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Abstract

In order to explore the regulating effect of exogenous 2,4-epibrassinolide (EBR) on senescence
and holding ability of flue-cured tobacco leaves, EBR solutions of different concentrations (0.2, 1.0,
10 pmol/L) were sprayed to middle and upper leaves at their fully expended stage. The results
showed that contents of 1-aminoclopropane-1-carboxylic acid (ACC) in tobacco leaves were de-
creased and descent velocity of SPAD and membrane stability index (MSI) during leaf senescence
was retarded by application of EBR. Therefore, holding ability index based on rate of relative
change of SPAD (Ispap) and MSI (Ius;)) was increased. Considering the comprehensive effects of EBR
on senescence, holding ability and economic characteristics of flue-cured tobacco leaves, the con-
centration of 1.0 pmol/L was recommended for field use.
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1. 5|8

P8 A2 LA R ORISR R BR e, R B D) AR K 31— e B BB AT R RS, MR CR A
FIRE SRR 2 IR . 5 RZECRIEDAE, T AR EY 22 1 B B2 W] 2% 5 3 LA
Pemre i, AR R A R T, RARYE T B WL R 2 R, @ RO R
TR 5 N3, DM HER B & VB A IR 100G R TR R 7 T Ak, A6 f R v 0 ) e AR 0T B R
[1]o PRIk, 5@ I RSS2 PR UE RS R S E AT . P2 TR R, I BRI S AR 1) i i
Gy T RRAL AR, 1R BB BSOHR R T  E EA,  ARZIR AR S5(2] [3] [4] [5] [6]. AEESALI A
ARRE I FARR, 2R EGRE R R4 4~8 JH[7]. R P2, BT S IR R 55 30 5
SREETR IR, B AN RS PRAIE FH JB) A R IR T8 S AR I AR 2R, S RO B PR Rk, S«
#ME(holding ability)” H 2545 BB 7038 FIAE P~ (R G [2] [7]. MR B it 28 P 2 i JOH b S I e AR A )
FH ) AT ARRSE R B HARIEREIBE 1, ABFR “ MAE" [8]. R EL AR IR R FRE BRI fE . BB
P AR 0 A FE AR R R R, T L2 SR A L AR K T I R IR S IR AR R 2] [5]
H AT G TR A 5 RS G R, AR [RGB S S S5 AR B e bn R 2 K [9]-[15], (H
TR i B B FLUR T, WD) (8]

F 32 & NG (Epibrassionolide) & —Ff N T4 B =y vl M R R M B 2500, SRR A AE KR E
BAEREMESER, T gnfms2, "Redehae)), Saammryusts, Mk s =iz
M, SUMAEEZHREEESE[16] [17] [18] [19] [20]. AITMAEL, wTLME@ERhF k. MREVAEK, Sasmmfha
BRI BI21] [22]. HET, &TF BR XA AR BN A FINLELOT 72 O & LWERER N, (HGT BR X%
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(2,4-epibrassinolide, EBR)XTJE JH - Fir B 34T & AN T 8 PR A RE IR, 55 48 Dy o0 AR - TR 88 P AN 22 1
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2. HRE755%
21, RBEHSRBFIT

PLFE T (Nicotiana tabacum) i Fh K326 AL, 56T 2018 FEAEIA R A W 7E B 6 MR L B3 w7 .
R T AL 109°13'~109°46'8", Jb4 28°46'7"~29°38'4" 2 [], & VA Kbl P 1 i 25 XU X, ELdsk4E
SFRIRIR 15.8°C, MK ER 1376.2 oK. XI5 -TH, HRETE, LEERACHE L, HHUR
TR 1575 glkg, BUAAE R 94.11 mg/kg, AW & 40.68 mg/kg, A E R 113.47 mg/kg. KA
BUX 3R 50, WE 4 NEEE: EBRI: FIBEA A 0.2 pmol/L ] EBR; EBR2: W{ii Wik E K
1.0 pmol/L f) EBR; BR3: MWK Z A 10.0 umol/L ] EBR; Control: FFTHIMIER K, 1E AN, 4
T e R R B A K I . RIS 2 YR, PRIRSEREIIRS 1 K. R I R BT Y S mE i,
W T B 35 R 7 O PR T RDKE A 24590 A

eI 2018-05-05, FEFRATEE 110 cm, FRFE 50 cm, FhHE%5E A 18,182 ¥k/hm®s &R/ X FAH 8
17, ATK 10 m. BUESTIN, SRR 18 Fr, AR B 2 i U A T
22. MEMEMBSS®
22.1. ACC (RENAR-1- BB E

Tt A B S5 48 h BURE, SZRICATUKEAE, HHRg R R SRS IIH AR A BR 2 W) R F R €3 - o 1% 156
FARBEAT I E o
2.2.2. SPAD &

Fmiht AL H S5 2 3 d JFah, RS 2 d WE 1 Ik, KA Chlorophyll Meter Model SPAD-502 Plus (H 4%,
B AT, SRS @A E231E .. HARYE N EAE T SPAD A i A MERR 4L

Iy = V[ (SPAD, - SPAD,,)/SPAD, | (1)

KW, Lspap NFET SPAD Wi AFGEL: SPAD, Ji& B IA(T 2 IR M- 1) SPAD {E; SPAD,, fE4 3
KGR SPAD {H

2.2.3. {AREERTE TG
Tt b B 5 55 3 d JFas, B2 d W 1 K. S8 Singh Z5777%[24], KA DDSI-318 Y Hi 5 A
5 o ARHE T 2T 520 B RS e Fe B (MST) -
MST = (1— % HL§: ) x 100 )
FEMCEERE b, ARAE B SRR T MST (i 2 R
Ly = V[ (MSI,-MSI,,)/MSI, ] 3)
KOs Ly NFET MST T A FEE MSIE, 2 M2 I& BT 2 i) 1) MSTAE:  MSI,, 158 3 R
J& I MSIAE

2.2.4. 1RRT R REF BT 5 RYCH A
Z HRR G251 A0 FhBH BHAF[OTHI 7 iR 3EAT BRAE FIWT o 3@ R (L2 I AT R, 158 “8
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A7 HUE T EBATHYE[26], X G M- H#EAT 25 R AT .
2.3. BuEAbE

% FH Microsoft Excel 34475352 3, S SPSS 18.0 Seit &t 17 s R & 7 Z 047, 3+ Duncan
TEIEAT AR PR ) 22 57 5B 25 MR 08 (= 0.05).

3. BRE S
3.1. EBR MEHEM A ACC SEMNEIN

ACC £ IHAEDE R EERE, SR OmP e BB VIR R[27]. MEMSERGEE HEH,
AN EBR S30H I ACC &= MK, 1 H GRS S, ACC & & NI, At Al 35
AR a4 — 8

Table 1. Effect of EBR on ACC content in flue-cured tobacco leaves
< 1. EBR 3TEEITF ACC &=

e : ACC & E(ng/g FW) :

Hh g R
papii] 37.55+243a 41.78+296a
EBR1 33.27+2.03b 40.79+281a
EBR2 28.94+145¢ 30.68+2.07b
EBR3 26.72+1.18d 2487+ 1.74¢

e F AP AR E TR RR ZE R IE R 5%5E K

3.2. EBR XM SPAD BRI

FERAM 7 () SPAD {65 M 23R & B 2R BV IEAIR, W SPAD {E R S Wit 2 35 & B AN KT
(23] 4 2 AU 3 Frop ) g p st AL i 52 HERE vh SPAD (BRI ENZS, WAE H, Adigrh it
i B, SR R R AR, SPAD EHE/NES . (EHISMNE EBR X SPAD {HFFREAE
ZAFH, I BRI RN, B (R B R, IERACR IR

Table 2. Effect of EBR on SPAD values in middle leaves of flue-cured tobacco cultivar “K326”
%< 2. EBR X} K326 i ERIERM SPAD {ERISZN

B R SPAD {8

@) xR EBRI EBR2 EBR3
3 34.29 36.93 37.28 37.83
6 31.27 33.03 35.38 35.98
9 28.46 31.22 34.62 34.68
12 26.13 27.53 32.18 32.98
15 24.58 25.25 27.92 285

18 23.23 24.25 25.92 25.57
21 19.88 21.83 23.87 23.53
24 17.39 19.73 21.87 21.93
27 17.29 19.12 20.32 20.74
30 13.27 13.94 16.98 17.85
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Table 3. Effect of EBR on SPAD value in upper leaves of flue-cured tobacco cultivar “K326”
% 3. EBR %f K326 L &BYART SPAD (RIS

B K SPAD &
@ pagis EBRI EBR2 EBR3
3 44.64 45.52 47.87 47.18
6 4322 45.13 46.05 46.27
9 38.75 39.95 40.06 40.48
12 32.74 34.95 36.91 38.43
15 30.38 33.24 33.53 36.72
18 28.44 30.95 31.26 34.42
21 26.39 29.25 30.15 31.76
24 22.87 26.52 27.57 29.85
27 20.78 25.18 2653 27.16
30 15.79 22.98 24.82 25.45

3.3. EBR X2 1EM Fr 4RBRARTS E s B R

LA Z RO T, RNTEEREE R RIRE Kk 27, AR I S AL RV R, S 202
MO Z5 A S D RES2 40, OB TENE R [24] [28]0 MELR(EL 4. 5)FR Y, (EREH 2R, i
FREASE TR HU(MSD R SRR S . S5 AR ELAL, Wit EBR 7T LLBR s 47 (K MST, HBCR KM
EBR3 > EBR2 > EBR1.

3.4. EBR XFEMEM Fri ZA 1445 a0

6 JT RYE SPAD A MST SR8 JH I B PRI (Lspap M Ts)e T UAF HY, IR RHTR 24
PESR BB AR, (H AR — . SXRAHEE, EBR AEBAE Lopap M Ly 315, HARIH
WREERLN, BIBEHE EBR IREEHER, M AEFEHOEIEIK. LIRS RR I EBR FA S0 )5 S F i
PR RN o

Table 4. Effect of EBR on membrane stability index in middle leaves of flue-cured tobacco

7% 4. EBR X1 #EXH o 38R Y 4B B AR TR E 45 B (MSD IR

MS1
T it R 4

Control EBRI EBR2 EBR3
3 0.886 0.898 0911 0915
6 0.843 0.903 0.876 0.905
9 0.826 0.854 0.831 0.881
12 0.817 0.862 0.846 0.863
15 0.804 0.827 0.848 0.837
18 0.788 0.803 0.827 0.791
21 0.746 0.782 0.814 0.752
24 0.661 0.725 0.761 0.737
27 0.609 0.728 0.719 0.709
30 0.576 0.643 0.676 0.682
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Table 5. Effect of EBR on membrane stability index in upper leaves of flue-cured tobacco

% 5. EBR X 2R _ BRM A 48 B AR AS E $5 B (MSDRI 2T

W R Mst

Control EBR1 EBR2 EBR3
3 0.894 0915 0.959 0911
6 0.892 0.907 0.935 0.906
9 0.856 0.872 0.891 0.868
12 0.814 0.847 0.892 0.872
15 0.805 0.826 0.886 0.848
18 0.799 0.782 0.849 0.807
21 0.773 0.796 0.836 0.802
24 0.751 0.783 0.786 0.751
27 0.676 0.751 0.769 0.743
30 0.544 0.704 0.735 0.716

Table 6. Effect of EBR on holding ability index in middle and upper leaves of flue-cured tobacco
% 6. EBR X% A ch ERAT 70 _ FRAT R Fa B S2 000

g . Ispap . . Tyst .
g ety g bRt
Control 7.98 10.94 8.77 10.01
EBR1 10.39 11.45 13.72 15.98
EBR2 14.11 15.51 18.12 22.62
EBR3 18.43 15.88 26.32 27.52

3.5. EBR 1AM 25 R a0 #2 0

M7 0TI, AR EBR XHEMRM =5 AT 2t BAT B R e . ST T R R DL EBR3 Ak
R, WX EBR2. EBRI1 FIXHIE, {H EBR3 5 EBR2 2 [A] 2 AN 535 . BA7 A7 (4 LA EBR2 fi i,
VKN EBR3VEBR1 FIXS I, b 2 8] 22 57 55 3 o SR LL gl 142 DL EBR2 fe i, FLUK /2 EBR3 fil EBRI,
THZIMERANERE, HHRES T,

Table 7. Changes in yield, output value and fine tobacco ratio of flue-cured tobacco with different treatments

% 7. FEKMIBREE S, ER SR AT

Ab3E F=8/(kg/hm?) FEE/(FG/hm?) IR %
Control 2053.8:£61.5¢ 459415+ 646.5d 347074 ¢
EBR1 2143.9+40.1 b 48,804.6 + 7624 ¢ 363+1.12b
EBR2 22354+513a 54,617.3 +807.1b 392+0.79a
EBR3 2261.7+49.7a 51,6152 +6113a 37.140.84b

Ee AP F P BEROR Z R IEF] 5% 23 KT

4. &L 518

20 T4 60 FARLASK, VRl B s R I F e LB R R AT T KBRS, IR
BRI, TR T B HIEOEE . I T S g0 A M A0 T 22 A F R [29] . R
VAN, R SR R KO (S, Hh ZS(ETH) B AR 3 2, IR Z ML R %
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k. ACC 2R 2054 & BRI B AT, ACC I8 U 26 WA R IR 18, 208
R ACC K mR[27]. Bk, AATHE@EEINE ACC &8 RIKD LI R e .
R RBL, R EBR AHE, AT LLSBUEHM ) ACC &R K, JF HRIHMIRE RN, =ik
% EBR HLAG M ZHGRE, SEIRRE R Fr 322 (8. fEAEY) L IRRE T, B TR P IS T A T R G
JIRME, SEUSHEARR, BRAEAER IR, 4 BE 6 1] [28] [30]. AXSCHIM & 25 Rt il 1
XA, BN R A HE e, AR A0 A P T B AR T FR A (MST R T RS . X
Fe#, 4N EBR REWSIRZE MST BEARIIIHEZE, $ Mgt R s e Aee . 3 AME AR B IR AR I
¥ EBR3 > EBR2 > EBRI, RHHIE— @0 N EAIRERN. EEHFEdBd, SRAERRMN
LAMAIARA, & RRAMIRE R B REAEE, MEMMAKT LRI SRR, EORSE
TR, A BERRILAE RN SE(31]. B, MR SRR AEN 2 RIS BT 4R ER A
(SPAD A) 7] LAPRGE | FEAN AT iy (R R AR & 5, O A T RAE M SR X A R E IR
AP ERER B . — 2B 5T 10] [23] [32]R B, Bt SR & &S SPAD (A 2R E R IEARD; FAH
FHEF[O1F FE Ny SPAD A AT A g DR ) e Mk e B2 1 A FE AR o AN e &5 S PT AL,  TEJRE I B i3 22
BEFE, SPAD i R RS, EBR AbH A] DLAELEH Fi SPAD fH A MR %R, FLIE i IR 1K,
AR, 5095 LL/NEE MR 78 45 - —30[33]. Bowman [7]5% 542 H 7 4% JH i 24 1
(holding ability) IR, F42 HiARHEAS 5] of S RSO et g S A7 TR = A S B O v PR i 2+ 5K A M 5[ 8]
FRSCR P R 52 B R AR E LA i A [0 R TR P P L T 2R 0 2 i o ) O T PO T A, AR Ak
R, TR . AT AT AL, JFE R BIE VAE A PR, B T HEEE, AR
AR R N AR AT LR R, B TARIGIAE R, 31 TR SPAD F1 MSI A A4k #H 2 1t
SR BANEFR B (Lspap TN Lugsy)> 1R/, REAM: o 2R, M SR 22 s TR, RO
FREZEE S T8, 25518 BB B 5 s i BB A MR 0 1 R /NE e D sE R T B 4
R o)W AE H, Wit EBR A LLSE S () Lopap 1 Ly (8, FOBCRBEH RN IR MM K. ZhE
SHH I IR AR BORE J5 MR 2 5K, RS BB AR, KHERM AL EBR2 ALBE AR EE(1.0
umol- L™t
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R TR TP R DT A R RS I E 88 R 2% PR 7 v S R i AR 78 (KY2016YC0002)” »
SE K

(11 Wb, HEP F 52 L R A 7= RS D). YEYI 98, 2018, 32(1): 90-96.
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