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Abstract: To explore the effects of cadmium (Cd) stress on the growth and physiological characteristics of soybean
seedlings, and clarify its toxic effects and tolerance mechanisms, soybean cultivar Yuechun 03-3 (YC03-3) was used
as the material. Five Cd concentration gradients (0, 1.25, 2.5, 5, 10umol/L) were set up via hydroponics for a 15-
day treatment. Plant phenotype, root antioxidant enzyme activities and soluble protein content were systematically
determined. The results showed that increasing Cd concentration significantly reduced plant height, with symptoms
including shortened internodes, slender stems and curled leaves, exhibiting obvious concentration-dependent
growth inhibition. Under low to moderate Cd stress (<5pumol/L), the activities of SOD, CAT, APX and POD in roots
increased significantly, synergistically scavenging excess reactive oxygen species (ROS) and maintaining redox

homeostasis. At high Cd concentration (10pmol/L), SOD activity decreased sharply, disrupting the antioxidant
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system and exacerbating oxidative damage. Root soluble protein content increased continuously with rising Cd
concentration, alleviating Cd toxicity by enhancing osmoregulation and detoxification capacity. In conclusion, Cd
stress exerted a significant dose-dependent toxic effect on YCO03-3 seedlings, with Spmol/L identified as the critical

tolerance concentration for its antioxidant system. This study provides a theoretical basis for screening Cd-tolerant

soybean varieties and safe utilization of Cd-contaminated farmland.
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H152.58%. X —455 K, 7£1.25-10umol/LIKETE
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B, fRdE NS, — 7T el g & A Fe/Cu?
flEfbFentonZ8 [ B T HL 26 R0 1 L 7 1% 3 55 55 ik
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S MR PR JE K R A AR B 1 OE S AR R BT
AATI A R, T AE— @ F2 B IR HIROS Y it
FERAZR[28]. SRTM, 44 iasE i A R S
BT e iR 5 BRE RS, BEE A ME R TR S G
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B (CD e nl i S EY RN EESR (ROS)
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SR AERCH, 0, M0, AT A 3 T 9iF RO ST B 4
KR B[31]. ABFFRMEERER, SODFEMRCIL
PR T = BBV S S FRERESS . fECAihaik
JEAE I Spmol/LIY 264, SODIEMEEU HR 4H
EFtE (P<0.05) , XFREK S @12 5 SODTE
PESR I SR S B B T S FR AR, A AR AR
eihia. A2, HCAREHT 2 10pmol/LIf, SOD

e 6

TSR R I H R KT X IR KT (P<0.05)
X R IR CACHE  SODRY M A R . BT E
B, Cd W ReiEd £ %t S HSODYREE K. —
52, Cdn] B 5SODHE HE L 1) Cu/Znfi K+
TG, FEEREM R AT A27]; =
&, CA2+n] 5 58 H iR BE AL A S A R &
S ) 2 () 25 400 SE BEVE IR [29] . =2, Mk
CAWMEIE T /R R /KT _EAHISODREH R IE, [#
I 40 M Bl 2 3 1A BOE AR [30]. EX — R 2 EHL
WML FEER T, SAEFSODMEIIRERE K, BT
ARG BRI . XS5 ie 5 AR
FERE R S NI U — 801, R UiE &R
BT 0 AR A T A 4D 1) B e S8 A B i 1) )
HARL, M iasm i ZBE G, BEERmEIhhe
W R AE AN T R R [32,33]

AMERE (CAT) FE &M Tl S ik
T, AR RUEACH,O, 2 i N H, OO, E4ERF 4R it
WAL JR A3 T R 3 BOREE FH[34] . ARSEES
R RER, FIRECIAHY B EH S T CATIH
P, HBECAIRE T B CATIE Y — B4E R E R &
K. X455 E, CATHREXCdba B A Pk
(1) 87 8 77 RV SR VT I S2 1, R B TR B (9K P T
Bl A 3R s R A TS P, T HR 97 B C A i
SRS EHO,. fEKRE. WP, CATXIC
o 3 2 B TS i . R ) AR (T A2 M, RERELE
BT R VG Y R AR I, T RRERIE Bl
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THe B g e f e %5, 2 CdfE ik E Y5 pmol/
LI, APXE ik B i sl , M4 Cdiria ik &R

https://cn.sgsci.org/



BB

AR 1 R A A KA R

Shaoxia Yang, et al.: Effects of Exogenous Cadmium lons on the Growth of Soybean Seedlings
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R IR N B BT IRIVE, AT E E E T HEOK
- (P<0.05) o iX—45 8K, PODIECAI A4
ok A5 H 85 R 4 R R B AR T, AT RR SR
ITH,0,iE BR Th e, 38 FTiE s 35 A 40 i BE K 5 A4 BE
B, FE e fS A & 5 A0 DR B 5 P A AL B [R) 9
TEH
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KFLLF, SEMENARGE - EHLH B, ROS
RN B, M RIFCAT. APX K
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