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Effect of the Soil Bulk Density on the Root Morphology and Cadmium Uptake by

Thlaspi caerulescens Grown on Cd-Contaminated Soil
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Abstract: A pot experiment was conducted using a soil contaminated with 2. 12 mg-kg ™' Cd to study the effect of the variety of the soil
bulk density on the Zn/Cd uptake by the hyperaccumulator Thlaspi caerulescens and the removal of Cd and Zn from the soil. The
contaminated soil received 0,0. 1% ,2% of soil conditioner and the plants were harvested after 100 days. The results showed that soil
amendment with the soil conditioner ( EB. a) significantly decreased the soil bulk density. Compared to the control,the bulk density
value decreased from 1.27 g-cm ™ 10 1.09 g-cm ™ at the level of 2% soil conditioner. The increased biomass of shoot and root was
observed at the treatment of EB. a amendment. The total root length,root hair length and root/shoot ratio were all significantly enhanced
(p <0.05) by the addition of EB. a. The significant positive relationships between the total root length and the removed Cd/Zn from
soil were determined (p <0.05). Compared with the control, the total root length was increased by 2. 6 folds at the addition of 2% soil
conditioner; the Cd concentration and removal of Cd from soil were significantly elevated by 20% and 30% respectively. The
phytoextraction efficiency of Cd was improved from 15% to 19% . However, the Zn concentration and removal of Zn were not
significantly elevated by the addition of soil conditioner. The present results demonstrate that the decreased soil bulk density may
improve the root system of 7. caerulescens and enhance the phytoextraction efficiency of Cd.
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Table 1 ~ Properties of the soil used in the pot experiment
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ft) sEB. a 7ENCH FI H A8 ) 2 i T Ak R Fe 125
15 IR R IRy AL B R AE ST I 14, LA T 51-20
Fa PR AL 0 2, AT B R SR R ORI 1S S
‘ N : N n X N . be
RN AR R H) LIRS B ik LRSS R e i B0 c
1.05
0.1 0.5 1.0 2.0

HEAE PR 2R A K SRR
L2 5k

K T JE T 1 mm B R 4
250 g TR . WA SR (LE 1),
M5 ASAb B R BEEL 2 AN 1T DL R R A AN
[l Ab 3R 2 ) B A B 35 22 52 1 EB. a AbFLVK i EB. a
F18 i 590 £ 4 0 Dy - S BT R 0. 1% Fl 2% (L3R
2). Jfi A EB.a () £ LRSI TG, A 10 em x
&8 em ¥RLZL P FE A ) bR RCE — A4 10
kg Y, #E 10 min, X 4b R 4 HEJE AT R SE AL A
AR 4 AF G BRI AR E L BEK, LA IE + 3
T 4 A 1 B & 1Y 20% , 7E 20 ~ 23 °C L
S E ST R R4 d)E R T A
H ARk

[ A A 3 4 3R Ty e A R S it AR
JEA(N) #% (P,05) # (K,0) B (MgO) 73 5l Ky

CcK . . .
EB.a}i F IR (V/im)/%

P e R 7 4 T 2 ) 2 57 8% (p <0.05)

E1 EB.algAfEXtEREHHM

Fig. 1 Soil bulk density as affected by EB. a
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Table 2 EB. a treatment
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1 250 20 0(CK) 0 50
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Table 3 Soil bulk density as affected by EB. a

Ak 1 LR/ g om ™
CK 1.27 £0.00 a
0.1% EB.a 1.15+£0.01 b
2.0% EB.a 1.09 £0.02 ¢
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Fig.2 Effect of EB. a addition on the growth of T. caerulescens
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Table 4  Effect of EB. a addition on the parameters of shoot and root of T. caerulescens

Ak B Mo L3R/ g pot 7! M LE W&/ g- pot ™! M e A /m-pot ™! R E#/mm HE K/ mm
CK 1.29 £0.05 a 0.16 £0.01 b 0.12+0.01 b 50+11b 0.15+0.01 a 0.41 £0.02 ¢
0.1% EB.a 1.37 £0.06 a 0.22 £0.01 a 0.16 £0.01 a 109 £12 a 0.14 £0.00 a 0.87 £0.03 a
2% EB. a 1.37 £0. 11 a 0.19 £0.01 ab 0.14 £0.03 ab 130 £9 a 0.13£0.00 a 0.59 £0.07 b
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Fig.3  Root hair length of 7. caerulescens as affected by soil bulk density
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Table 5 Cd and Zn concentrations,removal of total Cd and Zn by T. caerulescens
. - b 7
R b 0.1% EB.a 2% EB.a
M b /mg - kg ™! 61.5+1.2 b 66.4 +4.8 ab 76.4 £5.6 a
Hi R 3B v B/ mg - kg ™! 39.8+5.0a 46.9+£7.9 a 40.4 4.7 a
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PRI/ g pot ! 79.5+3.8 b 91.0+8.2 ab 103.2+4.0 a
PR/ % 17 19
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Fig.4 Relation between the total root length and removed Cd or Zn by T. caerulescens
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