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Difference of Cadmium Enrichment and Transportation of
Potato in Different Types of Soils
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Abstract: A karst carbonate rock-distributed region is characterized by high geological background of cadmium
(Cd). Pot experiments were conducted to study the response of potato under Cd stress in yellow soil (zonal soil) and
calcareous soil (lithogenic soil). Cd concentration of soils was set as 0.3, 0.6, 1.2, 2.4 and 4.8 mg/kg, and the change of
Cd content in different potato plant parts and in different growth stages were determined. Enrichment and transportation
coefficients were used to analyze the migration and transformation characteristics of Cd in soil-potato system. Cd
content of potato plant increased with the rising of soil Cd concentration, and ranked as: roots > stems > leaves >
tubers. Cd enrichment coefficient of potato was presented as: maturity > starch accumulation > tuber bulking >
seedling > flowering, and Cd enrichment capacity increased as the growth of potato. The mean Cd enrichment
coefficient of potato plant was 6.90 (yellow soil) and 3.66 (calcareous soil), and the mean Cd enrichment coefficient of
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potato tubers was 0.95 (yellow soil) and 0.36 (calcareous soil). Cd transportation coefficient was: root-stem > root-leaf >

root-tuber. The mean Cd transportation coefficient of potato plant was 0.89 (yellow soil) and 0.66 (calcareous soil), and

the mean transportation coefficient of tubers was 0.11 (yellow soil) and 0.17(calcareous soil). Overall, the enrichment

and transportation capacities was stronger in yellow soil than that in calcareous soil. Under Cd stress, plant showed

much higher Cd enrichment and transportation capacities than those of tubers (edible part). Cd enrichment and

transportation coefficients of potato tubers were all less than 1, except for enrichment coefficient of maturity time in

yellow soil, indicating higher enrichment and lower transportation characteristics.

Key Words: yellow soil; calcareous soil; potato; cadmium; enrichment coefficient; transportation coefficient
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Table 1 Basic physical and chemical properties of tested soil

RAFHE e PR AIHL (g/kg) 4 (mg/kg) A7 5505 (mg/kg)
Sampling site Soil type pH Organic matter Total cadmium Available cadmium
TERIX B
; A+ 7.95 46.58 0.58 0.12
Guizhu Community, Huaxi District
ALRIX MR S .
pig: 5.26 33.08 0.56 0.09

Yanlou Township, Huaxi District
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WSEAINAL B (TL: 0.3 mg/kg, T2: 0.6mglkg, T3:
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FHBRER B A =0 A IR (N: P05 K,0 = 15:15: 15)
VERHEAE, 5 P RCHR E IEK I B 1 e 7K B 11

PR, A FINEREL, B8 08 E e 55
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1.3.1 H#auksi
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®2 RHETFETEXEEERE(GB15618—2018)
Table 2 Farmland soil pollution risk management and control standards (GB15618—2018)

g 7R E] FLE bt pH<5.5 5.5 < pH<6.5 6.5 < pH<7.5 pH>7.5
Pollutant project Prescribed standards
i (mg/kg) i PEEL 0.3 0.3 0.3 0.6
Cd -
Bl E 1.5 2.0 3.0 4.0

1.3.2 MEFH*

+IEpHIA . BHIUFS RO,
TREE SR Cd & R HNO-HCHA R TN &, Y
FECAd 4 HR I HNO-HO. K R, Rl g —H]
ICP-MS(Thermo Fisher Scientific X2)W 5, B ik
RIS, AEHERE S 2B 45 i FE it R s
FIRE . SEATRERIBRIEY i, B il e 245
RAETRZEFVHEEIN
133 #HH7%

Cd &R E(BCF) = M5 —3B47 Cd % 2/t
HEcd o

Cd 5532 ZH(TF) = b 358 Cd Wk BEAE AR
F CdHeE
1.4 HIELE

AT B 3 Excel 20104811, SPSS 26.0 B A
R 200 17 22 F YK 56 (One—way ANOVA) ,
Origin 2018 M 74214

2 HEREHT
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2.1.1 EAERIRCIESEE
TR ST Cd & 5045 e Cd A By o 18 fin vy 18

Iy SRS, R iA5 40.98 me/kg, A1 KPE
+35 18.52 mg/kgo AR Cd 7 5 Bl 7 A= K Bz
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BRI, FATE A TH S AR 2S5 AT SR
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PRh FHEEAY T, T2 A T3 AP T S4B 2L Cd &
MR E, BTRAS R A s R
Cd % SbE CAMREERB LR T b i, i FoPik
7.06 mg/kg, A1 KMEA Fik2.49 mg/kg, TSAMEE R 3E
F R I D SRR Y A 2R Cd 5 At A
ZFIK B EKFE(P<0.05), HHEF R 53.51 mg/kg,
AR R 17.31 mg/kg(K2)
213 LHAFEHERCdEZ LA

T1ACEE PR -SRI AR Cd 5 i
MBI, #iE FAEE 0.67~1.33 mg/kg,
ARPEL 4 0.16 ~0.34 mg/kg; T4AMFE R Eh4h B
T Cd Bt EAE R I BB R R, %
B I 5.19 mg/ kg 340 %) 10.93 mg/kg, 1 1k 3
110.60%; 1 JKIE+ b1 4.21 mg/kg [FAKF 2.65 mg/ke,
REIE 1K F 37.05%. TS AL R SR S Hikh 115
PR Eh it orp Cd S, PR 25.58 me/ke,
AR+ N 7.47 mg/kg(F3)
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Figure 1 Changes in root Cd content of potato in yellow soil and calcareous soil at different growth stages
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Figure 2 Changes in stem Cd content of potato in yellow soil and calcareous soil at different growth stages
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Figure 3 Changes in leaf Cd content of potato in yellow soil and calcareous soil at different growth stages
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Figure 4 Changes in tuber Cd content of potato in yellow soil and calcareous soil at different growth stages
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Table 3 Cadmium enrichment coefficient at different growth stages of potato

Hekm TR M pia PES N TER TR LA

Soil type Plant part Seedling Flowering Tuber bulking ~ Starch accumulation Maturity

it S 6.20+2.84d 484+133e  669+2.10¢ 8.72+3.09hb 14.67 +4.49 a

Yellow soil ENEs 453+1.26d 454+179d 712+ 1.66¢ 9.28+4.29h 12.03 +3.42a
i H 350+0.78 d 251+044e  397+070¢ 6.15+ 1.48 b 8.71+0.36a
B2k - - 0.81+036h  0.82+0.30h 1234033 a

AR+ HIFHB 3.79+0.37b 246 +1.46 d 2.95+0.35¢ 3.54+032b 497+0.73 a

Caleareous soil s gy 2.97 £0.26 ¢ 322+079¢  3.40+0.18¢ 3.89 +0.89 b 552+049a
i 335+0.52b 208+048h  386+0.19a  4.05+057a 402+032a
Pk - - 0.23+0.02b 0.26+0.11b 0.59+0.15a

TE: FTONEER AOME = brifi2e . RPANIR/ING SR FR ] — B [R) A R R 2 [0 22 535 0.05 7KK (P< 0.05), LSDES: . R,

Note: Results listed are mean + standard deviation. Different lowercase letters in table indicate a significant difference between different growth

stages in the same part (P < 0.05) using LSD method. The same below.

F4 DRELRRAEKHPRECSRY
Table 4 Transfer coefficient of cadmium in potato at different growth stages

R TR Hi pia &Ny TEM TR A
Soil type Plant part Seedling Flowering Tuber bulking Starch accumulation Maturity
b -8B 0.91+0.08 ¢ 0.82+0.4 ¢ 1.07£0.34 b 1.58 +0.04 a 0.83+0.07 ¢
Yellow soil AR -1 0.69 +0.03b 0.56+0.11b 0.94 +0.09 a 0.96 +0.25a 0.58+0.12b

M-Hezk - - 0.09+0.08a  0.10+£0.03a 0.14 +0.02 a
LRpE+ M-ZEB 0.57+0.13 ¢ 0.48 +0.06 ¢ 0.73+0.11b 1.19+047 a 0.86+0.12b
Calcareous soil M= F 0.79 +0.04 a 0.51 £0.17b 0.44 +0.08 b 0.66 +0.05 a 0.37+0.14b

-z - - 0.12+0.02 a 0.17+0.05 a 0.21 £0.08 a

FMREGE ZBRK T AL DA B -2 B AR Ve
RIS 2 RBCS HAb 22 57 B35 (P < 0.05), &
B FAr BRI 17445, 760 1.93 6%, PR
W1 1.484%, M 1.9045; AR+ F Ay BRI
192.094%, FE12.484%, HEg R 1.63 1%, iz
HI1.384% . MR 3 T AR 2R B AR e R
SHAAE REOTRT 1, PEECAiis RE0/NT 1
(£4),

39 i
TG R R Z A3 pH AR LI A5
MR, HIEpHAES DA, Z5h Cd AR

ARG, et FRRVE AT T G Jm HAT B m AT
PERAEMIA R, pHEEY N PR . KA
PyRURL BT Cd 5 H S i i i, %
ARS CA* BOURBERE N, MTi i 1 B TR i e
LRS! AT i B A A Cd S bl
rasg I (E 1L 1#2), AR Cd Bk &0 T,
TR AREEN Cd & BER B B > kit pH
(EAGR A AT INE L RIE Y B34 5 Cd B i A, 2l
TORBRERATRRAR T LR A 5c 2 Cd, AITTREAIG
RS Cd RIS, PRUHCPE Cd 75 4 358 B AT 3 28 m
FHEpHAA, BRI Cd AR RE S AR A
by Cd & i, DRIBGHAA R i B e 2,
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) Cd, FEMEVER - SZE Ve LM A0 Tt 2
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BRAEAMMRE T AR R Cd Sl AR S A 1Y)
AR TRz f ) b 25y, AR5 P i SR
FHIE P B TR AN e is =k . 2R AE I A
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Sl e P RS A E A B AEAR R R, R s
R B HADSR T CA IR 79— T Eha% AR
R IR E IR, £ AT ed
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SR Cd> s B Hg s 0

i LA, Bl CdMa R, SR KT
+ EAREAY TS AR IR Cd R . B
AR MR Cd ) E R B R, BIMEATIX6.90,
AR R EOI(E T4 3.66; TR & HE
SYHZE Cd I & A R BT RN, B B R(E R
1.23, AL EX¥/NF 1 PR3 E A
T B ZE B s 2BOfE 0.09~0.21, T1FIT2 4bFE T

A HZE Cd /N F & A& 4 B E bR i (CB2762—

2017)™0.1 mg/kg FIBRIE ; 7E Cd BB SMET, ik
FLERYE L Rl T B R s s 4 L ki
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