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Distribution and accumulation characteristics of cadmium
in Panax notoginseng under cadmium stress in soil
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Abstract: Panax notoginseng is a kind of traditional and precious herbaceous officinal plant in our country. Its heavy metal

pollution problem has already caused wide public concern, and the related studies have shown that a certain concentration
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of cadmium can produce inhibition for the its growth, cadmium stress can reduce its accumulation of saponins, the main
pharmacodynamic component, and influence the quality of its medicinal materials. The health risk assessment of cadmium in
it showed that the hazard quotient (H(Q)) was greater than one, which indicates that cadmium in it has non-carcinogenic risk
to users. In order to reveal the response of different parts of P. notoginseng to cadmium toxicity, to clarify the basic charac-
teristics of cadmium distribution in it by cadmium pollution of its different concentrations and the enrichment characteristics
of its different parts, and to reveal the mechanism of cadmium stress on enrichment and transfer characteristics of its differ-
ent parts. The triennial P. notoginseng was used as the experimental material in P. notoginseng garden, Jingxi City, Guan-
gxi, under the condition of soil culture, with no cadmium treatment as the blank control and six cadmium concentration gra-
dients (5, 10, 20, 30, 40, 50 mg - kg™'), the characteristics of cadmium accumulation and transfer in its different parts
were analyzed under the stress of different concentrations of cadmium. The results showed that cadmium accumulation in dif-
ferent organs (leaf, stem, scissor, fibrous root and taproot) increased significantly with the increase of cadmium concentra-
tion (P < 0.05), showing a positive correlation. The distribution characteristics of cadmium content in different parts of
P. notoginseng were as follows: In the blank control group, the cumulative distribution of cadmium in each organ was fi-
brous root > cut root > tap root > stem > leaf; When the cadmium concentration was 5, 10, 20, 30, 40, 50 mg - kg™, the
distribution of cadmium was cut root > taproot > fibrous root > stem > leaf; The cadmium content in the underground part
was significantly higher than that in the aboveground part, with the increase of cadmium concentration, the bioenrich-
ment coefficient of both under-ground and above-ground parts decreased gradually.

cadmium stress, accumulation and distribution, enrichment coefficients,

Key words:

Panax notoginseng ,

transfer coefficients

H -t ( Panax notoginseng) X 24 “ =-t”, A K, 0.030% ~0.050% ( 3= W 4 45, 2012)

39 %

IS

T AR TP E R R ThR, RVE s E A
Fere, RHMBLASBHY) , 28 EEA, BIRA
W A AR AR R AR R E AR EBACRH, &
BN T AR K o PR SRR ) — M R AR AT — 4kt
WA, BRI AR okt BOE R = £,
PEVE A 1897 AF-A& Ay VA T B SR M 3 ) Uik, “ =k DA
HN =38 e 7 (BET9HE,1991) , 78 - L4 L4
(188 B EATEY S =Bl N =kt A
N, #5844 0 BB (BT RE, 19915 #4352
1997) , H-EESREE, NMERIR S0 L&
o (RBHSY) .« 1R, bz 2t g
b Rz, FUAA AN — R FHTRET .
Y RFELY o B0 AP kR Ok BT R
R I VR0RS 8 B2 B3 Lk A 1% TE B A0 9 B P R A A
Mo HEfe)E T R, ARE IEHRIBK P %
P TIRL,

TR E S KA R IR 63.2 1,
di 4 = ) 46.6% (BN UM SEEERE
RS2y VL PG A8 0 B T 2 R R X A R AN, T
ATV 2 R ORI R S 0 T 3 AR R A 2 R

BhFE T ARG RSl = X 75 7= X B A8 it
17N, BERSE(2014) K= AL R
B PR 30.6% , 7/ A5 (2008) A58 Cd
bR 5 38 50% , 1 W 5 2 B 4R W 38 25 B IR
b T2 22 2 850 40 e B R R - 2 4 R
RN AL, RIEFAFE(2012) MR A RP I £
FES AT 60.7% %% & it MibR i B XURS 1T fh 45

T fEERB(HQ) KT 1, Uil H-E 2541 i 5%
Xof IR AT AR 20 XU, 5 BRB% A5 (2014) X796

M X B 3T T AR, T LA R
ARG . KA (2006) FBF5Y & B H - X+

HERA —E R s SERe . PP R, B L
HABMM Cd §HER I & Cd, Cu §is 68 )1 (Hk
Je 55 55,2014 5 25 T MESE 2015) o ANALANIL, 47
JE O FE P AR A AR D AR AR E T A
&mﬁ%%ﬁ%ﬁﬁ%WWﬁtwﬁﬁ%ﬂm&
B 25,2018 ; LR AF,2013) o[RBT R 7E A
H%a%%%ﬁﬁtﬁ@%ﬁﬁ(i%%gmmo
E, BT AN ) B s B PR 05E 5 ( 2% R O% A
1993) #RIGFSE MM K ET UL LB



6 ERENE . R I0 0T - A PN R 0 A B R SRR R 715

IR AFBER, 704 A @ T A 4 I
(PRACHE,1997) LIt AL Guady B A 7= S, BA
TR 4 PRI RO B > 15, 04 (2008 ) Y BF
HEWVHHL S o/ = LAESR E 2250158 01
B, H-EAUR DA, =B AR 2 JCH ZOR TR
Z, WEERERHIESERER, T/ =t
(9 ARG AR BRI X S8 ) B 4k P BE S
AL BT IR A —E IR R A A X
LA T A [R) A B B o0 AT A 22 S R,
E— LT,

ST T M- - SRR TS R T ORI N A
PRI, A BIF 50 X 6 1 i ST A5 7 ) Y 35 DY T
A A il 52 B R 2 7—9 A K £ ik B
TR T PR AR L N4, BSOS TR] 4 A
BT FH - A [7] A B 4 1 o BORR AR LS R RS
SR AT S48 T 04 L e e bk PR B L
2kt G AR S

1 M5 &*

1.1 #H R b 18

PR B = AR A L, 3R 50 b o5 7E 5 P
P RAT (7 W Ll X i ) A P BB R I AR R Rl
758 m, FIRE S £ 3K,

A B S U i A B AR A SE PR R B SR
“STHIJF I, BL0~20 em #HF)E 3 0TS S 10
H i, AR 4 X 0 v B TEC A N Y CACLL ¥ W, By
WG T S kg T Eh R IRA) 34, Mk
W6 M E.0,.5,10,20,30,40,50 mg - kg,
A ERE 3 A EE M EERFE 3 R KRS
AU, L35 A R 2018 427 H 9 HZE
2018 4F 9 H 9 H, AR HF S i+ —3, L+
e Z RN . pH y 4.86 A HLITE Sk 43.30
mg - kg! GER AN 178.11 mg - kg HE LW N
48.80 mg - kg \HRLH A 203.70 mg - kg FRAK
54 0.44 mg - kg,

FRAL PRV 1 JE 5 R AR A I 45 A Ak BRAR 1Y)
094 0.46 .5.07 . 11.47 .20.89 .28.53 .39.60 .
51.02 mg « kg, SHALPREBIA S RIH TR Ny =
0.989 8x+0.518 2 (R*=0.997 2) ,

1.2 HmHREMAL R

UMM AR, e B Rk 20t , B & B
TR 3 WIF 4 it 25 BT 0 AR TR A R
4%, 1 105 °C &7 30 min, F5MH 65 CHET R fEEH,
FF B8 B , 3 50 B iR .
1.3 MZE F i

KRB 2 . 225 (BT AR E K
BE) ZER (R F = SR BOEE) R (R
ot AR RE ) I (S T SERE ) (TR AR
HREE i AL A = K x i $Ex0.613 4) , +
e Ab R B 2 S % LA A BT (B A
2008) - 478 r AR 0 I SR P (8 T o i ) DU
GB T 17141-1997 ) f1 8547 Ji F W i 7 D66 BE
FH - v B I 5 2k TR it v S B9 T 5E GB/T
5009.15-2014 ) A7 8847 5 - W WS 35 e T ik
1.4 EHE LI

*FH Microsoft Office Excel 2007 & DPS 7.5 i
TFEAE T, R Duncan FrE M EZki#HITER R
FHEIIHT (P<0.05) .

2 ERE A

2.1 $@AmE X B & N 5R 5 7 B S

FR 1 AT ] — &% B, BE B R VR BE 1Y)
HEm e 2 (P<0.05) 3G I, #5050 2 1t bl o 4R
WRE MBS INAAE — M 22 5, MMWKEZE R 0 mg -
kg ' B B4 M R AR >ET O > FR>28>
YA E N 5.10.20,30.40 .50 mg - kg i, HI
LRI BT O > ERSHR >ZE >0 [F AT,
TE[F—8 B AR AL BT, b3 [R) 22 5 W 35, S %)
JECRH LG, b 0 it R 240 7 o o0 02 S AR Y
1.60.2.95 .4.35.6.25.7.55 8.55 £§5;3.74 .2.53 ,
8.11.10.92.21.24 24.76 f%, M FH#BY 1 AR |
TR R RS AL HY 9.61 ,14.59 .20.69
38.81,46.66,59. 11 15;3.77.5.06,8.16.9.75,
11.08.13.19 £%;10.27 .18.16 ,25.73 .31.98 .39.25 |
49.55 %, HUERIED, M E A AR AR B K
55 R AR R A G AE XT BN

R T PR B A e B b A A AR AR R R
Wi, 26 1 R AFIR AL EE T H-E A A &



716 o0 W 396
x1 HEEBUNFESE
Table 1 Cadmium content in different parts of Panax notoginseng (mg + kg™)
b i & & Cadmium contents
Cadmium
concentration A 2£ B R Y]
Leaf Stem Cut root Fibrous root Taproot
0 0.20£0.02¢ 0.38+0.02¢ 0.64+0.02¢ 1.390.07¢ 0.440.02¢
5 0.32+0.03f 1.42+0.04f 6.15+0.04f 4.52+0.04f 5.24+0.01f
10 0.59+0.03e 1.72+0.04e 9.34+0.02e 7.04+0.02¢ 7.99+0.01e
20 0.87+0.02d 3.08+0.02d 13.24+0.02d 11.32+0.03d 11.34+0.02d
30 1.25+0.02¢ 4.15+0.04c 24.84+0.01c 13.55+0.02¢ 14.07+0.02¢
40 1.51+0.0b 8.07+0.02b 29.86+0.01b 15.40+0.40b 17.27+0.02b
50 1.71+0.05a 9.41+0.04a 37.83+0.04a 18.33+0.28a 21.80+0.05a

1 ANFEVNG PR A B R 24 5 5 38 (P<0.05)

Note ; Different small letters mean significant differences in different treatments (P<0.05).
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Table 2 Enrichment coefficient of cadmium in different parts of Panax notoginseng

& 4 R B Enrichment coefficients

b3
Cadmium concentration
(mg - kg") I ES Lips; AR FAR
Leaf Stem Rhizoma Fibre Taproot

0 _ _ _ _
5 0.06 0.28 1.23 1.05 0.90
10 0.06 0.17 0.93 0.70 0.80
20 0.04 0.15 0.66 0.57 0.57
30 0.04 0.14 0.83 0.45 0.47
40 0.04 0.20 0.75 0.38 0.43
50 0.03 0.19 0.76 0.37 0.44

x3 EHETHEHWREREBRH
Table 3 Transfer coefficient of cadmium in different

parts of Panax notoginseng

Hh | R
e i o i ot ok
Cadmium Above-ground  Under-ground E{i*&%’;‘{ﬂl
concentration cadmium cadmium r?fr_lb_ er
(mg - kg") content content coethicrent
(mg-kg')  (mg-kg")
0 0.29 0.82 0.35
5 0.87 5.30 0.16
10 1.16 8.12 0.14
20 1.98 11.97 0.17
30 2.70 17.49 0.15
40 4.79 20.84 0.23
50 5.56 25.97 0.21

W 2 [AAG —E H 4 Ja o B 25 5% (R RA,2014)
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