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K. 43 HIEH] 1012 (EBL1) + 10" (EBL2) .
101 (EBL3) #110° mol/L (EBL4) ¥k JEH: 1
EBL, MRS M AR, B 24 h, ZEIRK
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Wi K= PR T 50 78K 9 em B B,
PUE 7 EAE A AR 201 FISE Rt AT 8 9%
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EBL b AN [ R FE 3R 2 K G A7 R SRR bR, 18
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HeFRE B KT EBL3, 50 mmol/L NaCl &b P
EBL3 5 EBLO 4bFEAHLL, REFHR. KA. KHF
FRBORE 136 200 3 5 61.27%21.06%- 16.78%
F124.60%, EBL4 4b 3 5 EBL3 AbHAH Lk & 2F 5%
RS R EF R BORE JIH8 £ M BEK 11.15%.
11.83% . 11.45%F1 18.21%. 150 A1 200 mmol/L
NaCl AL PRI, FRWRFEE &l 7oK SR F i K4
by, B EBL AbFRVKRFEF &, KOMTRKFHER
SIS FAE TRERMER, HIRFEAE EBL3 AL R,
HIARARE BIE(E, {5 200 mmol/L NaCl AbFE AT %
KEFEFEARE EBL1~EBL4 AbH[E]) 22 7 AN B2, 1A
b SR AR S, KRR i R FEhs 2 2 E
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15.43%. 15.12%- 10.65%701 8.71%. EBL3 AbHE[]
FREi% EBLO. EBL1. EBL2 1 EBL4 b3 J) 5|14
11 9.54%.7.98%-1.07%H1 6.68%.50 A1 100 mmol/L
NaCl 4 iy, 5 EBLO AFRAHEL, AS[ERE Y
EBL & 4b 22 5 25 32 F+ K 4 i AR K A bk =
EBL3 &b # ) K & 4 1 AR A F PR =7 ik 31 I AE
100 mmol/L NaCl 4b# i, EBL3 AbBEHF AR K55
EBLO.EBL1.EBL2 fl EBL4 Xb383 5] 8 h1 55.21%-
36.94%. 25.67%F1 22.36%. EBL3 4bH [ ¥k i
EBLO.EBL1.EBL2 f1 EBL4 &b 3 73 51 B 1 44.83% .
23.70%- 32.07%F1 16.58%. 18] EBL HE 22/ £k i
BXRG ALK R E R SIER, Hd EBL3 A FERY
B, 150 A1 200 mmol/L NaCl AbFER, K4
A2 2™ E 1f) NaCl i, fEbRA KRS, A2
5 EBLO M tt, EBLI~EBL4 AbF 35 & 3 38 ik &
MR AT PR 7, EBL3 &b FE P i AR Kk 1445 .
200 mmol/L NaCl 4 # i, EBLI. EBL2 il EBL4
1R AL AR R 2 e N
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Different lowercase letters within the same NaCl concentration group indicate significant differences at the P < 0.05 level among treatments. The

same below.
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Fig.1

Effects of seed soaking with different concentrations of EBL on

the germination of soybean seeds under different NaCl treatments
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Fig.2 Effects of seed soaking with different concentrations of EBL on root length
and plant height of soybean seedlings under different NaCl treatments
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Fig.3 Effects of seed soaking with different
concentrations of EBL on moisture content of soybean
seedlings under different NaCl treatments
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25.15%- 14.59%F1 17.03%. 150 mmol/L NaCl 4b#
i}, EBLI~EBL4 i Fi %% EBLO 3% Fl Ab B I 25 $2 7+
W KE, (HANENE AL A G 235 2 5, BRI
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EBL2 1 EBL4 &b 3 73 J3ll 34 10 41.12%+ 30.17%-
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Fig.4 Effects of seed soaking with different
concentrations of EBL on chlorophyll content of soybean
seedlings under 100 mmol/L NaCl treatment
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Fig.5 Effects of seed soaking with different
concentrations of EBL on MDA content of soybean
seedlings under 100 mmol/L NaCl treatment
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Fig.6  Effects of seed soaking with different
concentrations of EBL on Pro content of soybean
seedlings under 100 mmol/L NaCl treatment
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243 FHMHEO T KB4 TR B AR T RN R
a4 Feh  HIE 7 WA, 100 mmol/L NaCl 4k
PR (EBL0O) 5 CK ML, KERIRTEM: & A ]
VRS B B 22 RIS . EBL BRI S K 0 Pl AT R
B S B 5 EBLO ARBEAIEL, H A
FFEEE ) _ETF, 8 EBL3 AT ik 3144, EBL3
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LCFR 5 AT VAYERE & &5 EBLO. EBL1. EBL4 4b3
HREXER, S5EBL2 2L EEER. EBL3 7
b kb P AT v P BES B HE EBLO. EBL1. EBL2. EBL4
REFE 2 1380 90.53% 44.22%- 17.15%H1 37.12%,
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Fig.7 Effects of seed soaking with different concentrations
of EBL on soluble protein and soluble sugar contents of
soybean seedlings under 100 mmol/L NaCl treatment
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W& MRE. RIFR. REH. RFRE. 1§48
FUL K B K B SRR 3G i PRI FTRER T
T3 NaCl ¥ B3 N S B2 K38 hn, Y4
TR AEFPE B K, A 398 o K 2 R A,
KA, H R L L s A Y T [RI A
W g 38 bk B Natfll CL, i 5B AR R L
AES T3 NaCl Phia F7 % 358 15 1 R i 47,
HMYEKEBEMLFEEEIGE, gk, 817K
FRAMEA AR, RO B Pk, I Y Z s
FE20-211, A5 RAZE 0, 50 100 150mmol/L NaCl
WX 3 ANE TR A KISV, 2RK
MAFEFSMTE, GH5., R, R
B & b I IR FE B T s 2R B . ARl
T FEAN ] £k o ot e 22 A Kl AR FRFRFR A5, &5
BRI, HWraSE 2 ANASE RS ) H
T, SEE AR m PG, B LR A S e
R TS B R R

K LR R S0 a5 5 8 fh A . POk RO
B0 AR A 5 RN s TR R 45 0 v R AR AR M
EhERY, BRs & —F AR, F 70 2, Hp
EBL /& N L& i EsRIF R —, #2
FAAE AN R RS A (P I HE 2S) . AT T A
7] EBL 2 Fl G K& R ZEfabnfa A I FL R 1327t
BRs sMEYIE FALEE A T4 7 R =B, @
T T A ) R O 35 R SR AR 3k 4 o AN G
T 3R AR 2L K B (260, BRs A B AR 1A
BN, RN, M E R A TS A R
Kigmx, HEENSRERZZMEAER K
Ko MYz HEE, MR RER, SCEEH
HRFEG, MRS B, BRs A AR R
IR G RIE, SRS 24 BRI 103E T, (2t
LR R A A, EhE 5 EBL TRy 4 5
SR, LA E BRI, St a R K,
HETT R 5 6B R, TR S R8I 5k I AR s
0.05 mg/L ] EBL X £h Wi T HIAC 4 i 483K a 1
f110.68%, M2 b 38N 12.31%, MaER oS &
BN 6.57%, YeBSEAA A FIREE 0.

e, YAz B4 A R
(ROS) , MHWPLEINEE RSIER ROS, X724
ROS #id H &iGkrAE )1, Y22 LWE . BRs
T WOE Eh N OR8> ROS A MDA (1774,
DL s 4 A AL B SOD. POD I CAT 283, 2%
fil 3 SHE Y 155 5 . SOD T AE F 4 4 H &
FH#:AL A HaO2, POD Al CAT 8 H,O, # A BT
FERRRAES, o5t a0 f i 3 FEAE R0, BEBCE

SOV 5 AR i R Wi 4R EBL XI5 e R T 52
Wi, 45 52 B, 150 mmol/L NaCl i3 R i 10 pg/L
(¥) EBL Jo 8 %0 & 7 EL AR5 N [ 7 38.89%,
MDA FF47T 38.11%, SOD EJ7T 30.46%, POD
ETFT 20.49%, CAT EFF7T 50.65%. AiRE4hH
Bor, FH 1019 mol/L EBL 2 K&, H POD.
CAT 1 SOD 13 1 & 3 i T A b # 20 Ko FLAhfk 5
AEFRA

BRs & A] (g #Ei2IE MY 0L 6 R, 33 T 1 A
YISV ATV TERE . Prov FAALER. RIVAE
PR R Y A0 B AP ) E B R . B
FL25200 0 BT =% 25 N IR 5 5 Il AR A I AH 0%
R&IE LT, BFAK Pro BUAREIE K RIE, 987> Pro
Ffide, [RIRTIOE (S 5@ 2%, Bman e Nat4hHE,
P> KA, T4l B Natfil KP4, Seal
BIE AN . W EBL X £ i T #Ac 4 1 52 g 28]
KI, 150 mmol/L NaCl [ T, MM EBL 5
WG AR A b, ATV PEER A ATAPERERT Pro &
AR E N 57.00%, 86.54%F1 45.17%, @id
G RGBIEMER, AT AN IS IE T, S
iR A 153 o WFRIRSFCOE T EEMIE T HISE R
PR RO KRB 4 T R R IS 3, #E 100 mmol/L Y
NaCl BEALREE H, S HR W R 51 K K &
EVEY A A FIRE RGN, vl TENE & R e
Ft 37.51%, Pro & &#ETt 21.40%, HH 1.0 mg/L
() 5| R R FE S R e A

4 ZEig

EBL3 4b ¥ RE A %A NaCl s R X K 5 Fd
TR E, mPh PR R REFH.
REEFGHANE S48, WIS Wvk s FAR I, 4iFF
MK PR SRS, REBERTY
R EMPTEEE R SR 1, AR MHE X K= 4l
M, oK Sl Piihit.
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Effects of 2,4-Epibrassinolide on Seed Germination and Seedling
Physiology and Biochemistry of Soybean under Salt Stress

Yan Yanhua, Yang Yaqi, Yang Yang

(Department of Biological and Food Engineering, Lyuliang University, Liliang 033000, Shanxi, China)

Abstract
physiological and biochemical characteristics of soybean under salt stress, soybean seeds that were soaked in five
concentrations of EBL (0, 10-'2, 10!, 10-1%, and 10-° mol/L) were subjected to NaCl stress at 0, 50, 100, 150, and
200 mmol/L. The results showed that with the increasing severity of NaCl stress, the root length, plant height,

To investigate the effects of 2,4-epibrassinolide (EBL) on seed germination and seedling

germination rate, germination potential, germination index, vigor index, and moisture content of soybean all
showed a gradual downward trend, while seed soaking with different concentrations of EBL alleviated the
inhibitory effects of salt stress on soybean to varying degrees. Under 100 mmol/L NaCl stress, the proline
content, antioxidant enzyme activities, chlorophyll content, soluble protein content, and soluble sugar content in
EBL-soaked soybean seedlings significantly increased, whereas the malondialdehyde content significantly
decreased. Seed soaking with 101 mol/L EBL treatment exhibited the most pronounced alleviating effect on
soybean under salt stress.

Key words Soybean; Salt stress; 2,4-epibrassinolide (EBL); Physiology and biochemistry; Germination index
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