}’bﬁ‘ﬁ? Guihaia Apr. 2022, 42(4) ; 648-658 http://www.guihaia—journal.com

DOI; 10.11931/ guihaia.gxzw202004060 E
i ERE, sK—3E, BRI, S R RAMRESE N ORRIVE B SN AR B X R A SR A e R BRI ()], AR, Lo
2022, 42(4) . 648-658. LT M
PU YJ, ZHANG YX, MIAO LF, et al. Effects of different exogenous melatonin concentrations on eco-physiological E
characteristics of Dalbergia odorifera seedlings under ambient and low temperatures [ J]. Guihaia, 2022, 42(4) . 648-658.

BIMEBRFHTABRENEREZX
EEEEYENEEESTI

WEA, K-, AR, B R

(1. MR R SHE LS, 1§10 570228 2. MR A AR AIBEBSE TP, W1 570228,
3. MR RMABE L S AR ARS8 E, 10 570228 )

& E. WARITIMIE AR B RS AR BT R A AR B A A B AR S R X 5T R T AN [ A
% (300,500,600,700.,900 .1 200 pmol « L) Xf % i ( 1K 28 C/#K M 25 C ) FMKE (K 8 C/KHE 5 C)
TF%%‘E*@(Dalbergia odorifera) WA RKEE CEER MR GESE ARSI RS E T
MBI S, 38 3 S5 R B BT 25 P 07 1t ELAT (2 ik R A e i A K R R o AU TR 2 1 1) e 3k A
VAR R, AR (1) 7EH R T WG A VR AR B EIA T, A AE R R B BE AR KA &
BK) DEEENSE [ HCEEAE(P,) AILTRE(G,) M A B (C) MZEBHE(T) ], LE 6
K[ A £ (Total Chl) (FHERE a(Chl a) (43R b(Chl b) FIZEHAE MK (Caro) | A FS 1Y
A E, (2) MRIEMHE AN BT, Wit A% 1R B2 11 il B0 2 0 T T A [R) 2 L % ff 1k Jolh 30 o AT o I
B Ewm K Bk K P, C, . T, Total Chl,Chl a,Caro, # /K% (DWP) A%t § 5 (RC) [N 1
(MDA)*HT/&TEEEI HEEN R ERW, (3) %8 kBB R, 600~700 wmol - L' A1 4R B 2 b
PRAE I A SR A R AR IR TR B . I 9 45 3 Ol 1 v I A AR 40 1 1 IR IR T 27 R )
BET REEARYE A T P B o ML S AT (R T b IX A AR 5 A B
KR IURMNE , EE R, BRERN, AL, HER
FES RS, 09453 SCERARIRAD: A MEHE . 1000-3142(2022)04-0648-11

Effects of different exogenous melatonin concentrations on
eco-physiological characteristics of Dalbergia odorifera
seedlings under ambient and low temperatures

PU Yujin', ZHANG Yixuan', MIAO Lingfeng'*, YANG Fan'?*’

( 1. College of Ecology and Environment, Hainan University , Haikou 570228, China; 2. Center for Eco-Environmental Restoration
Engineering of Hainan Province, Haikou 570228, China; 3. Key Laboratory of Agro-Forestry Environmental
Processes and Ecological Regulation of Hainan Province, Haikou 570228, China )

Wi B #: 2020-06-13
EE&TB.: GrmA BRI 4 (317052) ; B K A SRR 2% 3 4 (31660165 ) ; 1fF R K 2= B 7 353 45 (kyqd1573) [ Supported by
Natural Science Foundation of Hainan Province ( 317052); Natlonal Natural Science Foundation of China (31660165 ) ; Scientific
Research Starting Foundation of Hainan University (kyqd1573) |
F—1EE . WER(1992-) M5 WF5 0y i AR A AR | (E-mail) yujin_pu@ 163.com,

CEEEER WRR, LI WA A I, NS Y A A S S AR EEITSY , (E-mail ) mif-sx@ 163.com,



4 1

TR R R IR RITCIR 2% PF T A [] 9 R D A, 20 e A AR 4y e ) A A A e

649

Abstract: The purpose of this study was to explore the eco-physiological effects of different exogenous melatonin
concentrations on the Dalbergia odorifera seedlings under different temperatures. The effects of different exogenous
melatonin concentrations (300, 500, 600, 700, 900, 1 200 wmol + L") on the eco-physiological traits in term of plant
growth, photosynthesis, leaf pigment content, leaf water status, membrane system in D. odorifera seedlings under
ambient temperature (28 °C day / 25 °C night) and low temperature (8 °C day /5 °C night) were studied. The optimum
concentration of melatonin, which could promote the growth and development and enhance the low temperature
tolerance, was screened out through the comprehensive evaluation of subordinate function analysis. The results were as
follows: (1) Application of all exogenous melatonin concentrations could increase the growth and development of
C,,and T ), the
pigment contents (Total Chl, Chl a, Chl b, and Caro), and soluble protein content under ambient temperature. (2)

D. odorifera ( morphology, stem height and plant height) , the photosynthetic parameters (P,, G,

Under low temperature stress, spraying different concentrations of melatonin solution could alleviate the negative impacts
caused by low temperature on morphology, stem height increment and plant height increment, P,, C;, T,, Chl, Chl a,
Caro, dew point water potential (DWP) and relative conductivity, malonaldehyde and soluble protein contents. (3) The
results of subordinate function analysis showed that 600-700 wmol - L' melatonin had the best effects on promoting

growth and development and alleviating chilling damages. This study provides scientific guidance for coping with chilling

stress on D. odorifera seedlings and popularizing its cultivation in low temperature regions of subtropical areas.

Key words: low temperature stress, photosynthetic characters, Dalbergia odorifera, eco-physiology, melatonin
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Fig. 1 Diagram of stem height and plant

height of Dalbergia odorifera
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CK. Control is 0 pmol - L' melatonin concentration; MT300, MT500, MT600, MT700, MT900 and MT1200 represent 300, 500, 600,

700, 900 and 1 200 pmol - I exogenous melatonin concentrations, respectively. The same below.
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Fig. 2 Effects of melatonin concentration on growth and morphology of

Dalbergia odorifera seedlings under different temperatures
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Fig. 3  Effects of melatonin concentration on increments of stem height and plant height of

Dalbergia odorifera seedlings under different temperatures
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Fig. 4 Effects of melatonin concentration on photosynthetic parameters of

Dalbergia odorifera seedlings under different temperatures
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Fig. 5 Effects of melatonin concentration on pigment contents of Dalbergia odorifera seedlings under different temperatures
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Fig. 6 Effects of melatonin concentration on leaf water content and dew point water potential of

Dalbergia odorifera seedlings under different temperatures
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Fig. 7 Effects of melatonin concentration on physiological
and biochemical parameters related to resistance of

Dalbergia odorifera seedlings under different temperatures
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Table 1  Subordinate function analysis of melatonin concentration treatments under two temperatures
Wi (K H 25 C/HK 28 C) iR (%S C/HKR8C)
B Ambient tempareture ( Night 25 °C/Day 28 °C) Low temperature ( Night 5 °C/Day 8 °C)
Parameter
CK  MT300 MT500 MT600 MT700 MT900MT1200 CK  MT300 MT500 MT600 MT700 MT900 MT1200

R 0.00 0.63 0.93 1.00 0.98 0.37 0.34 0.00 0.02 0.26 1.00 0.87 0.60 0.14
Increment of stem height
/=S 0.00 0.33 0.68 0.79 1.00 0.60 0.70 0.00 0.24 0.36 0.89 1.00 0.85 0.24
Increment of plant length
AHXT F K 1.00 0.22 0.00 0.44 0.70  0.29 0.17 0.03 0.00 0.15 0.76 1.00 0.61 0.09
Relative water content
75 K B 1.00  0.63 0.16 0.18 0.00 0.79 0.51 0.00 0.36 0.34 052 0.51 0.45 1.00
Dew point water potential
RO RS S 0.65 0.61 0.49 1.00 0.51 0.20 0.00 0.00 0.64 0.86 1.00 0.81 0.59 0.48
Relative conductivity
[y 0.90 0.93 0.21 0.99 1.00 0.84 0.00 0.00 0.88 0.80 1.00 0.98 0.81 0.90
MDA content
PR 0.18 025 0.07 1.00 0.89 0.18 0.00 0.00 034 067 094 1.00 0.5 0.90
Soluble protein content
HFOLEHEA P, 0.00 0.16 045 1.00 0.83 049 0.11 0.14 0.13 0.66 1.00 0.85 0.58 0.00
SILTE G, 0.00 0.28 0.76 1.00 0.41 0.14  0.08 0.01 0.20 0.15 0.29 0.00 1.00  0.01
L] = S AR B C, 0.00 062 1.00 093 041 006 025 035 0.56 032 042 0.00 1.00 0.39
ZEE R T 0.00 0.34 0.79 1.00 0.44 0.17 0.11 0.07 0.15 0.06 0.24 0.00 1.00 0.02
B2 ZE Total Chl 0.13 0.00 0.33 1.00 0.76 0.23 0.42 1.00 0.16 0.84 0.62 0.73 0.07 0.00
M4%% a Chl a 0.16 0.00 0.34 1.00 0.73 0.25 0.45 0.88 0.26 1.00 0.56 0.68 0.00 0.06
M4%% b Chl b 0.01 0.00 0.29 1.00 0.84 0.13 0.29 1.00 0.00 0.26 0.61 0.68 0.34 0.01
KA [ FE Caro 0.37 0.00 0.49 1.00 0.80 0.33 0.46 0.92 0.56 1.00 0.74 0.79 0.57 0.55
J{H Mean 0.29 0.33 0.47 0.89 0.69 0.34 0.26 0.29 0.30 0.52 0.71 0.66 0.60 0.32

CK. XtHE N 0 pmol « L 4R S Z ¥ FF ; MT300 MT500 . MT600 . MT700 . MT900 MT1200 4+ #1118 % 300.500.600.700.900.1 200

wmol « L™ [y F1 R AR BE MR B
CK. Control is 0 pmol - L

melatonin concentration; MT300, MT500, MT600, MT700, MT900 and MT1200 represent 300, 500,

600, 700, 900 and 1 200 wmol + L' exogenous melatonin concentrations, respectively.
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