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Effects of exogenous melatonin on physiological properties of
eggplant(Solanum melongena L.) seedlings under the stress of
low light and low temperature

TANG Yi*, YU Xuena®, HE Juan®, ZHANG Enze®, LAN Jingyu®, LI Huanxiu®*

(a.Institute of Pomology & Olericulture; b.College of Horticulture, Sichuan Agricultural University, Chengdu 611130,
China)

Abstract: In this study, five different concentrations (50, 100, 150, 200, 250 umol/L) of melatonin (MT) were sprayed to
the eggplant seedlings under the stress of low light and low temperature, CK and CK1 were sprayed with fresh water but
the CK was under natural light and CK1 was under the stress of low light and low temperature, to study the effects of
different concentrations of MT on the physiological characteristics of eggplant seedlings under the stress of low light and
low temperature. The results showed that photosynthetic pigment content, PSII photochemistry, and efficiency of light
energy conversion and rate of photosynthesis in eggplant seedling kept at high level when the concentration of melatonin
was below 200 umol/L; when the MT concentration was 150 pmol/L, the total chlorophyll and carotenoid content of
eggplant were 40.23% and 75.00% higher respectively than those of CK1; the activities of antioxidase (POD,SOD,CAT)
increased significantly and the POD activity was 108.66% higher than CK1; the accumulations of proline and soluble
sugar were accelerated and the soluble sugar content was 50.61% higher than CK1, while the content of malonaldehyde
was reduced in leaves of eggplant seedling. Thus, exogenous melatonin can enhance the resistance to the stress of low

light and low temperature of eggplant seedling, and the best concentration is 150 umol/L.

Keywords: eggplant seedlings; melatonin; low irradiance and low temperature; physiological properties; chlorophyll

fluorescence parameters
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Table 1 The contents of photosynthetic pigments of eggplant sprayed with MT under low irradiance and low temperature

MT  /(umol-L™) a  /Amggh b Amggh) A(mg-g") (mg-g™)
0(CK) (0.89+0.09) a (0.34+0.07) ab (1.24+0.15) a (0.16+£0.01) a
0(CK1) (0.61+0.21) ¢ (0.27+0.06)bc (0.87+0.26) ¢ (0.08+0.03) b
50 (0.65+0.06)bc (0.30+0.020abc (0.95+0.07)bc (0.12+0.02) ab
100 (0.66+0.08)bc (0.26+0.04)bc (0.92+0.12) ¢ (0.11+0.04) ab
150 (0.8340.05) ab (0.38+0.07) a (1.22+0.09) ab (0.14+0.03) a
200 (0.65+0.11)bc (0.31+0.04)abc (0.95+0.12)bc (0.13+0.02) a
250 (0.56+0.11) ¢ (0.22+0.02) ¢ (0.78+0.13) ¢ (0.11+0.02) ab
P 0.05)
2.2 SMNR MT XHEIR IS MG FHF A K MDA MT
RSB R TR AR 150 pmol/L
CK
2 MDA
MT MT
CK
150 pmol/L
MT
CK1 174.17%  50.61%
MT
#2 KIEFEAETHEMEINE MT T FHEH FAMSENRNEE
Table 2 The contents of osmotic substance of eggplant cells sprayed with MT under low irradiance and low temperature
MT /(umol-L™) 1% /(ug-g™) 1% MDA /(nmol-g™")
0(CK) (9.55+0.08) f (2.95+0.97) d (1.35+£0.02) e (9.92+0.06) d
0(CK1) (19.61+0.81) a (3.02+0.25) d (1.64+0.03) d (23.40+0.20) a
50 (17.09+0.49) b (3.08+0.48) d (1.97+£0.01) ¢ (19.12+0.89) b
100 (14.92+0.24) cd (4.94+0.42) ¢ (2.43+0.15) a (16.03+0.58) ¢
150 (13.60+0.58) € (8.28+1.18) a (2.47+0.02) a (15.37+£0.27) ¢
200 (12.13+0.07) d (6.89+0.14) b (2.39+0.04) ab (16.96+0.13) ¢
250 (16.09+1.16)bc (4.64+0.98) cd (2.25+0.02) b (23.25+1.83) a
P 0.05)
2.3 SNE MT JHER I AME FHRTHEM Hi CKl MT
SLEEE AR POD 150 pmol/L
3 POD 120.67 U/g CKl1 108.66%
SOD POD MT
POD SOD CAT MT
50 100 150 200 pmol/L SOD

%3 KIRSEXME THHE MT R F41& M/ POD 1 SOD & CAT HIiEE
Table 3 The POD, SOD, CAT activity in leaves of eggplant seedlings sprayed with MT under low irradiance and low temperature
MT /(umol-L™) POD /(U-g™h SOD /(U-g™h CAT /(U-g™h

0(CK) (145.11£10.57) a (289.92+18.23) a (29.58+0.82) a
0(CK1) (57.83+5.42) d (166.41420.46) d (21.01£0.71) d
50 (82.67+10.37) cd (227.39£6.32)bc (22.36:0.47) cd
100 (100.56:£4.24)be (233.93+4.35)bc (25.03£0.73) b
150 (120.67+1.41) ab (251.18+8.79) b (27.58+1.06) a
200 (98.398.08)be (248.06+1.50) b (24.020.94)bc
250 (79.14£1.89) cd (219.123.39) ¢ (22.33£1.65) cd

(P 0.05)



260 ( ) http://xb.hunau.edu.cn 2017 6
MT Fv'/Fm' MT
CAT MT 150 pumol/L MT 150 200 250 umol/L
CAT CK1 Fv'/Fm' Dpgyy
CK1 13127 % CK FviFo MT 150 200 umol/L
24 SNE MT RHERBAMETHF M@ AR 77 097 03 R
BEFASHET M ar
MT P
4 CK CKl NPO CK  MT NPO
FviFm  Fv/Fo MT 150 pmol/L
FviFm FviFo MT
MT 150 umol/L

x4 KRS AMIETBHENE MT B FHEMH FRMHERTASE

Table 4 The chlorophyll fluorescence parameters in leaves of eggplant seedlings sprayed with MT under low irradiance and low temperature

MT 71/ Fv/Fm Fv/Fo Fv'/[Fm' Dpgyy qP NPQ
(umo-L™)
0(CK)  (0.851+0.006) a (5.232+0.139)a (0.753+0.033)a (0.598+0.015)a  (0.796+0.041)a (0.723+0.066)e
0(CK1)  (0.693+0.013) ¢ (2.710£0.251)e (0.501+0.013)d (0.300£0.004)e  (0.490+0.045)e (1.80+0.071)a
50 (0.728+0.025)bc  (3.293+0.153)d (0.659+0.025)c (0.349+0.013)d  (0.599+0.008)d (1.704+0.014)ab
100 (0.777+0.058)ab  (3.587+0.104)c (0.712+0.023)b (0.498+0.012)b  (0.680+0.039)b (1.623+0.012)c
150 (0.846+0.018) a (4.259+0.003)b (0.750+0.019)a (0.597+0.009)a  (0.793+0.052)a (1.4460.037)d
200 (0.834+0.015) a (4.060+0.067)b (0.733£0.012)ab  (0.579+0.021)a  (0.791+0.032)a (1.676=0.054)bc
250 (0.778+0.041)ab  (3.677+0.031)c (0.732+0.009)ab  (0.446+0.017)c  (0.629+0.008)c (1.731£0.035)a
P 0.05)
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