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Effects of exogenous S-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 (¢gP), electronic transfer rate (ETR), and
photochemistry rate (PCR), as well as significnatly decreased the level of minimum fluorescence (F0), 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 (E) 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 P PEG /% ALA/ (mg'L™)
CK1 0 0
CK2 15 0
Tl 15 25
T2 15 50
T3 15 100
T4 15 200

22 AEBEMNE

HeA (AR 445 ay HE4EE by MR
RS b &, R KA A5 LTI E
H A Byt UV—2550 AN e BT E AN
WE TR (O 4, HAM0E3AEL.
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Walz 245D HEATIEY, mh F5& Y 30 min 5,
SN T 0.05 pmol/(m?s) NI (B K
600 Hz) FURTAE v, WRI46506 (Fo), Bl JE it
PRI G5 000 wmol/(m?s), fkir 0.8 s], W15
WRZOE (Fm) FIn[ZE5¢0 (Fv), JRMHREE



*166 * ¢ %% Chinese Traditional and Herbal Drugs 3§

3% H1H 201241 8

i PSIT S5 RIS AR08 (Fv/Fm) . 4TI
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Different lower-case letters mean significant differences among
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Fig. 4 Changes of content for carotenoids
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N Fm il $) i KAl (1.503). Ui BIAE TS a4,
ALA BAT BT Fm (947E R, Bl IS TR] () 24K
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0.837, FF H ARl I 0] 1A 2B KA R FE (AR 4L,
{HIEAEZ 5L PEG6000 431 5, Fv/Fm S50 H B4R 1)
s, HREAE MpE ) i, BRI, 5
W CKI RRFEZES, HAESR 12 REHERIRARE
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Fig. 5 Changes of minimum fluorescence (Fo)
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FWpafE, Fv/Fm'S NGRS IFHBEA R P
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N SR N UK ST (TR =T = R NG R Pl |51
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030 RIS IE B RAE (41.675), 11 PCR /2{EARHEES 8
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Fig. 13 Changes of HDR
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3.6 ALA YHFIE#EE ETR FRELFHERE PCR
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H&E 14, 15 7T LLEH, ETR fil PCR 481044
AL, RZATATA IR, P EEAR R AATAT
Ak, AT R R G, ORI R B,
- H PCR Rt i i i) (R e, I AR 8 8 1
Ko LEHS 12 KIN P BB1I8 B 5RARAE, 53702 29.474
F146.981, Lixli CK1 (40.058 F198.031) #HtL,
TERCR 2R . MAEEAREIREE ALA 35,
ETR HI PCR ¥ & EFb&%, Jf HASAN R BT

Hi1& 16~18 FTLLE H, 2 AN ALBE S EE T H 3}
Rt BRSO R A B AR A . AT 1
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1, BEACHME RRBOR, 55 12 RIN FRAR S B M
(0.268), Ut AT HI T 27 B . (1 e e B A o
4 ALA &HE, P IFIRTEE, JFHAESE 8 Kib
100 mg/L ALA A0 FEIA 35 KAH (0.623), oA A3
WA R FEEE I = 7O E I N e R P {E, BLY]
ALA AT ria R ae i i) 0 1, AR ERA
ZHReR I T OV . D M E AE3Z 3T 5
i E B L BT REaTA, R I I ) Y S
Kz @i, sfEpanaR 2 aEH T4
DL A=) FUNANE SR B Y EE 7/ BULR: 2B R B VA
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05 [ vy by I 25 32 DA K1 8 S 2220 £ 28 01 A R 6
g by BT R IRE R T A BRI A . IR
EE FW], ALA ST NG A0 A M A R O i
- 1k, VBN SR A TSI, IR
R SR, 1M LI RSl R A
o o : Wy, T LT RS R K R T R Y,
44 8 124 ALA 15— B AR AR K 5, 25
E17 DMTHK FOESE, AT LM BRSO, S i
Fig. 17 Changes of D R, SR ALA AEUS, 422K T AR
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£ o | PSIT % L HRESR T BAB I Fo (s, T
2 o SMSUEET Fo (TR, VT B3I PSII
5 oos | T 10 ZWC I B R R ) AL 2 (T A, LA
2 o0 | Yo TH AR N R RN, LB B 1) (0 22,
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0.00 B AL ER A T PSIT S M H 0 QA A ESE,

18 FERWFERFERAIFME
Fig. 18 Dissipation of E for NPQ

e HAMNE ALA BT, D AL E S35 00
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wAR, MR WA, DA E B et
ALA CHE R T P IR, BT DA E 1K
T RE T (1B BT 2 Pk 21 2 2 TR URAE A
4 g

TEWhEx AR S ER . PR AER
EIACHE . IR RNSIE R AR R

fff QA—~QB fLIL T MNAE ST N Fv/Fm /245 K
M a2 5O R R 2 —, EMRa AT T e bl
WP, [ B PSI 2 BIH AR, Fv/Fo
o PSILYEAETEYE, A& TS HCT . W
KL, Fv/Fo {fEZFihd P& TR, HHERE
MR E KT Fv/Fm, T DS REAT Rk s A ) 52 5|
R ORE S I/ NP, ARSzi i PEG BB R Fv/Fm
R Fv/Fo $WI I B, R W pra Al s s 4t A
PSII %2 54)53, &A% T PSIL JSHDGHERAL R,
PSIL 38 703 M 52 80 6 F R A s B 3l R 5z 41
J6A HLTH PSIT W HBa ) QAL QB K PQ FEALIH
WA R, L ALA KBS, Fo. Fm.
Fv/Fm UL} Fv/Fo 3447 B3 1484k, HLBE A b 21
TSRS, ALA (RN 30 R, A7 3Tt
T Fm. Fv/Fm VLN Fv/Fo 4, I H KT )5
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A6t Fo (R4, Uil ALA bR A W G4 T
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