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Effects of 24-Epibrassinolide on the Chlorophyll Fluorescence Transient in
Leaves of Pepper under Drought Stress

HU Wen-Hai'?  YAN Xiao-Hong'? LI Xiao-Hong'? CAO Zao-Gui'

(1. School of Life Sciences, Jingganshan University, Ji’an 343009 2. Key Laboratory for Biodiversity Science and Ecological Engineering, Jing-

ganshan University,Ji’an  343009)

Abstract In order to investigate the role of exogenous 24-epibrassinolide (EBR) in improving drought
tolerance in pepper (Capsicum annuum L. cv. Chaola 9), the chlorophyll fluorescence transient curve (OJIP)
was examined in plants under drought stress (15% PEG6000). Drought reduced the photochemical efficiency
and photosynthetic performance of pepper leaves, and induced photoinhibition. Drought not only disrupted the
oxygen-evolving complex (OEC) , but also impaired the PS I reaction and acceptor side of PS II , which
inhibited the photosynthetic electron transportation. Drought decreased the number of active PS Il reaction
centers per unit area. Drought also decreased the specific energy fluxes per unit area for absorption CABS/CS),
trapping(TR,/CS) , electron transport (ET/RC) , but increased dissipation energy fluxes per unit area (DI /CS).
These results indicated that drought initiated defense mechanism by decreasing the absorption and
transportation of light energy by reversible deactiveation of PS Il , and reducing the accumulation of excess
excitation energy by promoting heat dissipation. EBR treatment improved the electron transport of PS I

acceptor side, alleviated the drought-induced decrease of active reaction center per unit area, optimized the
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process of photosynthetic electron transport, maintained high heat dissipation capacity in pepper leaves under

drought, and alleviated drought-induced photoinhibition. In conclusion, EBR could optimize photochemical

efficiency and photosynthetic performance, and protect the photosynthetic electron transport chain and PS II

reaction center in pepper leaves under drought stress.
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Table 1 Parameters and formulae used in JIP-test anal-

ysis
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Table2 Effect of EBR on LRWC and photosynthetic per-

formance in leaves of pepper under drought stress

- CK EBR D D+EBR
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LRWC(%)  91.75+0.74a  91.91+0.67a  43.04+2.22b  44.64x1.98h
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2.2 et K OJIP Wy & 6 %ok

Ejx BEAH LB, T R A B B 0P fh £k & Ak
I, T A (30 ms) F P AH (He K26 96) KR T [
EBR AbHE AT {5k T OJTP i 265543 &2 21 %F
WEZR Y M IF % 7K 53 25444 T Wit EBR X OJIP il £k
S ANEH 2 (UL TA) o OJIP B ZeAnifE AL s, ml
PV EBR Bl 22 % 7 T 5 W38 T AK-band Fl
AJ-band A3 =7 , 17 1E 5 7K 50 2544 EBR A 20
AK-band . AJ-band £ Al-band ¥ /& ¥ o 52 M ( UL &
1B), T5Wria F , EBR AL HE Ry 4 F 38 2
Gef T F, W R B 5 IE R 7K 53 T EBR A BRIUIXT F, A
F AR (LA 2) .
2.3 3PSk 69 % vl

5t BEAE, TR 8O, RV B BRI T
S, U, @, A @y, X VA R HE(E A 7= A I 2 R
EBR A GZ i T 1 S0 T s, YRR, X HoAth 2
BEAREMRS T 2427 AR E P>
0.05) . i 1E # K /0 AL B R EBR Ab iR 5| g ix 4k
S R AR (LR 3) .
2.4 STLLERAKGT

2% 4 T J0, 500 BEOAH b s, T R A BRI T
RC/CS.,ABS/CS.TR,/CS il ET/RC, ¥4 i T DI /CS;
EBR 4t B0 2% f#% 1 1 5138 T RC/CS.ABS/CS.
TR,/CS FI ET,/CS [ BEAL , {H DL/CS U PR+ 5 T 5
AbEARFE AR EE . SR, TR 8E T ABS/RC. TR/
RC H1 DL/RC W38 h0, 4351 Fe o BESE I 1 22.1% .
10.3% 1 62.7% , {H I A5 0 ET/RC; EBR Ab 3 X}
T2 W8 TR/RC B3 I AT 2 b, A S5k
BI5TRAMICREER . IEH /KL EBR
A BRI L S B ARk



56

W

b

¥

filf

41 &

4500

Fluorescence in tensity(relative units)

Fig. 1 Effect of EBR on the OJIP curve (A) and AV, in leaves of pepper under drought stress
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Fig. 2 Effect of EBR on the F,  and F, in leaves of pepper under drought stress
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Table 3 Effect of BRon M, V,,V,S ;i ¢, and ¢, in

leaves of pepper under drought stress

. (K EBR D D+EBR
M, 0.592:0.031b  0.61320.031b  0.799:0.015a  0.788:0. 009
v, 0.337:0.000b  0.327:0.026b  0.412:0.014a 0. 408:0. 033
v, 0.74240.014a  0.746+0.039  0.750£0.024a  0.752+0.018a
S, 2%6.1:1.3a  27.8:1.6a  23.5:1.5b  22.9:1.8b
0, 0.663:0.000a  0.673:0.026a  0.388:0.054b  0.592:0.018b
o 0.51340.013a  0.522+0.016a  0.412:0.023h  0.433:0.027h
o 0.200:0.006a  0.212:0.004a  0.169:0.004b 0. 175:0.003b

R4 EBRXTRAME THMA R L iEESHEI M0
Table 4 Effect of EBR on specific energy fluxes in leaves

of pepper under drought stress

Paramelers CK BR D D+BR
RC/CS 1724+82a 1595+79a 1 142+40¢ 1 364+95b
ABS/CS 3897+70a 3 864+42a 3 158+50¢ 3 548+32b
TR/CS 3015+73a 3001+43a 2208+61c 2 589+41b
ET/CS 1999+76a 2019+66a 1 304+50¢ 1 535+46h
DI/CS 876+10b 865+25h 950+11a 959+16a
ABS/RC  2.26+0.07bc  2.430.09b  2.76x0.05a 2.630.07ab
TR/RC 1.75+0.04b  1.89+0.07ab 1.9340.02a 1.91+0. 05a
ET/RC 1.16+0.0la  1.27+0.08a 1.13+0.09a 1. 12+0.04a
DI/RC 0.5140.02¢  0.54+0.04c  0.83+0.03a 0. 71+0.04b
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