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Abstract This study aimed to investigate the annual color change patterns of Photinia fraseri, specifically
focusing on the relationship between leaf color change and pigment content, to provide a theoretical basis
for the landscaping application and cultivation management of Photinia % fraseri. Three randomly selected
artificial cultivation plots, each with the same area and similar cultivation management practices, were utilized
in this study. Two-year-old seedlings of Photinia x fraseri ‘Red Robin’ served as the test material. From March
to November 2020, leaf color parameters, pigment content, leaf relative water content, dry-wet ratio, and leaf
pH value of ‘Red Robin” were measured six times using random sampling and the five point sampling method.
Subsequently, one-way ANOVA and correlation analysis were conducted. The results showed a gradual color
change of the Photinia % fraseri ‘Red Robin leaves from dark red to dark green during their growth process from
March to November. The color index tended to be negative. The anthocyanin content decreased and exhibited
consistency with the color index change, while the carotenoid and chlorophyll content showed an increasing
trend. Leaf water content did not display a distinct pattern of change. The pH value of leaf cell sap reached its
maximum of 4.99 in November. The leaf color index showed a significantly positive correlation with anthocyanin
content and relative water content and a significantly negative correlation with chlorophyll and carotenoid
content and pH value. Relative water content displayed a significant positive correlation with relative anthocyanin
content, whereas the pH value of leaf cell sap exhibited a significant negative correlation with anthocyanin
content and color index. Based on the study, the red leaf period of Photinia % fraseri ‘Red Robin’ was observed
to be from March to April, with leaves completely transitioning to green during summer. The leaf color turning
green was primarily associated with the decrease in anthocyanin content caused by the increase in pH value
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of leaf cell sap as well as the increase in chlorophyll and carotenoid content caused by leaf development. The
study findings also highlight the reliability of the color index for quantifying the color of coleus plants, as there
was good consistency between field observations of leaf color and the results of color difference analysis.
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Table 1 Annual variation in photosynthetic pigment content of Photinia x fraseri ‘Red Robin’ (mean * standard deviation)

W D) "4k %a 42 b 43 W4t Falb FHH N E
Date (year-month) Chloroppyll a ChIoroppyII b Chloroghyll Chlorophyll alb Caroteqmd
(w/mg g~ FW) (w/mg g FW) (w/mg g FW) (w/mgg FW) (w/mg g FW)
2020-03 0.27 £0.01d 0.10 £ 0.004c 0.38 £0.01c 2.68 £ 0.03c 0.23 £ 0.004b
2020-04 0.39 £ 0.01cd 0.12+0.01c 0.52 +0.02c 3.15 + 0.10bc 0.33+£0.01b
2020-06 0.60 £ 0.02¢c 0.11 £ 0.003c 0.71 £ 0.06¢ 5.44 £ 0.11a 0.38 £ 0.005b
2020-07 1.22 £ 0.04a 0.41 £0.02a 1.63 £ 0.06a 2.96 +0.11c 0.95 +0.02a
2020-09 0.89 £0.21b 0.25+0.07b 1.15+0.09b 3.58 £ 0.24b 0.75 £ 0.18a
2020-11 1.11 £ 0.10ab 0.36 + 0.07ab 1.47 £ 0.07ab 3.13 £ 0.34bc 0.81 £ 0.04a

K HILSD I ik BEAT 2 B WAL, WA B P 75 (a, b, © FoREKFFANF - OREFREUEREFE (P <0.05), H—FRFRRFE GRS

B FERALE (P>0.05).

The LSD method was used to conduct multiple comparisons. According to the data in the same column, different letters (a, b, c) indicate significant
differences in the same pigment content within the growing season (P < 0.05), and the same letters indicate no significant difference in the same

pigment content within the growing season (P > 0.05).
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Fig. 3 Changes of leaf pigment percentage in different periods.
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