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Effects of exogenous melatonin on physiological and
photosynthetic characteristics of wheat seedings

CHU Jing, TIAN Xiaogin, CHEN Shihua, GUO Shanli "

( College of Life Sciences, Yantai University, Yantai 264000, Shandong, China )

Abstract; To explore the effects of different concentrations of melatonin on physiological and photosynthetic fluorescence
characteristics of wheat seedlings. The growth morphology, photosynthetic, fluorescence parameters and antioxidant enzyme
activity of wheat seedings treated with different concentrations of melatonin were determined by using Liangxing 99 as
experimental material. The results were as follows: (1) 0.1 wmol - L' melatonin treatment significantly increased the

photosynthetic capacity of wheat plants, Chlorophyll a (Chl a), Chlorophyll b (Chl b) and Chlorophyll (a+b) [ Chl (a+

b) ] increased to the maximum value when melatonin concentration was 0.1 wmol + L. Chlorophyll fluorescence parameters
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include parameters of quantum yield of regulated energy dissipation ¥ (NPQ), the electron transport rate ( ETR) and non-

photochemical quenching (NPQ) also reached the maximum at 0.1 pmol + L. The PS Il maximum photosynthetic efficiency

(Fv/Fm) and maximum photochemical conversion potential ( Fu/Fo) decreased with the increase of melatonin

concentration. Photochemical quenching (L) decreased first and then increased with the increase of melatonin. (2)

Compared with CK (0 wmol » L"), low concentration of melatonin treatment significantly decreased peroxidase (POD)

activity in wheat and decreased catalase ( CAT) activity in wheat leaves, high melatonin concentration significantly

increased POD activity in wheat. The content of malondialdehyde ( MDA ) in wheat roots decreased firstly and then

increased with the increase of melatonin concentration. In conclusion, it suggests that appropriate melatonin treatment can

promote the growth of wheat and maintain the photosynthetic capacity of wheat at a high level, and can also regulate

oxidative stress induced by different concentrations of melatonin in wheat seedlings through POD and CAT. This study laid a

foundation for further understanding the regulatory mechanism of melatonin in wheat.

Key words: melatonin, wheat, chlorophyll, chlorophyll fluorescence, photosynthetic characteristics, physiology
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Table 1 Effects of different concentrations of melatonin
on chlorophyll content in wheat leaves
%iEMﬁ%?ﬂji‘ﬁ WaEE . IFEE D ES 3 Mg
elatonin Chl a Chl b (a+b) (a/b)
concentration r 4+ Chl (a+b) Chl (asb)
(mol - L) (mg-g?) (meg-g) (mg-g') (mg-g")
0 1.76+ 0.53+ 2.30+ 3.32+

0.011¢ 0.003b 0.014¢ 0.006bd

0.1 2.12+ 0.61+ 2.73+ 3.49+
0.015a 0.004a 0.019a 0.005b

1 1.76+ 0.50+ 2.26+ 3.56+
0.007¢ 0.004c¢ 0.010cd 0.023b

10 2.00+ 0.40+ 2.39+ 5.09+
0.010b 0.014d 0.021b 0.167a

100 1.70+ 0.50+ 2.20+ 3.42+
0.010d 0.010¢ 0.020e 0.048b

200 1.70+ 0.54+ 2.23+ 3.17+
0.004d 0.002b 0.005de 0.015cd

a( Chlorophyll a, Chl a) .M £¢ & b ( Chlorophyll b,
Chlb) it 2t & (a+b) [ Chlorophyll (a+b),

Effects of different concentrations of melatonin on growth indexes of wheat seedlings

Chl (a+b) 1A FR2BE LT FREEB TRE
Ry s, o YR WA E] 0.1 pmol - L7
BF L3 3 TOUAE A 3 0 B ok W 3, # CK A3 B3 m T
20.5% ,15.7% F1 18.7% ; 4 4l B8 28 ¥k & 3K 1) 10
pwmol - LA 482 (a/b) [ Chlorophyll (a/b) , Chl
(a/b) I¥4hnih 3%, 5 CK AN T 53.3%.,
H 2, 5 v 3 0 B 2 b N | /N I 4 R A% T A bR
FETCH AR Ak, 3 B ARG v A R B 2 Ak )N
a3 i A R A B R KT IR A
— BT T R S R R
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2 25 R B Bl 5 Al DR VR R I, Fo/
Fm BN R, A A BRA JC 525 5, YRR
WeJE A F] 200 pmol - L', 5 CK M, Fo/Fm &
R, 3 RNV B R PR AL B IR R B A N
AT Rk 2 ORI e AR B vk R #]
200 pmol » L, HRBZME] /N A H L2808,
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Fig. 4 Effects of different concentrations of melatonin on

the activity of antioxidant enzymes in wheat seedings
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Fig. 5 Effects of different concentrations of melatonin on physiological indexes of wheat seedings
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