to accumulate Pb from soil. However, little is known about its ability to ac—
cumulate cadmium(Cd) from soil. Here we examined the plant growth and Cd accumulation of two ecotypes of K. brevifolia Rotth (mining
ecotype—ME and non—mining ecotype—NME ) grown at different levels of Cd for 60 days using a pot experiment. The biomass of two ecotypes
was not affected by 2 mg-kg™ Cd treatment, while it decreased significantly at higher Cd concentrations. At 200 mg kg™, the ME plants
died, whereas the NME still grew, showing a higher Cd tolerance than ME. The Cd concentrations and accumulation of K. brevifolia Rotth
increased with soil Cd. Exposed to 200 mg-kg™, the NME contained 498.66 mg-kg™ and 1 016.09 mg-kg™ Cd, and accumulated 80.00 pg-
pot™ and 123.82 pg-pot™ Cd in the shoots and roots, respectively. The Cd bioaccumulation coefficient of two ecotypes of K. brevifolia Rotth
was greater than 1, indicating their Cd enrichment ability. The maximum translocation factor was 0.55 and 0.53 for the ME and NME, re—
spectively. The results show that two ecotypes of K. brevifolia Rotth have ability to tolerate and accumulate Cd, with the NME showing better
performance in higher Cd soils.
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ME—Mining ecotype ; NME—Non mining ecotype. Different letters within an ecotype indicate significant difference among Cd levels(P<0.05).

Star sign indicates significant difference between ecotypes at the same Cd level (P<0.05). The same below
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Figure 1 Biomass of shoots(A ) and roots(B) of two ecotypes of Kyllinga brevifolia Rottb at different Cd levels
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Figure 2 Cadmium concentrations in shoots( A ) and roots(B) of two ecotypes of Kyllinga brevifolia Rotth at different Cd levels



H/INT 5« AL B A A 25 TR K A S 1 S 2355

M 3 Cd S Cd A3 B8 (38 hin i i, i
P25 R B Cd #5 B4 5 7E 50,200 mg kg™ Cd
AFRET IR B e KA . 0 1A S B KBRS 38 Cd &%
HAE 10 mg-kg™ Cd AbPRES I E 1A, /& 2 mg-kg™ Cd
ARFRETEY 2.75 4%, AR LA S TAE 50 mg-kg™ Cd 4k
PRA RN, J 10 mg-kg™! Cd AbFRET ) 2.43 15 1E
2.10.50 mg-kg™ Cd ZbFEEF, A 1A SR M 3 Cd
P oy AR I AR ST 1.46.0.78 098 f5 . 7E
200 mg-kg™ Cd ZbBRES, AR LA BB Cd 7%
T h 498.66 mg kg KIATE UL Cd 2AFET4Ew 11
A ARG B #R Y Cd & A RE

PR A SRR IR A b 3 Cd S bl Cd Zb3E
W EE (R B INZErE n (1& 2B) o 8 11 A= A8 B 7K R i
TEB Cd 5 AE 10 mg-kg™ Cd AbPRAS T 45 2 34
TAED 1 2E 25 7E 50 mg-kg™' Cd ZbFRIN B B3
HHEhnEa Y, 7E 50,200 mg-kg™ Cd AbFRAT , FAHAE 25
UMD T Cd S 2= 72 . 7E 50 mg-kg™ Cd 4b3
BF, BT ARSI N E8 Cd & a2 a0 ARSI
1.67 £, 7E 200 mg-kg™ Cd AFRMF, A4 1A= 25 A
TEB Cd &SRB AME 1016.09 mg-kg™. XKWL
1L AR AR K R AT v vk Cd HLAT o A WA
e
222 Cd HER

ML 3A S3 B AT 0, PP AR A K A M, 3 Cd
BB Cd B B p 3G g s, 54370 78
10,50 mg-kg™ Cd Ak HRI T b5 2 B 10 12 2 19 38 i i
P 7E 10 mg kg™ Cd ALFRES, 7 11 A SR K it i 1y |
i Cd BB ARSI S A I Cd B R E
1.35 £, T 7E 2,50 mg-kg™ Cd AbFHIS, AEA" 111 4= 257
SRR INAZS AL 1.02.1.21 %, 7€ 200 mg-kg™ Cd

1008 A g 1358 @
sl By
ERE o
s
E 30 b
B I
= 20f
5 L c (:il
10

RS
SRR

0 D> <l 1 1 XXX 1
Cdo Cd2 Cd10 Cd50

Cd 4bxg

Cd200

X ME

ALFRES AR I AR AR BB Cd B Rk B R K AE
86.00 g pot™,

PARR AR SR K IR WA Y T Cd PR RIS Cd 4
FHe B (A B i i (E 3B), A 10,50 mg kg™
Cd AbIREF 4R F P W A BG I #7850 mg kg™
Cd Zb3s, AT 1A SRR 0 I AR SR 1.74 4%,
Hik3| B EZR . 7 200 mg-kg™ Cd ZbFRE}, AR 1L
A S T Cd PR IR B 5 K 123.82 pg-pot
X R AEE Cd ARFRET, JEHT 111 4= B RKBREART Cd
BABGRINRRRET] .

2.2.3 WARRBMEERS R

MR 1 AT, B Cd A B B2 34 i, A
Iy ST N S e NN i =R TS
BHYE AL R B Cd b PRV BT 4 15 n i JAEE , ik
WA SR RS, 78 50 mg-kg™ Cd ZbFRET,
PR A 5T K R B A R BN R 2 e/ IMEL 78 10,50
mg-ke™ Cd AbFRE, &7 1L A A8 & 42 R A KR
AT, 7€ 200 mg-ke™ Cd ARBREHHED 1A 258K

F 1 RERE Cd 432 THE 4 252 K IR IARY
EERMINEBRY
Table 1 Bioaccumulation coefficients and translocation factors of

two ecotypes of Kyllinga brevifolia Rottb under different levels of Cd

Cd b3 Bioaccumulation coefficient Translocation factor
Cd treatment

ME NME ME NME

Cd2 5.11 7.48 0.55 0.53

Cd10 3.33 2.59 0.53 0.27

Cd50 1.18 1.16 0.37 0.21

Cd200 — 2.51 — 0.51

TE:ME S5~ IIAESR NME AEgT A 2558
Note: ME—Mining ecotype ; NME—Non mining ecotype.
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Figure 3 Cadmium accumulation in shoots( A ) and roots(B) of two ecotypes of Kyllinga brevifolia Rottb at different Cd levels
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Table 2 Cadmium removal efficiency of two ecotypes of Kyllinga brevifolia Rottb from cadmium contaminated soil

. . AR % H IR % NI %
Cd 4b3 AR Cd/mg-kg Cd removal by whole plants Cd removal by shoots Cd removal by roots
Cd treatment Available Cd

ME NME ME NME ME NME

Cd2 0.85 0.94 1.13 0.50 0.51 0.33 0.46
Cd10 4.81 0.33 0.36 0.16 0.12 0.16 0.18
Cd50 25.63 0.11 0.18 0.04 0.04 0.07 0.12
Cd200 103.70 — 0.07 — 0.02 — 0.04
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