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Effects of exogenous 5-aminolevulinic acid on chlorophyll fluorescence characteristics
and energy dissipation of Sarcandra glabra under drought stress
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Abstract: Objective To study the effects of drought stress on chlorophyll fluorescence characteristics and energy dissipation of
Sarcandra glabra and get the method of alleviating drought stress, so as to provide theoretical basis against drought in planting. Methods
Several physiological indexes of S. glabra treated by 5-aminolevulinic acid (ALA) under drought stress (PEG-6000 at the concentration of
15%) were measured, such as the contents of photosynthetic pigment, chlorophyll fluorescence parameters, and energy parameters.
Results Exogenous ALA obviously increased the content of chlorophyll and carotenoids, enhanced the maximum fluorescence (Fm),
photochemical efficiency of photosystem II (PSII, Fv/Fm), potential photochemical efficiency (Fv/Fo), photochemical efficiency
(FVv'/Fm), PSII actual photochemical efficiency (®PSII), photochemical quenching coefficient (¢P), electronic transfer rate (ETR), and
photochemistry rate (PCR), as well as significnatly decreased the level of minimum fluorescence (£0), non-photochemical quenching
(NPQ) coefficient, and heat dissipation rate (HDR). The proportion of ALA absorbed light in photochemistry (P) was increased, the
fraction of antenna pigment heat dissipation (D) and excess energy (£) for NPQ was decreased. The fraction of P was the main pathway for
excessive energy dissipation. ALA could promote the redistribution of energy reasonablely. Conclusion Exogenous ALA (100 mg/L)

could significantly reduce the dissipation of excess excitation energy, improve the photochemical electron transport efficiency,
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and efficiently protect leaf blade of S. glabra from PSII damage under drought stress. ALA could obviously promote the drought

resistance of S. glabra plantlet.

Key words: 5-aminolevulinic acid (ALA); drought stress; chlorophyll fluorescence; Sarcandra glabra (Thunb.) Nakai; physiological indexes
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Table 1 Different treatment combinations to S. glabra

Ab PEG/ % ALA/ (mg'L™)
CK1 0 0
CK2 15 0
Tl 15 25
T2 15 50
T3 15 100
T4 15 200
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23 MERRERRASENE

SCIGAREE 4 d JE IR AR OCTRAR, AR
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3.5 ALA Xf gP. NPQ #1 HDR B &0

gP FE WAL TR AR PSIT S i it
AT 20 B AT SRR A 2% | N, = A 2Re K
/N, AT PSIT ST HL 75244 QA AL ) —Fh it
J, ARF PSIT S B AL TR 43 1 gt o200, ey

10 @PSH KT 1L
Fig. 10 Changes of ®PSII

11~13 TLLEW, E23TREWhiEE, P 2T
e, JF HBEAE MHa R R IR, R R A ok
B, IF BRI BE I R) 2 (R R e 3 22 5, 1
iEY IS ERON AT AN b A ST Li s R

NPQ 2fbita3i Lty qP IEIFAH IR, fE52 5T 5
pia sy, HEE 2 ETHES, AFEIFE NPQ Jf
AT I ST ) (1 S K7 KR P 1) AR Ak, % b B
A2 A 22 AR B3 . HE S CK1 AL TE R
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PSII Z 51555, FA% T PSII R AIGREREALHCR, {F
PSIT & AE G2 B0 A 1 FH R AT S B R 52 4
Y64 L F i PSIT M 0 i) QAL QB M PQ JEEAL i
HFRZ RN, 4T ALA &35, Fo. Fm.
Fv/Fm UL Fv/Fo Y49 5.3 1724k, If H B A3
TR AE S, ALA PSRN S W sk, A5 2 T
=T Fm. Fv/Fm VLK Fv/Fo WfE, JFEFBLT &
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A8 Fo (R4, Uil ALA AbFRAS A W G4 T
PSII, #%/& ALA 2 100 mg/L I, 2085 i o
T ol R 26t B BO L ReAR 645 PSIL, PSII
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