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Changes of photosynthetic and antioxidant properties of Gardenia jasminoides
seedlings treated with 5-aminolevulinic acid and PEG

OU Chun', YAO Xia-mei'?, YAO Xiao-jie*, JI Jing®, WANG Wei-gen', GUO Jian'
(1. School of Biotechnology and Food Engineering, Fuyang Normal College, Fuyang, Anhui 236037, China;
2. State Key Laboratory of Tree Genetics and Breeding , Research Institute of Forestry , Chinese Academy of Forestry Sciences ,
Bejing 100091, China; 3. Anhui Jianzhu University , Hefei, Anhui 230022, China)

Abstract: The alleviative effects of exogenous 5-aminolevulinic acid (ALA) on plants against drought stress were
assessed in Gardenia jasminoides seedlings treated with ALA at different concentrations. By water culuring, G. jasmi-
noides seedlings were cultured with 15% PEG6000 and ALA with different concentrations (0, 25, 50, 100 mg*L~" and
200 mg-L="'), and water was used as control. Their physiological and biochemical indexes were studied, including or-
ganic osmolytes content, photosynthesis and antioxidant system. The results showed that seedlings exposed to 15% PEG
for 14 d exhibited a decrease in aboveground and underground dry mass, seedling height, root length, relative water con-
tent, photosynthetic pigment content, net photosynthetic rate (Pn), transpiration rate (Tr), stomatal conductance
(Gs), and water use efficiency. In PEG-stressed plants, the levels of proline, malondialdehyde (MDA), hydrogen per-
oxide (H,0,), and electrolyte leakage were significantly increased, whereas antioxidative activity, including superoxide,
peroxidase, and catalase activities, went declined in leaves. However, the presence of ALA provided an effective method
of mitigating PEG — caused physiological stresses on G. jasminoides seedlings, which depended on ALA levels. PEG -
treated plants exposed to ALA at 50 mg*L ™" significantly eased PEG — induced growth inhibition. Application of ALA,
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especially at the concentration of 50 mg+ L~", considerably raised chlorophyll a content, chlorophyll b content, Pn,
SOD, POD, CAT activity, relative water content and proline accumulation by 25.35%, 31.85%, 228. 68%,
41.92%, 27.26% , 41.50% , 170.26% , and 31.01% , respectively, while decreased MDA content, H,0, content,
and electrolyte leakage by 39.00% , 31.18% , and 45.56% , respectively. By contrast, the positive effects were not ev-

ident, or even more severe in the PEG + 200 mg:L~! ALA treatment.

Keywords: Gardenia jasminoides ; PEG stress; S-aminolevulinic acid; photosynthesis; antioxidant property
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Table 1  Effects of 5 — aminolevulinic acid (ALA) on growth traits and relative water content of

Gardenia jasminoides under PEG — simulated drought stress

I g Hy EARS T E AR HRX K
gl Eﬂﬁ . Aboveground Underground Relative water
Seedling height Root length
Treatment S em dry mass dry mass content
/(g bRt /g k™) /%

CK 24.75+0.29a 11.25+0.11a 16.86 £ 0.33a 6.35+0.21ab 87.80+2.97a

PEG 23.13+0.13d 10.53 £ 0.08d 14.03 £0.24e 5.35+£0.19d 29.56+0.91d

PEG + ALA25 24.27 +0.36ab 11.09+0.13ab 16.24 £ 0.28bc 6.22+0.11b 77.30 +1.54b
PEG + ALAS0 24.71+0.32a 11.29 +0.08a 16.80 + 0.32ab 6.46+0.17a 79.89 +4.52ab
PEG + ALA100 24.12+0.19b 11.01+£0.12b 16.21 £0.25¢ 6.24+£0.16ab 52.86+0.76¢
PEG + ALA200 23.66+0.12¢ 10.72 £ 0.09¢ 15.52+0.22d 5.89+0.20c 33.72+1.70c

TEARVNE FEUFRAE A 0.05 KA 825, T,

Note: Means in each column followed by different lowercase letters are significantly different ( P <0.05). The same as below.
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Fig. 1

Effects of 5-aminolevulinic acid( ALA) on photosynthetic pigments( total chlorophyll, chlorophyll a, b

and carotenoids content) of Gardenia jasminoides under PEG-simulated drought stress

2.3 ALA XF 2B TR Fit kit |40 S EFM

RS 2NN

t & 3 5,14 d B 15% PEG HANE 74 i
J~ SOD. POD F1 CAT {1 43 5| b X i CK P& A%
27.85% .20.94% F125.24% , AN ALA )i FAE—
SERREEE LA X ST S A B TS 1 e AR AR A, Bl VR
FERSE I R I Se T S B a4, #E ALA ARk
5 PEG A&, 14 d B} 50 mg- L~ "ALA 437142
& PEG 38 - SOD . POD F CAT 1 1 41.92% .
27.26% 1 41.50% , ik B e KAE, AL 14 d (9L
FALBRGTEEL 7 d B

[FFE A5 T R PEG Mra kb3 7 d #1114 d B, fili
AR CK BERME T 13.64% M1 21.31%, jifi
Jin 50 mg- 1.7 'ALA, PEG WHEAEF M AT 14 d [l &R

FadEE 1 31.01%, 2% B3 (P <0.05), [AHfik
FIRARAHE (124.79 pgrg™')o
2.4 ALA SFERE THRFH A MDA H0, &8
FNHE XS B S 2R A R
VAL PEG JBha 51 B2 (4 AN BSN , MDA 5 6
W5E AT VE R R B AP E 46 bR B 4 s, 4E
TFHIHIMN 15% PEG W, i A MDA & #5351 F 7
d Al 14 d [ CK 2 #4215 57.40% F 78.06% , 1M
ALA 7t XS I B MDA 75 & 7= A AR R 0n (& 4) o
25 mg- L~ 'H1 50 mg-L~"ALA T 7 d 43 BB AR i 6 HE
T MDA 7K P14 10. 14% F1 15.46% , X T i 34
Frge3] 14 d, 43 3IREAK 30.77% F1 39.00% . A,
200 mg- L~ 'ALA 4b BN MDA & 5 PEG it 2 5
ANEFE(P>0.05),



%6 M

B HESME S - LSRN PEG AR MHEF4h b G My E bRtk 2 1k 239

)

14
[ S R
T

Pn/(pmol » m™

1

Ml 12 b
09 |
0.6}

Ak BE Y 1] Days of treatments/d

B

AL

Gs/(mmol *m™ « s

o o
f=]
=

4 P 0] Days of treatments/d

1

)

KR %

WUE/(mmol « mol’
> in

4k B2} 8] Days of treatments/d

a
r

=i =)
S Ww

4k B2 1) Days of treatments/d

BCK [OPEG HEPEG+ALA2S

PEG+ALAS0 HEPEG+ALA100 FPEG+ALA200

B2 ALA Xt PEG #HHI T 2ME THRFM LG ER ZBER SFLSEMKS F AR

Fig.2 Effects of 5-aminolevulinic acid (ALA) on net photosynthetic rates ( Pn), transpiration rate ( 7r),

stomatal conductance ( Gs) and water use efficiency( WUE) of Gardenia jasminoides under PEG-simulated drought stress
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Fig.3  Effects of 5-aminolevulinic acid(ALA) on superoxide (SOD), peroxidase (POD) and catalase (CAT) activity

and proline content of Gardenia jasminoides under PEG-simulated drought stress
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Gardenia jasminoides under PEG-simulated drought stress
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