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1.1 REA R

M KGR Williams 82, Fr T H IT.I0
BAM B A BEL TAE DB, CdC, AT MeJA
YR ot e, WT Sigma 23 H]
1.2 5t

R 7 M0 (1) CK: FhF i &R
5 7K Ab B s i A= 55 ] Hoagland 5 5%
TWHERRALFE; (2) 0.1 mmol/L Cd™ IEW +0 wmol/L
MeJA; (3) 0.1 mmol/L Cd™ W +10 pmol/L. MeJA ;
(4) 0.1 mmol/L. Cd** ¥ & +50 pmol/L MeJA; (5) 0.1
mmol/L Cd* ¥ +100 pmol/LL MeJA ; (6) 0.1 mmol/
L Cd™ ¥ +150 pmol/L MeJA; (7) 0.1 mmol/L Cd*
YW +200 pmol/L MeJA .
12,1 Fprii kil

P I/ IN—EH A A R R G R, ) 10%
WATRFNARIE TR 20 min, JCHI/KVESS, FKE
FEMEKIZ UL 6 he Hf 2 5K AR AH7E 150 mm FLAR
B IR IR LA, HESETHT T 2212 i AL 38T i K R
THST . WS IR AR L, AR R R
50 BL AP 7, 0.1 mmol/L Cd™ M3l F A [] e
() MeJA IR W HEAT AL BE (7 ANALE ), B Ab 2%
BHI3IWEE, i RIRKAE 25CH AN T AR ik
17, Wb e S AL PR, 2 d I K G R
T RS, 7 d WEFh 19 & 28R 100 5 iR 2
K,
122 A KIs

KA 28 2ok PR S5 46 T e i 4 A o v
7E25 °C. 16 h GIR A8 h B WG & b iy # ¢y 2 K
FahaEFE, MZEWKBEHE, Rk R, KEF
JE b A KB R 1 em BRI, K555 IR R,
FRFE B 10 R 22 A B 57 — B R G 4y, IF O
Hoagland 5 37 W 3% 5% 2 4 55— X B o8 2 R It
ZIE i AR TR 0.1 mmol/L IR R
MeJA W E SR TR BE (7 V403 ), SR+
BEDEUE (Y J5 v B K g K 50 mL A A0 BRI W 14 2
DEVEAE LR, WEMALTE 7 d. BEASAEPEBEE 3 IR
i1
1.3 I 5 Ak

WRZFR . KGR & B9 55 7 d FHE R
. K 0.1 mmol/L Cd™ AT, ARIHKEE MeJA
VS WRHERR AL BE 7 d J5, AR 4L AL BRFEAILIHER 20 ¥R 40

BHE R ER K, RIGEEMFEIAMT R, A
HUR G PRAE T UK, 64T 5 P 55 A G F8 bR 1
M7E

K54 0.1 mmol/L Cd* FI A [a] ¥k J& 1
MeJA B IR FEATHEAR AL FE 7 d, B F gE4 736 P
AU R O Tl 1) TG 2 i Rl R A D
HA . ALY EALEE (SOD ) I P I e
K A DUk e Jivk ;s o A ALY R (POD)
T I R ARy s ML & (CAT)
T T 0 SR FH SR AR, 5 B i R i A Ak
fitg (APX ) 1 P D0 5 2R FH 22 bWl s il 201k
T N SR B =l s D9 I I SR
AR e Z iR, DL E kSt (YR
ARG ) P
1.4 HdEabr

FI ] Excel 2010 2 SPSS 25.0 #E 17 5038 43 #7 #1
25 WAV, FHER

REFFRKZFRE AT

KRR (%) = (2d NEZFRF T80/

REFP 540 x 1005
RHER (%) = (7d WRIFHIRTEL/
IR T HE) % 100,

2 ERESH

2.1 AN MeJ A XF#aMNE T R G Rl £ 1952
m LA, M CK, 0.1 mmol/L Cd*
VA L S R SRR T & Az 2 S A VR
R R R A 3 B T 16.69%
7.68% 1 64.36% ., M8 T, AH L MeJA W
0 wmol/L, HRMKEEH) MeJA AbFEK TR FI5, H
RIS RFFMEFR GRS, HEHE Me]A
b PR BE A B 0 S BT ER BRI A, W
100 pmol/L Zb 35 MG MR fc K, K ZFH . K ZF R,
R 2 KA T A B0 MeJA 43 9148 & T 18.91%
9.45% . 31.711%., 45 KW, BAL WK W I IR
MeJA 1] LA 8508 #F K S AhF A9 i &, 42 1 IR 25
ARG, TR R S e 2 ™ B R AR 0 R &
HK,
2.2 AN MeJ A XTHAMNE T R 2 4 H AR 52
WE 2 frs, FbRET R SR KA B
FRIEER, 5 CKAE, 0.1 mmol/L Cd™ IF T
Ab B AR K AR T 25.52% A [] e 14 MeJ A i3E
TIHERRALELS , FRIaa T B R G AR B MeJA Y
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100 pmol/L B A3 R fe B I, AHAST MeJA 4 0
pwmol/L AL BRTF 55 T 31.48%, ZEfsmhan %K o
YR A A RO e P
2.3 HMIE MeJA XFEIME T K T4 R 2R &
iy Al

i 2 R e — AP E B E T Y, 7R
W BT A B G R R R R T AR L
3 52 e T I A1 YR MeJA X 58 W R R 5 40 i
R B IR B s, R IR Y i
Bl MeJ A V& B2 1) 38 fin 52 56 ek /D 5 38 hn i) 4
100w mol/L () MeJA AbFR 5 K Gt | Il 2 % =
AEXTF 0 o mol/L AYALEF /L T 26.80%, 200 pmol/L
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S RS TN & & TR . S5 R E
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M & A A AL e, P IB RS (SOD. POD. CAT,
APX %5 ) VR YA NG BRIG PR A 0 A, 2
5 W B S R Rl TS AT, A DR it A
MeJA W] A7 04 5 R i 38 R K S it SR Ak Bl
B3G5 CK A EE, 0.1 mmol/L CA™ IF WA~
K E 407 A H SOD. POD. CAT. APX fY 3% P
o 9 AR T 46.88% . 43.31%. 37.86%. 36.99%,
XA HE A2 PR Ay i S I M o0 ) 4 R T R AR S
FHUR, AT A B TG PRS2 B 6. AR i
Jil MeJA J&, SOD. POD. CAT. APX [/ i 4 B &
MeJ A e FE 0 38 o 52 20 5 38 o = 0k 55 1 #a 4. 100
pmol/L 1) MeJA Ab3ES 4 Fe S Ab I ) 15 P34 s 5
W3, SOD, POD, CAT. APX MG TEFIXT T MeJA
0 pmol/L [y &b B 73 J| 3% Jn 1 77.62% . 59.86% .
64.85% . 45.99%, 150, 200 wmol/L [ MeJA 4t ¥f
W B RIS T 2B TG . S5 RI, BARHkE
AR MeJA Ab AT DI K88 & e A AL i i 5
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B 5MWESEFNME, TTUARERRE
XA R, ARERR IR, AR ERE AR R
ARER, B AR AN RS, Wt
SEALEEE P 2 2

Tofi =11 2 230 2 A o o o o 1 AR AR
Wi R WEA Y A K & B R b A2 S LA R 2 R
o SRR L — AN, 2l R e A 1
HE RN R 0 AR L, TR T
RGP FRIR R R2ER MR DLl
FRACHR A S 32 B, AU N IE BV B 1) MeJ A
WS, KREMFIEFR . RER, IRHF
KA AR BB B 3, Hp L 100 pmol/L 1Y
MeJA b PR B B o 3K 1T g J& i1 T MeJ A BB
e PE R AR . IR ZE T P AL B A e, NI AR
T4 AR 200 5 P47

0 P iR TR 1) R BB 5 A W 1
VIFHOG, MR & —FEE N AIB BN TY
T, ReVE R A0 B Y, TR IEAE )
2 Foft A 2R 0T S A HEAT D R —E
TS A5 2R B ek R ) 2R R A7 B 1Y) 39 35
R, AR RS, KEYn R
HH PR 3 0 R R ) % R I, 10, 50, 100,
150 wmol/L ff) #h Y5 MeJ A &b B AT [% A% 54 B 30 R
KRG AEAR N b 0 Il R B, UG IS VR
) MeJA &1 1 4R w X KRGl i E . X
e B D R A 0 IR g A R —
.

B HE T, YA RTEERN KRR RS
ST P U R A A1) N S SOk =R 7/ T
TR SRR, TN S 2 ) R 3 85 2 X
Y I E AR b P AR, &
& JE ARG R R G A b R Y U A
CK ¥4/nT 77.4%, i in/NTF 100 pmol/L i 5MJE
MeJA ZbHR5, TN & A AN B RS, DA
MeJA ¥ FE 4 100 pmol/L F R i i %, MeJA ¥
JERF 150 wmol/L S 1M i 45 7§ 1 K& L&,
XU IR IR BE Y MeJA 7T A SR fid bt T K G i
B SN, BEARN AR &

P B EAT AR M N M AT L DR R
ARITER . e i T, AR I T AR
TESSURME M, Y S P E LR (SOD.
POD. CAT. APX %) 3G PERWERIGEEA ™. A
WFFE KB, FEFRIE T P e LB 9 & ML T CK,
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XA ] BB PR Ay 3 S () 0 o 1) 4 R T R B
B HU, B AR AT PR B L A
ABEFEEW, MeJA ] A RCHR w5 4628 1) 7 AR I b
AT AR fEREMNA T . Bk T MR
i U AEER O R AR AN AL RS, AT
FERBL, I EEE AIANE MeJ A b BE AT K AR o
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4 Hig
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wmol/L A ZNE MeJA AT L5 A S5 Hb 2% i 0 1 31
KSR T R4l 1 B 47, e 1R 0 A
GIH AR, e P R I AR 1 R,
32w B A AL SOD . POD . CAT I APX 1Y 1% 1k,
AT 98025 A0 B FE o 463 405, (e iR G, AR E
FEIM AL AT 25 T8 TR R MR RSN Me A V5T
X R RN F 8 & M i AR B SR, WA AT K
AR A A BRAILR, S K S AR A Sy
Fh B8 LAl
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Effects of exogenous methyl jasmonate on soybean seed germination and physiological characteristics under
cadmium stress

CUI Xiao-xia", SHI Chen-le, LIU Xue-qin ( College of Agronomy and Horticulture, Jangsu Vocational College of
Agriculture and Forestry, Jurong Jiangsu 212400 )

Abstract: To investigate the effects of exogenous methyl jasmonate ( MeJA ) on seed germination and seedling physiological
characteristics of soybean under cadmium stress, different concentrations of exogenous MeJA were used to treat the seeds
and seedlings of soybean under cadmium stress. The germination and physiological index of soybean were studied. The
result showed that the germination of soybean seeds and physiological indicators of seedlings were significantly inhibited at
a cadmium concentration of 0.1 mmol/L. Application of lower concentrations of exogenous MeJA effectively promoted the
germination of soybean seeds, reduced the content of free proline and malondialdehyde in soybean seedling leaves, and
increased the activities of superoxide dismutase, peroxidase, catalase and ascorbate peroxidase. Application of exogenous
MeJA at high concentrations greater than 150 pwmol/L actually exhibited inhibitory effects on seed germination and reactive
oxygen species metabolism. The results indicated that appropriate concentrations of exogenous MeJA effectively alleviated
the damage of heavy metal cadmium stress to soybean seedlings, while excessively high concentrations of MeJA had adverse
effects on the growth and metabolism of soybean seedlings. Therefore, 100 pmol/L of exogenous MeJA could effectively
promote the germination and seedling growth of soybean seeds under cadmium stress.

Key words: soybean; cadmium stress; methyl jasmonate; germination; physiological characteristics
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