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Influences of biochar, calcium magnesium phosphate and manure on Cd accumulation in Panax Notoginseng
CHEN Jian—qing', GUO Dong?, CHEN De', LI Lian—qing", PAN Gen—xing'

(L.Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China; 2.Infinitus,
Guangzhou 510623, China)

Abstract: A field trial was conducted to investigate the effects of biochar, calcium magnesium phosphate and manure on Cd uptake and ac—
cumulation by Panax Notoginseng in Yunnan Province. The results showed that biochar and calcium magnesium phosphate significantly in—
creased the taproot biomass by 48.7% and 50.4% compared with control. Biochar and calcium magnesium phosphate significantly decreased
Cd concentration in taproot, rhizome, leaf and stem by 25.4%~43.6%, 40.2%~40.9%, 34.3%~51.2% and 33.0%~33.5%. It may be attribut—
ed to the decreased acidy of soil, the increased soil organic matter and CEC, which resulted in decreased soil exchangeable Cd, with the ap—
plication of biochar and calcium magnesium phosphate. The changes of biomass and Cd accumulation of Panax Notoginseng in manure treat—

ment are not significantly compared to CK. The accumulation coefficients (AF) of Cd in Panax Notoginseng were decreased by addition of
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biochar and calcium magnesium phosphate, respectively, but the Cd transfer coefficient (TF ) of each part of Panax Notoginseng were not

significant in biochar and calcium magnesium phosphate treatments. The AF of fibril root is about 2.84~4.64 in all treatments, but the AF

and TF of any parts of Panax Notoginseng are less than 1.0 except fibril root. It means that the fibril root can accumulate Cd from contami—

nated soil easily, but it’s difficult to transport the accumulated Cd from fibril root to other parts. The application of biochar and calcium

magnesium phosphate could be an environmentally friendly and efficient way to remediate Cd contaminated acidic soils and improve the

safety of Panax Notoginseng.

Keywords: biochar; Panax Notoginseng; soil; available Cd
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Table 1 Effect of amendments on growth of Panax Notoginseng(dry weight )

Kb 3 Treatments ¥k Hight/cm ZBAR Fibril/g 71 Rhizome/g FAR Taproot/g M} Leaf/g 2 Stem/g
CK 62.78+3.67a 1.30+0.05a 1.97+0.53b 7.29+1.88b 2.54+0.31b 2.22+0.07b
65.67+3.75a 1.68+0.38a 2.10+0.34b 6.49+0.52h 2.92+0.35b 2.41+0.61b
P 65.17£5.17a 1.49+0.27a 2.16+0.66b 10.97+2.66a 3.08+0.27b 2.78+0.39ab

BC 67.17+6.24a 1.71+0.48a 3.10£0.57a 10.85+0.87a 3.93+0.49a 3.46+0.59a

T : CK\M P BC 735225 1 00 B AT UL AR P S5 BERRAL AL B A= 49y 5 i Ak JH 5 R PR ) — 51 v A AR I =5 B 2 Ak ) O W 5 22 53, AR [l 5

FnA B EER(P<0.05), T

Note: Data suffixed with the same letters in the same column mean no significant difference at P<0.05. The same as follows.
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Figure 1 Cd contents in different parts of Panax Notoginseng in

different treatments
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Table 2 Comparison of Cd transfer coefficient and accumulation coefficient between different treats of Panax Notoginseng

Z B Coefficient AbFH Treatments ZHAR Fibril FAHR Taproot 871 Rhizome 2£ Stem M Leaf
BAEZRB(AF) CK 4.69+1.58aA 0.52+0.08aB 0.51+0.11aB 0.710.14aB 0.58+0.11aB
Accumulation coefficient M 4.36+1.08abA 0.42+0.05abB 0.57+0.01aB 0.66+0.17abB 0.56+0.11aB
P 2.86+0.34bA 0.29+0.06¢B 0.30+0.05bB 0.35+0.11cB 0.39+0.06bB
BC 4.08+0.86abA 0.39£0.03bcB 0.30£0.02bB 0.47£0.06bcB 0.39£0.04bB
R FH(TF) CK — 0.12+0.02aA 0.12+0.06aA 0.17£0.09aA 0.1320.02aA
Transfer coefficient M — 0.10+0.03aA 0.14+0.03aA 0.15+0.02aA 0.13+0.02aA
P — 0.10£0.01aA 0.1120.02aA 0.12+0.03aA 0.14+0.01aA
BC — 0.10£0.01aA 0.08+0.02aA 0.12+0.02aA 0.10+0.02aA

T /NG AR A — LA [ Ak B B] i R B2 SV A, RS 5 B ) — b BN [ A ) 28 B 22 eV 0T, AN R) 7 B e 22 S B 3%

(P<0.05),

Note:a, b, ¢ means the analysis of different treatments in the same part of Panax Notoginseng; A, B, C means the analysis of different parts of Panax Noto—

ginseng in the same treatment, the same column means no significant difference at P<0.05.
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Figure 2 Effects of amendments on basic physico—chemical properties of tested soils
3 =t Cd g5 T EBEAMRBEXES T
Table 3 Correlation coefficients of Cd uptake of Panax Notoginseng with basic physico—chemical properties of tested soil
pH SOM EXCd CEC FH Taproot  FF 1 Rhizome X7 Stem A Leaf  ZHiAR Fibril
pH 1
SOM -0.297 1
EXCd —-0.595 -0.487 1
CEC -0.195 0.994#* -0.576 1
T Taproot -0.770 -0.070 0.900 -0.171 1
577 Rhizome —0.643 -0.529 0.960* -0.618 0.804 1
£ Stem -0.740 -0.359 0.979* -0.458 0.921 0.972% 1
M A Leaf -0.644 -0.505 0.983* -0.595 0.852 0.995%* 0.986* 1
ZiAR Fibril —0.955* 0.192 0.748 0.085 0.921 0.723 0.846 0.750 1

TE:n=4,* FIR P<0.05 BEARK, ** TR P<O.01 BEAK,

Note:n=4,* Correlation is significant at the 0.05 level, ** Correlation is significant at the 0.01 level.
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