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Abstract: [Objective] This study explored the regulating effects and physiological mechanism of exog-
enous 2,4-epibrassinolide (EBR) on growth of flue-cured tobacco seedlings under drought stress. [Meth-
od]) This study adopted the method of nutrient solution hydroponics using 15% polyethylene glycol (PEG-

6000) to simulate drought stress. Flue-cured tobacco (Nicotiana tabacum cv. ‘ Yuyan No. 6’) was tested
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for response after foliar-spraying with exogenous EBR at mass concentrations of 0,0. 10,0. 20, and 0. 40
mg/L. Parameters including seedling growth, active oxygen metabolism, antioxidant enzyme activity and
photosynthetic fluorescence characteristics were measured and analyzed. [Result) Drought stress caused se-
rious oxidative damage and photoinhibition to tobacco seedlings. Exogenous EBR effectively alleviated dam-
age of drought stress on tobacco seedlings, particular including significantly increasing total root length, to-
tal root surface area,average root diameter, root tip number, fresh weight of root and shoot, significantly
increasing activities of superoxide dismutase (SOD) ,peroxidase (POD) and catalase (CAT),while signifi-
cantly decreasing superoxide anion (O, ) generation rate and malondialdehyde (MDA) content. The chloro-
phyll content (SPAD) ,net photosynthetic rate (P,),transpiration rate (T,),stomatal conductance (G,),
stomatal limitation (L,) and water use efficiency (WUE) of leaves were enhanced, while intercellular car-
bon dioxide concentration (C;) was significantly decreased. The maximal PS [ quantum yield (F,/F.).
PS]l actual photochemical efficiency (&ps; ) and photochemical quenching coefficient (qP) were signifi-
cantly increased, while non-photochemical quenching coefficient (NPQ) was significantly reduced. Foliar
application with 0. 20 mg/L. EBR had the largest growth promotion effects and drought stress alleviation.
[Conclusion)] Exogenous EBR enhanced the adaptability of seedlings to drought stress by improving an-

tioxidant capacity and reducing oxidative damage of cell membrane, and stimulated tobacco seedlings to

capture and convert solar energy for better seeding photosynthesis and growth.

Key words: flue-cured tobacco;2,4-epibrassinolide;drought stress;antioxidant capacities; photosynthet-

ic characteristics;chlorophyll fluorescence characteristics
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Table 1 Effects of exogenous EBR on growth and root morphology of flue-cured tobacco seedlings under drought stress
o RSB/ R NWEURE e GREMEVee  RATHAGm oo

Treatment (g« B 1). (g« Bk l), Total root length Total root Ave'rage root Root tip number

Shoot fresh weight Root fresh weight surface area diameter

CK 9.52+0.58 a 0.8140.02 a 83.78+3.19 a 287.28+4.37 a 0.9640.03 a 793.67+10.02 a
T1 6.60+0.33 ¢ 0.5840.02 d 55.31+3.83 ¢ 172.6946.43 e 0.4440.03 d 472.33+32.72 e
T2 7.21£0.43 ¢ 0.612£0.04 cd 60.124+3.40 d 196.4348.88 d 0.5640.04 ¢ 618.67429.02 ¢
T3 8.25+0.56 b 0.7240.03 b 78.66+0.62 b 254.63+14.05 b 0.8540.07 b 677.334+22.14 b
T4 7.27+0.29 ¢ 0.6540.04 ¢ 66.05+2.24 ¢ 225.37+8.67 ¢ 0.6040.06 c 566.67+32.72 d

TE < [F B8 5 B AN 6] /NG 5B 3278 S [) b B 1) 2 S5 4 25 (P<<0. 05) . R[],

Note: Different lowercase letters in each column indicate significant differences among treatments (P<C0. 05). The same below.
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Fig.1 Effects of exogenous EBR on MDA content of
flue-cured tobacco seedlings under drought stress
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Fig. 2 Effects of exogenous EBR on O, production rate of

flue-cured tobacco seedlings under drought stress
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Table 2 Effects of exogenous EBR antioxidant enzyme activity of flue-cured tobacco seedlings under drought stress

CAT JEME/(U s gl e min™ 1)

SOD iEPE/ (U« g™ 1)

CAT activity SOD activity

b # POD /(U » g7 « min~ 1)
Treatment POD activity

CK 15.53+2.64 ¢

T1 22,004+1.31d

T2 33.734+2.14 ¢

T3 53.47+3.06 a

T4 44,60+1.51 b

36.404+2.42 ¢ 179.54£7.50 d
42.02%E1.65 ¢ 202.81£10.25 ¢
64.99+£4.00 b 276.53413.78 ab
72.66£8.71 a 292.13+£6.12 a
59.714+5.57 b 258.79+£15.60 b
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Fig. 3 Effects of exogenous EBR on SPAD value of

flue-cured tobacco seedlings under drought stress
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Table 3 Effects of exogenous EBR on photosynthetic characteristics of flue-cured tobacco seedlings under drought stress

Ab H T./(mmol - P,/(pmol - G,/ (mol - Ci/(pmol + WUE/ (pmol « L
Treatment mZes 1) mZes 1) m 2 mol 1) mol 1) )

CK 1.60+0.07 a 9.6440.26 a 0.06+0.00 a 203.21+11.96 e 6.0340.34 a 0.49+0.03 a

T1 0.67£0.05d 1.9440.60 e 0.01%0.00 ¢ 309.12+3.15 a 2.8740.69 d 0.23%£0.01 e

T2 0.782£0.02 ¢ 2.7640.19 d 0.02£0.00 ¢ 273.21+11.96 b 3.5440.36 ¢ 0.322£0.03d

T3 0.92740.02 b 5.49+0.20 b 0.06+0.01 a 226.77+7.35d 5.964+0.19 a 0.43740.02 b

T4 0.69+0.03d 3.6240.47 ¢ 0.05%+0.00 b 253.524+0.57 ¢ 5.234+0.44 b 0.37%+0.00 ¢
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M 4 R, 5 CK A, T1 A3 F./F, .
Dpsy M qP 4 9 BEAR T 13. 57%, 35. 91%
18.45% 1 NPQ 41 7 65.92% , ¥k 5] 2% 7 i
K TR E T WA F/F, Qs fl qP
BE & MR EBR B W E TS 2B S ETHE

TR NPQ B T MG LI a3 1
LT3 AP R o . B F./F. ey A qP
B OT1 4b PR 4 B8 T 12, 80%, 37. 10% FI
15.35% .1 NPQ & FFEAR T 28. 0700, K HUIHME
EBR fE8 235 1 5138 T &5 M 4 5 1 PS Tt e
{%ﬁ PR AE A A I IE & 64T o DT 2 20 00 1) AR
EHHALL0.20 mg/L EBR &b HERUR 5 4
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Fig. 4 Effects of exogenous EBR on chlorophyll fluorescence characteristics of

flue-cured tobacco seedlings under drought stress
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