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Variations in the contents of leaf pigments and polyphenols and photosynthesis traits in two
kinds of Cyclocarya paliurus with different leaf colors

XU Zhanhong, ZHU Yin, JIN Huiying, SUN Caowen, FANG Shengzuo”

Abstract: [Objectivel Cyclocarya paliurus is a multi-function tree species. To provide a theoretical basis for the breeding of C.
paliurus, the variations in the contents of leaf pigments, flavonoids and tannins as well as photosynthesis traits in two kinds of C.
paliurus with different leaf colors were compared and analyzed. [ Method] Based on seasonal dynamics of the leaf growth, the fresh
and mature leaves of red-leaf C. paliurus and green-leaf C. paliurus were collected respectively to determine the contents of
anthocyanins, chlorophyll, carotenoids, tannins and flavonoids, and the net photosynthetic rate (Pn) and PSII maximum photoch emical
efficiency (Fv/Fm) of the four leaf types. And then, the collected data were analysized and compared across different leaf types by
one-way analysis of variance. [Results] The content of anthocyanin in red fresh leaves (RF) was significantly higher than that in the
other three leaf types ( P < 0.05), and the contents of chlorophyll and carotenoid in RF were significantly lower than that in the red
mature leaves (RM) and green mature leaves (GM) ( P < 0.05), but the differences between RF and green fresh leaves (GF) were not
consistantly significant. There were no significant differences in flavonoids and tannins contents between RM and GM at most sampling
times ( P> 0 0.05), but the tannins content of RM was significantly higher than that of GM in autumn (P < 0.05). Although RF had a
lower total chlorophyll content due to the accumulation of high anthocyanin content, there was no significant difference in net
photosynthetic rate (Pn) between RF and GF ( P> 0.05), as well as between RM and GM ( P> 0.05). [ Conclusion] High concentration
of anthocyanin is the main reason for the red coloration of RF. There existed some differneces in the contents of tannin and flavonoids
between red leaf and green leaf of C. paliurus, but generally no significant difference was observed between them. During the RF
phase, polyphenols content was higher, whereas there was no significant difference between red-leaf C. paliurus and the green-leaf C.
paliurus during most of the mature leaf phase ( P > 0.05). Therefore, the phenotypic character of red leaf can only provide certain
reference for screening superior individual of C. paliurus in medicinal utilization However, in July and August, the content of

anthocyanin in the leaves of C. paliurus leaves still remained relatively high and the leaves showed red color, showing a higher and
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relatively stable ornamental value compared with green-leaf C. paliurus.

Keywords: Cyclocarya paliurus (Batal.) Iljinskaja; delayed greening; anthocyanins; flavonoid; tannins; photosynthesis traits
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Figurel Schematic diagram of C. paliurus leaf sampling.
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Figure 2 Differences in anthocyanin (a), chlorophyll (b), and carotenoid (c) contents of red-leaf and green-leaf
C. paliurus (n=60)
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Different capital letters indicate significant differences (P < 0.05). Different small letters indicate the same leaf type at different time sampling at the 0.05 levels
significantly different. Different capital letters indicate the difference kinds of leaf types at the same time sampling at the 0.05 levels significantly
different. The same below.
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Figure 3 Differences in leaf tannin(a) and flavonoid(b) contents of red-leaf and green-leaf C. paliurus (n=60)
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different. The same below.
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Figure 5 Differences in Pn of red-leaf and green-leaf of C. paliurus
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Table 1 Correlation analysis of pigment content and polyphenols content in leaves of C. paliurus (n=60)

A7 TEERTSE KE bR IR AR B e
factors anthocyanin content carotenoid content chlorophyll content tannin content
KB N K& carotenoid content -0.385™
-4 2 & & chlorophyll content -0.351* 0.856™
FL# 4 tannin content 0.221** -0.289™* -0.223*
# & & flavonoid content 0.233" -0.345™ -0.325 0.506™"

VE: k. P < 0. 05; . P <0 . 0l
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and flavonoid content in C. paliurus leaves
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%2 FEOHAERZHEES FVFm (n=24) RELEEE (n=12) KM
Table 2 Correlation between the contents of pigment and polyphenols and Fv/Fm (n=24) as well as between the contents of
pigment and polyphenols and Pn (n=12) in the leaves of C. Paliurus

s BCRT % A
factors Fv/Fm Pn
1R & & anthocyanin content -0.036 -0.252*
K N Z &5 chlorophyll content 0.244*" 0.464"*
4% % & & carotenoid content 0.180* 0.314**
i 4 & tannin content -0.183" -0.033
#i i & & flavonoid content -0.250** -0.243*

VE: k. P <0.05; & . P <0.0L
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o AT G FEMPNLL, R RBEAE, T Gong FE N REAFE B, ML, 2
M R AEHE . 1A, 7. 8 ANt il & BEimn, R S ERIC, X0 pee H AL — g
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