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Physiological and Biochemical Characteristics of Leaves during
the Color Change Period of Three Species of Euonymus
in Autumn and Winter

SONG Peng, DING Yanfen* , ZHUO Qimiao, LI Han, WANG Ya'nan, XU Zihan, CAI Hui

(College of Landscape Architecture, Nanjing Forestry University, Nanjing 210000, China)

Abstract: With the perennial cutting seedling of Euonymus laxi florus, E. maackii and E. alatus as exper-
imental materials, we determined the leaf color parameters and related physiological and biochemical inde-
xes of the leaves during the color change period. The changing rules and internal relations of various indi-
cators were discussed, with a prospect to provide a scientific basis for selecting excellent color leaf plants.
The results showed that: (1) the values of L" (Gloss brightness) and 4" (Yellow/Blue) of E. laxiflorus
showed an upward trend, and the value of a* (Red/Green) did not change much. The values of L* and 6"
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of E. maackii increased first and then decreased and the value of a” is on the rise. The values of L* and
b* of E. alatus did not changed much and the value of a” is on the rise. (2) The chlorophyll content of the
3 species showed a significant downward trend during the color change period. The relative content of an-
thocyanins and the value of anthocyanin / chlorophyll of E. laxi florus were relatively stable while its val-
ue of carotenoid/chlorophyll increased. The relative content of anthocyanin and the value of anthocyanin/
chlorophyll of E. maackii and E. alatus increased, and their value of carotenoid/chlorophyll remained sta-
ble. (3) The phenylalanine ammonia lyase (PAL) activity of the three species showed a downward trend,
and the activity of chalcone isomerase (CHI) increased first and then decreased. The activities of peroxi-
dase (POD) and polyphenol oxidase (PPO) of E. alatus remained stable. The POD of E. laxiflorus and
E. maackii increased. The PPO of E. laxiflorus remained stable and the PPO of E. maackii showed a
downward trend. (4) The mass fraction of soluble sugar and starch of E. laxiflorus and E. alatus in-
creased first and then decreased. The mass fraction of soluble sugar and starch of E. maackii increased.
(5) According to the correlation analysis, the yellow color of E. laxiflorus was mainly due to the decom-
position of chlorophyll. The red color of E. maackii and E. alatus were mainly due to the synthesis of an-
thocyanins. Soluble sugar, starch, CHI had a certain effect on the synthesis of anthocyanins. POD promo-
ted the appearance of red leaves. PAL and PPO had no significant relationship with the synthesis of antho-
cyanins.

Key words: Fuonymus; color change period; leaf; leaf color parameters; physiological and biochemical in-
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Fig. 1 The changes of leaf color parameter L* , a”

and b* in three Euonymus species
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Table 1 The correlation coefficients between leaf color parameters and contents of chlorophyll,
carotenoids and anthocyanins in three Euonymus species
o S H G R S R R RGE S VESRI AU St
Fh Leaf color parameter Leaf color parameter Leaf color parameter
Species and chlorophyll and carotenoid and anthocyanin
L a’ b” L’ a’ b’ I a’ b
Bifb BF E. laxiflorus  —0.959° "  —0.874" —0.796 —0.935"" —0.845" —0.802 —0.292 —0.328 —0.389
2 K E. maackii —0.713 —0.628 —0. 368 —0.733 —0.647 —0. 370 —0.040 0.928 —0.473
TPF E.alatus 0. 244 —0.953"" 0.703 0.289 —0.930"" 0. 745 —0.046 0.961 —0. 560

T % % % p I FRIRAROC R BA F 0,05 A1 0. 01 fYy I 3 K F

Note: ¥ and * * denote correlation coefficients are significant at 0. 05 and 0. 01 levels, respectively
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