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PR, DLOSRPGEERAE (Den. ‘Sweel Maple’ ) Aifgust B, LIA TABEFEEBLE (5°C) B, RAARMKE
EBR A (0. 0.1, 0.5, 1.0, 1.5, 2.0 mg/L ) XJRCA MNP AT WU AL S, B e w28 J5 R e T s vems . ]
WYEEG . WA, R N SR, TNt EBR XAk A MR IR G R A B A S R . S5R KW . EBR
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2,4-epibrassinolide (EBR) is a regulator that can enhance the cold resistance of plants. The study was aimed to investi-
gate the influences of exogenous 2,4-epibrassinolide on the physiological characteristics of Dendrobium hybrida seed-
lings under low-temperature stress. In this study, the seedlings of Dendrobium hybrida ‘Sweel Maple’ were treated with
various concentrations of EBR solutions (0, 0.1, 0.5, 1.0, 1.5, 2.0 mg/L) through foliar spraying, and then treated under
5 C low-temperature in artificial climate chamber. The yellowing leaf rate, defoliation rate and the malondialdehyde
(MDA), soluble sugar, soluble protein, proline and chlorophyll content of treated samples were measured. The results
indicated that EBR could significantly reduce the rates of yellow leaves and defoliation in D. hybrida seedlings under
temperature stress, with the optimal treatment concentration being 2.0 mg/L. Compared with the control, the rate of 50%
yellow leaves, 100% yellow leaves, and defoliation decreased by 27.41%, 16.55% and 20.64%, respectively. Addition-
ally, 2.0 mg/L EBR effectively mitigated the decline in chlorophyll content in seedlings’ leaves under low-temperature
stress and decreased the relative electrical conductivity and MDA content. Specifically, the relative electrical conductiv-
ity decreased by 14.33% and the MDA content by 29.03%, compared to the control. Furthermore, 2.0 mg/L EBR en-
hanced the content of osmotic adjustment substances in the seedlings’ leaves under low-temperature stress. On the
eighth day of stress, the soluble protein and soluble sugar contents reached 1.68 mg/mL and 46.49 mg/mL, respectively,
while proline content peaked at 142.28 pg/mL on the second day after returning to normal temperature, which was sig-
nificantly higher than that in the control. In summary, EBR effectively alleviated the damage caused by low-temperature
stress to D. hybrida seedlings. Various indicators demonstrated that 2.0 mg/L EBR exhibited the most prominent effect
in enhancing the seedlings’ cold resistance, making it the optimal treatment concentration.

Keywords: Dendrobium hybrid; 2,4-epibrassinolide; low-temperature stress; physiological characteristics
DOI: 10.3969/j.issn.1000-2561.2025.06.013
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=5 °C, CK MYAHXTHL S 3B iR R o, HAHX L &
FM 34.75%TF 2 97.60%, o R AR A
T 247 10 A [ e B2 19 EBR AL, 4% 2H 1t A %
SRA I B T CK, il ad B bk
B, SAPAYE CK AR SR B T
#Z5 (P<0.05) , A4 ALHL 2 [ A X 00K
fEEREZER (£ 1) . Ui EBR AR 0 %
REATCRK A SRl v 180 P X 5 3 L R Dl 200 i S 1
#if5, Hih EBR-2.0 AbFRAYRE SR el HAXTHL
SR T CK PR T 14.33% . 13 #14 Logistic
TR, RIGSAMEHILIRE (LTso) , MKH]
= HEF A~ EBR-2.0 (2.96 ‘C ) <EBR-1.0 (3.25 °C )
<EBR-1.5(3.90 C )<EBR-0.5(3.96 ‘C )<EBR-0.1
(4.14°C) <CK (6.67°C) (£2) . Huknl L,
e M 2.0 mg/L (1) EBR Ab i 4% Iz K BR JE Hb AR
A R R BOEIR B
2.2 A[ERE EBRIHERMIE THEKEMZE,
Al g A
meE 1, B 2 Fis, Zad KR A BRI R K
I IRk R4, SR EBR MR AL EE T 1) 50%
B R g E I T AR B EBR AOX) IR, MG 21 w5 HE
4 EBR-2.0( 9.07% )}<EBR-1.0( 9.76% )}<EBR-0.5
(10.75% )<EBR-1.5( 10.95% )<EBR-0.1( 15.51% )
<CK (36.48%) , BLHIMKEA 2.0 mg/L ) EBR

AL e, AN E EBR WEALFE T A 100% i
AR T R, AR B & HEJF 8 EBR-2.0
(22.18% )<EBR-1.0( 22.24% )<EBR-0.5( 23.64% )
<EBR-1.5 (25.85% ) <EBR-0.1 ( 25.89% ) <CK
(38.73% ) , ULHHWEE A 2.0 mg/L [ EBR 4bH
FIHAE; 0.1 mg/L EBR AMFRRY IR 5 CK T¢
WEER, HHRKENLHEES CK M BEE
Z 5, MWIRE & HEF 8 EBR-2.0 ( 57.02% )
<EBR-1.0( 58.70% )<EBR-0.5( 62.45% )<EBR-1.5
(63.87% ) <EBR-0.1 ( 73.32% ) <CK ( 77.66% )
H AT DL, 6 R 2.0 mg/L () EBR AbBEAES AT
A4 bR/ R A DRI B 30 T 7 A ) B L T
23 AEIRE EBR XMKiEMIE Tk MDA
SER RN

il 3 fron, BEAE BB A A E R, MDA /Y
MEZRLTHERER &S, TE 6 d i MDA & &k F|
&, CK 5 HAh 5 MEFELHAH L MDA & &
(39.93 nmol/g ) , 2.0 mg/L EBR 4b3 MDA F{ 2
()5 B 5K ( 10.91 nmol/g ), PEHHHE FE R 2.0 mg/L
EBR Ah 34X 24 457 4 A FBE i RS 1, 98/ I ot 448
JHLRSE 1 3 38 A R B B, AT RREAIR MDA B 77 =
24 AEIRE EBR 3HERME THEKRAN
EREENF N

w4 fros, WA WA TR RE R, AT T

£ 1 {KEMET EBR &k HEX B S0

Tab. 1 Effect of EBR on relative electrical conductivity of plants under low temperature stress
R B A%} HL 5 Relative conductivity/%
Temperature/C CK EBR-0.1 EBR-0.5 EBR-1.0 EBR-1.5 EBR-2.0
10 34.75° 24.54° 24.64° 22.04" 22.70% 20.42°
5 59.25° 52.40° 49.60" 53.01° 53.64™ 47.04>
0 75.84° 62.01° 62.18" 59.69" 61.34° 58.19°
-5 97.60° 84.83° 84.44° 77.22¢ 83.36° 81.60*

e R ARNG TR ER B (P<0.05) .

Note: Different lowercase letters in the same row indicate significant difference (P<0.05).

*2 AEREEBRABRETHEMNESZEOEAFERREFLHILEE
Tab. 2 Regression equations of relative electrical conductivity at low temperature and semi-lethal low
temperature in treatments with different concentrations

AL 3 Treatment 14 J7 # Equation 4% B Relevance RFILIRE LTs/C HEF Ranking
EBR-2.0 y=0.1799x-0.5329 0.9728 2.96 1
EBR-1.0 y=0.1546x-0.5031 0.9325 3.25 2
EBR-1.5 y=0.1767x-0.6886 0.9532 3.90 3
EBR-0.5 y=0.1790x-0.7091 0.9797 3.96 4
EBR-0.1 y=0.1787x-0.7399 0.9668 4.14 5
CK y=0.2745x—1.8293 0.9215 6.67 6
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Different lowercase letters indicate significant difference between treatments (P<0.05).
B 1 FEKEEBRMREMEREKREHEREHZNZ0
Fig. 1 Influence of different concentrations of EBR on yellow leaf rate and defoliation rate of
plants after low temperature stress

EBR-0.1 EBR-0.5 EBR-1.0 EBR-1.5 EBR-2.0

1~8 d 1E 5 CHEE FHATARRMNE , 9~15 d B AR IRATE h i f T E ALK .
From day 1 to day 8, low temperature stress was carried out under 5 ‘C, from day 9 to day 15, the plants were transferred to
normal temperature environment for recovery growth.

B 2 AFERE EBR A EBEHEKNEST

Fig. 2 Morphological changes of plants after treatment with different concentrations of EBR
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Different lowercase letters indicate significant difference between treatments at the same time (P<0.05).
B3 A[ERE EBRAEEEKN MDA R8T
Fig. 3 Changes in MDA content of plants after treatment with different concentrations of EBR
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Different lowercase letters indicate significant difference between treatments at the same time (P<0.05).
B4 AEREEBRAGEFEKMAIFEESRETL

Fig. 4 Changes in soluble protein content of plants after treatment with different concentrations of EBR
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SERNNm

Wl 6 o, Bt e e e, =R

friE T AR A A 1
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A i AR A B, BE R ] A
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RS, (F 7R AR IR AL P AT A5 A B A & Gk 3]
37K, Hih 2.0 mg/L EBR Ak 3 A T R i i 5
/N, TERRAR A 15 RABAE] 0.39 mg/g (K 7).
P& AL 2.0 mg/L EBR AbFEXFZEf# Chl 5
PR i
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Different lowercase letters indicate significant difference between treatments at the same time (P<0.05).
5 AREKEEBRAEGFEKNTAYESET

Fig. 5 Changes in soluble sugar content of plants after treatment with different concentrations of EBR
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Different lowercase letters indicate significant difference between treatments at the same time (P<0.05).

E 6 AREKEEBRAEGEMKNBEBRAETL

Fig. 6 Changes in proline content of plants after treatment with different concentrations of EBR
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Different lowercase letters indicate significant difference between treatments at the same time (P<0.05).
B 7 AEREEBRLEREKNHEZZZETWL
Fig. 7 Changes in the chlorophyll content of plants after treatment with different concentrations of EBR
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gk L Frik, 4N EBR fEUZFK MDA FLE |
A RIS . A EE A D AR &, I
W s R R, HAFAERI &R, Hop
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