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AN AR D TR GEE LU N IS, B MDA S Tt K326 ML A AR IS T ANS S TR T B
ik, THAAE 7 51 POD I CAT 1 LA K AT P 88 & =BG . (2) SAUIRIR 38 A AL BIAE 1L, Wit SR
FHIGIRALBLS K326 AR . BUERERE MRS BT Y BT A B TS (P<0.05), MDA it b
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(P>0.05), AT BBEIHTYI S RAPUA LI EME I, HRAETIIEE/NT K326, [ 4516 ] BitsME
EBR il HyO, FIVE RO S 2 /B4 S Aot FREE rm 52 0, B K326 MR H U B 4T,

KEA): IRIEMNE ; FEMSERE NS (EBR); H,0,; MR350 ; BHEM:; BBIHYN YR

RE S $572.01 SCERARRRR: A SCEYRE: 1004-390X (2022) 04-0623-07

Effect of Spraying Exogenous EBR and H,0, on the Resistance of
Tobacco Seedlings to Low Temperature Stress

SHEN Ziqi', XIANG Shipeng’, XU Jinliang', FAN Min',
ZHANG Yunping', XIE Pengfei’, LI Qiang'
(1. College of Agriculture, Hunan Agricultural University, Changsha 410128, China;
2. Changsha Branch of Hunan Provincial Tobacco Company, Changsha 410021, China)

Abstract: [ Purpose] To study the protective effects of exogenous epibrassinolide (EBR) and hy-
drogen peroxide (H,0,) sprayed before low temperature stress on the physiology and growth of to-
bacco seedlings. [ Methods ] The test materials were tobacco varieties K326 and Xiangyan No.7.
Foliar sprays of 0.01 mg/L EBR and 340 mg/L H,O, were applied at the seven-leaf-one-center stage,
and then treated with low temperature stress for four days. The antioxidant enzyme activities, osmore-

gulatory substances contents, malondialdehyde (MDA) content, and biomass of tobacco leaf seed-
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lings were measured. [ Results ] 1) After low temperature stress, the leaf area, biomass and root-
shoot ratio of two varieties of tobacco decreased, but MDA content increased. The antioxidant en-
zyme activities and osmoregulatory substance contents of K326 were reduced; while only POD and
CAT activities and soluble protein content were reduced in Xiangyan No.7. 2) Compared with the
only low temperature stress treatment, biomass, antioxidant enzyme activities and osmoregulatory
substance contents of K326 were significantly higher (P<0.05) and MDA content was significantly
lower (P<0.05) in the sprayed exogenous substance+low temperature treatment. 3) Compared with the
only low temperature stress treatment, the change of MDA content of Xiangyan No.7 was not signific-
ant (P>0.05), and only some osmoregulatory substances contents and antioxidant enzyme activities
were higher in the sprayed exogenous substance+low temperature treatment, but the overall changes
were smaller than that of K326. [ Conclusion] Exogenous EBR and H,0, were applied as protect-
ants to improve the tolerance of both tobacco varieties to low temperature stress, and the protection ef-
fect was better for K326.

Keywords: low temperature stress; epibrassinolide (EBR); H,O,; protective effect; enzyme activity;
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Tab. 1 Effects of different exogenous substances on the agronomic traits of two types of

tobacco seedlings under low temperature stress

A s KK /em KA /em R em?
variety treatment maximum leaf length maximum leaf width maximum leaf area

T, 17.17+0.53 b 8.83£0.23 a 96.16+£3.89 b

T, 16.80+0.67 b 8.8740.63 a 94.46+5.17 b

K326 T; 14.75+0.64 ¢ 7.38£0.48 b 69.01+4.95 ¢
T, 20.43+0.72 a 10.03+1.33 a 130.08+18.93 a
Ts 16.25+0.64 b 7.92+1.04 b 81.66+23.18 b
HHH7= Te 15.60+4.81 b 7.53£0.56 b 74.53£15.23 b
Xiangyan No.7 T, 16.55+1.21 b 7.28+0.71 b 76.45+12.81 b
Ty 23.90+2.93 a 10.48+1.09 a 158.92+33.99 a

7E: T\ MTs. EBRHEIER, ToMTe HyOpHIRIR, TyMIT,. Z8MBKHEKE, T,MTs. Z88K+F R FIARNS FRRRE0.05KT T EF B

(P<0.05); K.

Note: T and Ts. EBR+low temperature, T, and T4. H,O,+low temperature, Ty and T. distilled water+low temperature, T, and Tg. distilled water+normal
temperature; in the same column, different lowercase letters indicate significant differences at the 0.05 level (P<0.05); the same as below.
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20.19%, KM TR 54 39.34% F1 36.88%,
HZESYLERREEKF, T, AT, ERAD
Fo Ts. Te Ml Ty ZIH TR 2R TE bR 22 5
BIRIB B EAKY o ULWIIR M8 FmiE 2 Fhoh i
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2 P AN AR AT B 2= S T 7 S
A A AZ AR TPl 26 410 ) 0 A B A B e 2 o o
Uy s & AR
212 YR

FH % 2 AT ARIEIE IS, 2 s I i fef
Bt . TR MRE Y TR, T 8 T, (Wi -
8 5 e A T A A )R R 42.62% T 28.49%,

R Jo 5 A J5 20 01 T B 66.67% F1 49.62%,
KL TR 55.00%; T, %8 Ty ) Ed 8 kR0 59
W 42.62%. 22.58%. 50.00%. 33.81% H115.00%.
Wk K326 M, T, F1 T, A EESAAR T . &R
DL RARGE L W T Ty BN 7 SR,
Te MM FARAR T & BT AR e L 5 T, A kb
ZERANEE; Ts FART . S5 AR A %
mT T, 4358 16.67%. 16.30% 1 11.76%. i
FH ARG IR BT MBSt 2 b SR 40 o R e 28 i (IR e
T2 R R A R, H AW EBR HAK
S T 2 FRE A K326 A1 R A2 K
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Tab. 2 Effects of different exogenous substances on the biomass of two types of tobacco seedlings under low temperature stress

FPREE TR /g BT/
b Kby fresh weight of per plant dry weight of per plant S
variety treatment Hb |3 Hb |35 gty root-shoot ratio
aboveground root aboveground root
T, 7.04+0.04 b 1.06+0.01 b 0.40+0.01 b 0.07+0.00 b 0.18+0.03 ab
T, 6.86+0.04 ¢ 0.83+0.02 ¢ 0.37+£0.01 b 0.05+0.00 ¢ 0.14+0.02 b
K326 T, 6.45+0.03 d 0.67+0.01 d 0.34+0.01 ¢ 0.04+0.00 d 0.09+0.01 ¢
T, 9.02+£0.04 a 1.33+0.06 a 0.60+0.00 a 0.12+0.00 a 0.20+0.02 a
Ts 6.93+0.05 b 1.07+0.03 b 0.37+£0.02 b 0.07+0.00 b 0.19+0.02 a
T Te 6.58+0.09 b 0.97+0.01 ¢ 0.34+0.02 ¢ 0.06+0.00 ¢ 0.18+0.03 ab
Xiangyan No.7 T, 7.03£0.06 b 0.92+0.02 ¢ 0.35+0.02 0.060.00 ¢ 0.17+0.02 b
Ty 9.08+0.03 a 1.39+0.05 a 0.61£0.01 a 0.12+0.02 a 0.20+0.01 a

2.2 (IRIRWME S i 2 SR 0S5 I 4
A S T R
2.2.1 BEAAYEACES (SOD) i 1

H TR ARIEMNE S, Ts 1Y SOD &Pk
WEALT T,, 1T, AT, () SOD &ML T, 43l
13.51% #116.77%; Tg ) SOD J&PEHL T, 11K 12.85%,
Ts Fl T 2 %L Ty 55 4.28% H1 7.93%, {HALF
T, 1 SOD & /K- ULBA B 2 Fh SIS 4 5T ]
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G PEEERRRE T, HWEi HyO, IR
fE5 MR 7 576 2 AR M J5 H 38 SOD i 4
2 IS AT e H AR R A G
2.2.2 WdEALYIEE (POD) TEE

I LR A: RS, 5 T, ML, T,
) POD JE M F [% 12.50%; 5 Ty ML, T, fl T,
() POD i ¥ 43 il i 25 $2 5 107.14% F1 85.71%;

T, i) POD it kb Tg 11k 47.62%, T 1) POD i1
t T, &5 50.00%, {H Ts i POD {& 451 e T, 1%
22.72%. VLW IR E AT 2 Fh SR o]
DA K326 FEARIRIA S %) POD &, H EBR
SR & S P (S K07y & BYO I WD B =¥ (2974 7) S|
MR 7 5/ POD itk
223 EAERE (CAT) WM

FHE 1 AT AR e 1 350 2 R4 CAT
TR, HXT K326 M52k B K-, T )
CAT JE M EE Ty MK 25.95%; WX AR 7 S50 4
JN, T, i) CAT G HE Tg AU 5.58%, AikF| @
FAKF. SOURIRMAM L, ZERIRMNE 7w
AN TR T B g 2 RS AEAY CAT W&, T, Ml
T, 1Y CAT AR T; 75 43.81% F147.42%; Ts
Hl Tg 19 CAT {54 HE T, 5 5.91% F1 32.27%.
Vi P FE AR TR T i 2 b AR S AR BE A AR AR
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Note: T and Ts. EBR+low temperature, T, and T4. H,O,+low temperature, T3 and T,. distilled water+low temperature, T, and Tg. distilled water+normal
temperature; different lowercase letters indicate significant at the 0.05 level (P<0.05).

E1 AERINERIRERMET 2 MR L S EE M RIR
Fig. 1 Effects of different exogenous substances on the antioxidant enzyme activities of two types of
tobacco seedlings under low temperature stress
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PRI TR O 2 5, (HAr e Ty 3%
1 20.80%., 27.04% F1 21.30%. T, I T, i i &
iR & e I e T Wk 28 R 22.88% Fll 35.46%; Ts.
TM T, MR G TR EES, AHEES
F Tgo T, AT, ) MDA &zt Ty 5K 31.52%
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*3 FRSNEMBRIREMET 2 MEESZEETYRMA B S 2R
Tab. 3 Effect of different exogenous substances on the osmoregulatory substances and MDA content of
two tobacco under low temperature stress

rpE b OS] AR A &=/ (mgg ) VA TERE &/ (mg g ) TR S =/ (ngg) T % % 5t/(umol-kg ™)

variety treatment soluble protein content soluble sugar content proline content MDA content
T, 0.15+0.01 a 46.91+2.22 a 30.56+4.01 a 1.26+0.14 b
T, 0.15+0.02 a 40.86+1.06 b 33.6943.15 a 1.05+0.11 ¢
K326 Ts 0.13+0.01 b 26.5142.99 d 24.87+0.45 b 1.84+0.12 a
T, 0.14+0.01 b 33.45+£2.70 ¢ 25.10+1.69 b 1.73+0.14 a
Ts 0.14+0.01 ¢ 36.64+0.78 a 39.50+7.04 a 1.34+0.28 a

W7 T 0.13+0.02 ¢ 38.53+1.79 a 46.12+12.17 a 1.18+0.17 ab
Xiangyan No.7 T; 0.15£0.01 b 36.79+2.63 a 47.95+14.29 a 1.26+0.31 a
Ty 0.17+0.01 a 30.33+0.79 b 26.62+8.07 b 1.01£0.13 b
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