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Effects of zeaxanthin on photosynthesis capacity and xanthophyll
cycle of pepper under low temperature and weak light

PU Kaiguo, DING Dongxia, LI Nenghui, ZHANG Miao, WANG Tiantian, XIE Jianming, LI Jing
( College of Horticulture, Gansu Agriculture University, Lanzhou, Gansu 730070, China)

Abstract: To further explore the effects of zeaxanthin on weak temperature and weak light tolerance of hot pep-
per, the effects of zeaxanthin on the activities of key photosynthetic enzymes, chlorophyll fluorescence parameters,
endogenous hormone content, xanthophyll cycle and related gene expression in pepper ‘ Hangjiao 2’ under low tem-
perature and weak light stress (15°C/5°C, 100 pmol + m™ - s™') were studied, and the physiological mechanism of
zeaxanthin in alleviating low temperature and weak light stress of pepper seedlings were explored. The results showed
that spraying zeaxanthin significantly increased the photosynthetic capacity of pepper seedlings under low temperature
and weak light, and the maximum photochemical quantum yield (¥ /F ) and actual photochemical quantum yield
Y (I) were significantly increased by 5.90% and 54.33%, respectively. The contents of jasmonic acid (JA) and aux-
in (IAA) increased significantly by 16.70% and 62.30%. The contents of antheraxanthin, violaxanthin, xanthophyll
and zeaxanthin in pepper seedlings increased by 1.06, 0.48, 0.19 times and 1.57 times, respectively. At the same
time, the expression of CaZEP gene increased significantly by 3.44, 1.64 times and 5.50 times at 24, 48, 168 h, but
there was no significant difference in CaVDE gene expression. To sum up, spraying zeaxanthin might enhance the tol-
erance of pepper seedlings to low temperature and low light stress by enhancing the photosynthetic capacity of pepper
seedlings, regulating hormone metabolism, and promoting the initiation of xanthophyll cycle in pepper seedlings.
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Table 1  Sequences of primers used for the gqRT-PCR

N PR

Gene name

51751 RS
Sequence (5'-3")

Accession number

F: CGAGAGGTCTGCAACTGTCATCAC  XM_016694947.1:
R: CCATTTCTTCCGCACCATCAAAGC  286-1704

F: TTGAGAAAGCATGGAGCCGAAGTG  X91491.1.
CaZEP :
R: TGATTGCAGCCATTCTAGCCAGTC  13-1995

F: GTCCTTCCATCGTCCACAGG
Actin XM_016722297.1
R: GAAGGGCAAAGGTTCACAACA

CaVDE

T F RS R TS

Note: F: Forward primer; R: Revers primer.
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Table 2  Effects of exogenous zeaxanthin on chlorophyll fluorescence parameters

of pepper leaves under low temperature and weak light stress

sl

Treatment F/E., N NPQ qP 1-qP (1-qP)/NPQ

CK 0.722+0.005a 0.587+0.016b 0.209+0.011be 0.7800.009b 0.2200.009b 1.057+0.055ab
CK+Z 0.718=0.006a 0.543+0.003¢ 0.178+0.001¢ 0.843+0.010a 0.1570.010¢ 0.8820.061b
LL 0.6850.005h 0.707£0.009a 0.303+0.011a 0.656+0.027¢ 0.344+0.027a 1.141+0.091a
LL+Z 0.725+0.005a 0.614+0.019b 0.233+0.014b 0.8710.005a 0.1290.005¢ 0.559:0.036¢

T KPR F B2 RSB AR/NG PR AL B 2 35 22 52 (P<0.05) ,

Note; Data in the table are the mean values+ standard deviation. Different lowercase letters in the same column indicate significant differences among

treatments ( P<0.05) .
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Fig.7 Effects of exogenous zeaxanthin on photoprotective carotenoid contents of

pepper leaves under low temperature and weak light stress
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