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Effects of exogenous epibrassinolide and hydrogen peroxide on physiological
characteristics of Xiangyan7 seedlings after low temperature treatment

FAN Min', XIANG Shipeng?, XU Jinliang', SHEN Ziqi', ZHANG Yunping', XIE Pengfei®, LI Qiang'"

(1.College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Changsha Tobacco
Company of Hunan Province, Changsha, Hunan 410021, China)

Abstract: Flue-cured tobacco cultivar Xiangyan7 was used as the test material. Four treatments were set up: T1, treated
at4 C for 4 d, followed by continuously spraying of 0.01 mg/L EBR for 4 d; T2, treated at 4 C for 4 d, followed by
continuously spraying of 340 mg/L H,O, for 4 d; CKl, treated with low temperature(4 C) for 4 d, followed by
continuously spraying distilled water for 4 d; CK2, continuously spraying distilled water for 4 days without low
temperature treatment. Biomass, antioxidant enzyme(SOD, POD, CAT) activity, MDA content, osmotic regulatory
substances and root activity of tobacco seedlings were measured. The results showed that compared to CK2(normal
growth control), root activity and biomass of Xiangyan7 seedlings under 4 C low temperature stress were decreased;
while CAT activity, MDA content, soluble sugar and proline content were increased and SOD activity, POD activity and
soluble protein content had no significant change. Compared to CK1(low temperature treatment), the root activity, root

shoot ratio and protective enzyme activity of tobacco seedlings sprayed with EBR and H,O, after low temperature stress
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was relieved, were significantly increased; and dry matter quality in T1(with EBR) and T2(with H,0,) increased by 40%
and 20% respectively; soluble sugar in T1(with EBR) and T2(with H,0,) increased by 66.3% and 51.3%, respectively;
MDA content in T1(with EBR) and T2(with H,0,) decreased by 37.8% and 37.5%, respectively. On the 8th and 12th day

after low temperature treatment, SOD, POD, soluble sugar and proline showed no significant difference while soluble

protein decreased significantly in EBR and H,0, treatment, compared with normal growth treatment(CK2). Conclusion:

after the normal growth temperature was restored, spraying exogenous EBR and H,0O, could accelerate the recovery of

the physiological indexes of tobacco seedlings to a certain extent, and EBR showed better effect.

Keywords: Xiangyan7; low temperature stress; epibrassinolide; hydrogen peroxide; seedling physiological characteristics
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Table 1 Antioxidant enzyme activity and MDA content of Xiangyan7 seedlings treated with EBR or H,O, at low temperature

s SOD 75 tE/(U-g ™) POD & /(U min g ™)

fiKiE 4d EAK4d  WEAKSd IKEEK 124 ki 4d  WEAK4d WEAEK S KEAK 124
Tl 52.39+3.14  (294.52+37.51)a (180.01+13.11)ab (222.84+16.74)a 8.64+0.79  (14.77+221)a (15.98+2.66)a (14.36+1.54)ab
T2 52.00£3.77  (286.80£38.16)a (194.19+12.77)a (211.99+£14.32)b 9.28+0.84 (14.01£2.56)a (18.74+2.41)a (16.87+1.61)a
CKl  49.52+4.11  (245.50+37.95)b (169.01+12.59)b (201.09+12.33)b || 10.68+0.75  (9.58+2.32)b (12.08+2.33)b (12.63+1.44)b
CK2  60.00+3.58  (198.41£37.58)c (200.24+12.33)a (226.33+14.25)ab|| 10.17+0.77 (11.77+2.01)b (13.00£2.52)b (14.13+1.52)ab
Ab 3 MDA Ffit/(umol-g' ) CAT J&ME(U min g ™)

ki 4 d WEERK4d  WEAK-SD  WEAK 124 R 4d  WEAEK4d WEAKSD WEAK 12d
Tl 0.032£0.004 5 (0.015£0.003 7)b  (0.017£0.003 7)b  (0.023+0.006 1)c || (4.38+1.25)ab (15.41%£1.53)a (10.82+0.99)ab (10.15+1.01)b
T2 0.033£0.0049 (0.015£0.003 8)b (0.017£0.0034)b (0.032£0.0063)b |[(6.57+1.12)a  (13.70£1.58)b  (9.48+0.96)ab (10.96=1.06)ab
CK1  0.031£0.004 6  (0.024+0.0034)a (0.026+0.003 8)a (0.037+0.006 6)a | | (4.82+1.26)ab (12.59+1.49)bc (9.18+0.89)b  (9.200.99)b
CK2  0.024£0.004 8  (0.020+£0.003 7)b  (0.014£0.003 6)b  (0.024+0.006 8)c || (3.05£1.21)b  (11.20£1.51)c (11.54+1.93)a (11.95£1.09)a

[FIFIAR)/ING TR R AL BRIA] 6422 5 A e 245 L (P<0.05)

fRIRALEE 4 d, AbFE[E] POD 7HMETE I E 25,
UEAAMICTEXTAR 7 500 POD IR, Kk
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Peferm, TR, (HRACEEN] JC & 225, 78
PRIE 8 d i, T1.T2 43R POD itk & T CK2
s 7EMAE A K 12 d i, T1, T2 4b3AY POD %1%
BT CK2 Ay, (HARIA WK LA i A mE
Jifi EBR ., H,O, %4 = IR ME T X6 POD 1 A%
PTE

fRIRALEE 4 d, 3 MREARFES CK2 ML, CAT
R E TR, BLERIEPA AR 7 5 CAT

T R E A K 4 d B, CAT iGN T1,
HH T2, #REST CK2 9, 296 37.5%.
22.3%; PKEAK 8 diF, CK2 f CAT iE M,
B5 T1, T2 AbFZRITEEEER; IEERKS 12
K, CK2CAT {FHEREST TIH, H5 T2 xR
AR, AJLIEBEE EBR M H0, TEVK & A4 K]
Wife RS CAT ihtt, JEHImE HyO, AbFEAYRL
R,
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=, AT 3 AMhPEY 25 T CK2 1, UiBH A
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EmEEKiEEPEERATHMRAZMN
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PR i fERRINAJEmEE /MR EBR | H0, 5,
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EIRMKT CK2 1Y, (BB EZER . WEAKE,
JitE /MRS AL B A F A, T1 ST T2 Al CKA Y,
ULAAmEE EBR 1 HyO, 47 Bl 42 i nl s bl 7 i
HWEti EBR HIRCRFAL
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Table 2 Content of osmotic regulaory substances in Xiangyan7 seedlings treated with EBR and H,O; at low temperature

AbER Al AR R/ (mg g™

fRiE 4d MEAK 4d WEAK 8d WEAK 12d
Tl (55.71+7.81)a (24.26+3.51)a (31.17+1.80)ab (34.56+1.78)a
T2 (54.27+6.99)a (20.16+2.13)c (21.99+1.76)be (31.44+0.99)a
CK1 (54.44+7.12)a (17.28+2.07)c (19.62+1.79)c (20.78+1.34)b
CK2 (24.78+2.14)b (28.92+1.68)a (33.41+2.90)a (35.3242.98)a
g HER S8/ (ngg™)

fRiR 4d WEAK 4d EHEK 8d ALK 12d
Tl (32.22+5.20)a (23.23+2.91)ab (28.59+5.71)a (30.75+3.34)a
T2 (31.17+0.99)a (19.78+0.92)b (25.90+2.39)be (29.48+2.88)ab
CK1 (33.23+1.98)a (17.77+4.16)b (18.47+3.60)c (21.77+2.56)b
CK2 (25.35+4.28)b (29.35+5.46)a (33.16+5.38)a (37.91+4.82)a
Ab3H AR A (mgg )

iR 4 d EEK 4d ALK 8d ALK 12d
Tl 10.0943.35 (17.46+2.03)a 14.96+3.95 (11.15+3.47)b
) 11.82+1.12 (16.28+3.57)a 14.77+2.96 (12.93+2.58)b
CK1 10.85+3.94 (12.87+2.09)b 13.34+3.44 (10.96+2.90)b
CK2 11.2842.07 (13.94+1.09)b 15.6943.51 (17.68+4.90)a

[T ARING T RER 7R A BRIA) B4 22 5 A e 278 L (P<0.05)

IR TR A SESE AR 7 A PN A 2R 7% e i 3 T,
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M5t EBR F1 HyO, A] LASE S 7 55 4 i A P i 2
R & i, Wil EBR BBCRIFT H,0,.
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T2 5 CK2 #th, AlEHEASESNTE T
253%. 16.8%, ¥J5 CK2 MEFBF,; MEAK
98 K, PRI 2 R AR WE KT IREAEK 12
d B, CK2 (153 & T HAb AL Y

2.3 SR EBR 1 H,0, Xttt 7 S41E KRR
BREEKIEPIRATHHZ M

IR BRI HI AR R A K, FRAIR R TE T
RIS, AR ATE R E . % 3 450%
B, e AR, W 7 SEERE ALK 4 d
I CK2 MRS i, T1 5 CK2 AICBEER,
A T2, CK1 5 CK2 [R5k W E K5 ERE
A 8 dif, T1 A T2 IRRTEHBEST CK1.
CK2, T1 fil T2 5 CK2 #tk, MRREI535Hm
13.95%. 6.44%; 5 CKI1 Hitb, #RERTE 550088
20.28%F1 12.36%. UtHIRE A WImeiE4 MR EBR
55 H,0, X AR TG S = HA R, AR
HOXE SRR, It 7 SR E R
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Table 3 Root activity of Xiangyan7 seedlings treated with

EBR and H,0; at low temperature U/(g'h)

e eS|

fialt 4 d WEAK 4d  WEAEK 8
Tl (28.99+£5.51)b (44.49+£6.03)a  (70.75t4.44)a
T2 (29.06+5.62)b (36.61£6.28)b  (66.09+4.68)a
CK1 (30.98+5.53)b (37.47£6.20)b  (58.82+4.42)b
CK2 (42.27+£5.49)a (51.99£6.08)a  (62.09+4.67)b

[IBIAN )G SRR R AL BRI 1 28 50 B2 3 X (P<0.05).

2.4 NJE EBR F H0, 3 7 S 4R KR TE
BREEKIEFEMENZN
IR A S WA 7 52 i A i 2 R AR
(F 4. T1. T2 5 CK2 ML, MEpkh [ o i 5y
BIEAR 21.93 % 37.7 %, TR MK 24.36% .
42.62%; HIFREE 4> HIFFEAL 19.55% ., 41.67%,
T B4 HIRRAR 37.59% . 50%, ARIE Eb 43 Sl A
10 %M1 15%; 5 CK2 fHIL, CKI1 Hb [ #B&EE T |
TS BRI 28.57% . 44.26%, HHREETE . T
T IR 42.86% . 58.33%, HRTE FLFEAR 30%.
M5t EBR \H,0, B/ 75 CK2 [ A Y220,
{AARREEARR IR S IE A

&4 SNERTE EBR F1 H0, 2RIRAIEFHIHE 7 SHEMNEYE

Table4 Biomass changes of Xiangyan7 seedlings treated with EBR and H,O, at low temperature

e JH R 7T /g JHBRT Bt /g -

Hh 1 R Hb b3 it
Tl (7.05£0.02)b (1.07+0.04)ab (0.38+0.01)b (0.07+0.001)b (0.18+0.001)b
T2 (6.83£0.09)b (0.83+0.02)b (0.35+0.02)b (0.06+0.002)b (0.17+0.002)b
CK1 (6.45+0.04)c (0.76£0.01)c (0.34+0.01)b (0.05+0.003)c (0.14+0.002)c
CK2 (9.03+0.07)a (1.33+0.03)a (0.61+0.05)a (0.12+0.021)a (0.20+0.012)a

[RISIATR/ING T RER 7R A BRIA] B9 22 5 A e 2758 L (P<0.05)

3 HFR5ie

R P AR A B A g 1, T B R B BT SE AL
P ARG . BB Y R AR S
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71, S YRR SR e R, TR
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g, ARIRAL BRI 7 S0 L FAR R A s
i e i I I OR S AIK IR A B IE R X RS
CK2, Bl IRAL BT B e, AR N SR 2R
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I, AR SR, BUIEPERESROT ) B
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X5 B I UK B g 45 R — 5
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AN, X ST AR a8 (R ERY
H,O, SEAE YN 2 Z2 R B ma N 55550 F-, 'EREE
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DI PRPERR . I2R S T s PR SR A L
PEEAFEZAMEH, MR Al bl L
Fih, Wi EBR AHEORCRLFFHAMARE, vEE
S R A TR Pl 2 i P A2 I v 1 5 il 2 R ]
VPRI 24 HIDEERY (AR AR KR,
Jifi EBR. H,O, AbHERIPES (15 i i F IR TR &
TG AL B CK2, 31T fig 2 PR R (R ot 5 A
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