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Photoprotection of Anthocyanins in Young Leaves of Dominant Tree
Species at Mid- and Late-successional Stages of Low Subtropical Forest in
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Abstract: In order to investigate the photoprotection mechanism in young leaves of dominant tree species of
subtropical forest in summer, three mid-successional species, i.e. Schima superba, Castanopsis fissa and C.
chinensis, and three late-successional species, i.e. Machilus chinensis, Cryptocarya chinensis and C. concinna,
grown on 100% (FL) and 30% (LL) of full sunlight, respectively, the leaf phenotype, anthocyanins content,
photosynthetic pigment content, antioxidant capacity, flavonoids content, phenols content and restoration
efficiency of the maximum photochemical efficiency (Fv/Fm) of young or mature leaves of six dominant trees
were analyzed. The results showed that young leaves of dominant tree species at two successional stages had
lower chlorophyll content (Chl a+b) and Chl a/b than mature leaves, but light protects substances were more than
mature leaves. Young leaves of mid-successional species exhibited higher anthocyanins content and total
antioxidant capacity (TCA) but lower contents of flavonoids and total phenols than those in late-successional
species. Young leaves of both successional species grown in FL demonstrated higher contents of anthocyanins,
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phenols, flavonoids, TCA and restoration capability of Fv/Fm than those grown in LL. In addition, Fv/Fm of
young leaves with anthocyanins restored faster after exposed to weak light. Therefore, it was suggested that
photosynthetic capacity is negative correlated with photoprotection potential. Anthocyanins play an important role
in photoprotection of young leaves in mid-successional species, whereas young leaves of late-successional species
are mainly photoprotected by antioxidant compounds (flavonoids, total phenols).
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Fig. 1 Young and mature leaf phenotypes of six tree species grown under 100% (FL) and 30% (LL) full light
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Fig. 5 Change in flavonoids content in leaves of dominant tree species under two light intensities
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Fig. 9 Relationship between anthocyanins content and total antioxidant capacity (TAC), Fv/Fm restoration efficiency, flavonoids and phenols contents in leaves

of dominant tree species

=
=]
g <
‘w E Castmopsis fissa LL-Young leaf ~ Castanopsis fissa —
g; a REI0%E S ERLhof FL-Young leaf i DPPH.
] kG !
= g Castanopsis fissa Castanopsis fissa L
@ LL-Mature leaf FL-Mature leaf B LAY
= g ﬁﬁ;uv-.gﬁ;ﬁvfinﬂ ﬁﬁ'z_*_!ﬁﬁ,ﬁﬁ emsov Ly mier @ COTOpaS chincasi 2
= Castanoghis chineasis |~ Youneteat
~ Schima superba LL-Manue leaf Cstanopsis chinensis 1y )
@ ir;nv;"f/ JHEWV r’rt R e leaf Hoomiat O LR, \:-f:'m “’PI‘:";' @ ﬁ: AﬂthUCyaﬂm
2 e e ] © Schima s Y oung S &
= L&mopmﬁi?‘ﬁjh:f:#nr*sdﬂmwl LL-Young “}T'-Fr'.'\ﬂ e = s Chla/b EEiPhenol
— = S — rp— Gryptoe pmmgr]_,.vm -~ = e T T e e
IS AENEEL AL RREEEL Rt | e ©
&) Cryplocarya concinna FL-Mature leal 8] Chl atb
a8 Cryptocarya u_m LL-Mature leaf ; Cryplocarya umm:m N [ ] _pmum :rmﬂ' =
- is‘}a-z:m &R R 1 u,mmgl}ﬁ" 30w AR FLXounalenf e Chl a+b
= e
§ g - Machilus chinensis LL-Mature leaf U . H‘E\tuﬂslr:f:‘;o ® -
B g > REHRD
1o % °| Cryplocarys chinensis LV e T P Bl mmmanL-Mmmlnl' ®  Crptocarya chinensis =
[t 3 5 Lol
bl BRI TR BT i jiﬁnn;{whiiuuhm‘:i‘ﬁ‘::fw:;l:dm\nmle’f !
‘I' - 8 BERESXRABRMS | 5 0 .
=5 Cryptocarya chinensis FL-Mature leaf %:ﬁﬂm Flavonoid
¥ e =
g7 -
= -15 -1.0 -0.5 0 0.5 1.0 1.5 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
PC1 (73%) PC1 (73%
- e 5 2 0)
FREERES) — RAPEEEED (
High photosynthetic capacity Low photosynthetic capacity
{ISIDBRES IR W) LRI
Low photoprotective potential High photoprotective potential

P 10 PRFARIRRI: A A2 BEAERR Y 0 2B R 32 R ) STk AE )

Fig. 10 Principal component analysis of physiological indexes and their contributions to its principal component in leaves of dominant tree species
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