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Reflection spectrum and photochemical characteristics of
different colors’ leaves in Pseudosasa japonica

WANG Jie, CHEN Keyi, JIN Hai, LI Zhaona, CHENG Minmin, YANG Haiyun
(State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study is aimed to explore the differences in photosynthetic capacity of different
colors’leaves of Pseudosasa japonica, analyze the leaf color variation from a physiological point of view and
lay the foundation for the further exploration of the mechanism of leaf color variation. [Method] With the
strong bamboo leaves of Pseudosasa japonica(GL), regreened leaves of P. japonica f. akebonosuji(AL), striped
leaves of P. japonica f. akebonosuj(SL), including the white part(SA) and the green part(SG), and the leaves of
P. japonica f. akebono(VL) selected as the subjects, an investigation was conducted of the photosynthetic
pigment content, ChINDI, PRI, fast fluorescence kinetic parameters and 820 nm relative absorption. [Result] a)
The relative content of chlorophyll in leaves was as follows: GL> SL> VL> AL and the change trend of

chlorophyll normalized difference index (ChINDI) and photochemical reflectance index(PRI) in different leaves
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of Pseudosasa japonica is the same, which is GL>SG> VL>SA> AL; b) The maximum redox capacity of
Photosystem I (PS I) of three bamboo species was GL>VL>SG> AL; the regreened leaves and the striped
green leaves of P. japonica f. akebonosuji and the P. japonica f. akebono demonstrate chlorophyll fluorescence
curve kinetic activity, but the Photosystem Il (PS Il ) reaction center had a significantly lower degree of openness
than that of the Pseudosasa japonica, and the share of energy used for electron transfer becomes smaller; ¢) The
lack of chlorophyll makes the light energy absorbed by the unit reaction centers increase continuously, probably
because it requires more reaction centers to cope with its lower conversion efficiency, however, the maximum
photochemical efficiency (F,/F,,) and the leaf performance index on absorption basis (PI,gg) are gradually
reduced, possibly due to the fact that the PSII reaction center is reversibly deactivated, able to absorb light
energy yet unable to promote electron transfer. [Conclusion] The variation of leaf color will lead to the
difference of photosynthetic pigment content in different kinds of Pseudosasa japonica, and then affect the
chlorophyll normalization index and photochemical reflectance index characteristic parameters. Chlorophyll
deficiency will affect the active reaction center of PSII, causing reversible inactivation. There are fewer
reaction centers in the striped leaves of P. japonica f. akebonosuji, but it still demonstrates good PSII activity,
chlorophyll level, and maintains good photosynthetic capacity, usually subject to the uniqueness of flowers and
features of leaves. [Ch, 8 fig. 2 tab. 31 ref.]
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Table 1 Difference of photosynthetic pigment content in different colors’ leaves of P. japonica

e Chla/(mg-g™") Chlb/(mg-g™) Car/(mg- g ™) Chl a+b/(mg-g ") Chl a/b Car/Chl
AL 0.34+0.015 a 0.26+0.010 a 0.32+0.015 ¢ 0.60+0.035 a 1.3£0.007 a 0.53+0.022 b
SG 20.39+0.170 b 18.27+0.120 b 5.52+0.020 a 38.66+0.250 ¢ 1.1+0.020 b 0.14+0.010 a
VL 17.09+0.080 b 15.72+0.070 b 4.07+0.184 b 33.81+0.140 b 1.0+£0.013 b 0.12+0.007 a
GL 22.19+0.120 ¢ 19.66+0.150 b 4.89+0.020 a 41.85+0.220 ¢ 1.14+0.024 b 0.11+0.005 a

Ui . [RIFI N E NG TRk 7R bR ] 24 57 i 2(P<0.05)
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Figure 2 Leaf reflectance curve (A) and first derivative curve (B)
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SG il VL B F,/F,, K% J9 0.72 F10.75, SEEEA1R ar —— ¢ 14
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Figure 5 Changes of OJIP fluorescence curves (A) and relative variable fluorescence intensity (B) of different colors’ leaves
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Table 2 Correlation between reflectance spectrum parameters and pigment contents

Eto/RC Tro/RC
A8 ik R AFAEAS

Figure 8 Characteristics of fluorescence transient

HiESH Chla Chlb Chl a+b Car FFy, Plags PEo
ChINDI 0.966%* 0.961%* 0.924%* 0.898* 0.883* 0.802* 0.937**
PRI 0.969%* 0.977%* 0.931%* 0.929%* 0.759% 0.648 0.823*

P *FRP<0.05, **32RP<0.01
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