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Abstract: In this paper, the changes of photosynthetic characteristics and fluorescence kinetic characteristics of
chrysanthemum leaves under different low light levels were discussed, so as to analyze the internal mechanism of
photosynthetic attenuation of chrysanthemum leaves under low light conditions, with the purpose of providing
reference for the defense against low light disasters and the regulation of light environment in the seedling stage of
chrysanthemum. In order to reveal the influence of shading treatments on greenhouse chrysanthemum leaf

photosynthetic characteristics, a controlled experiment with varieties of cut-flower chrysanthemum ‘Hongmian’
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was conducted in August 2019 to October 2019 in Nanjing University of Information Science and Technology
experimental greenhouse. Chrysanthemum seedlings were planted in the greenhouse pools. When the height of
seedlings reached 30cm, shelves were set up 1.5m above the ground, and the shelves were covered with black
sunshade nets of 60%(L1) and 30%(L2) light transmittance respectively. Treatments lasted 3(T1), 6(T2), 9(T3) and
12(T4) days, contrasting with normal natural light intensity(CK). Photosynthetic parameters and fast chlorophyll
fluorescence induction kinetic parameters of chrysanthemum were determined under different treatments. The results
showed that, (1)the light saturation point(LSP), photosynthetic rate at irradiation saturation(Pmax), apparent
quantum efficiency(AQE), stomatal conductance(Gs) and transpiration rate(Tr) of chrysanthemum leaves decreased
with the increase of treatment days under different shading treatments, while the light compensation point(LCP),
dark respiration rate(Rd), stomatal limit value(Ls) and water use efficiency(WUE) were opposite. In addition, the
variation range of all indicators treated by L2 is larger than that of L1. After 12 days of shading, Pmax decreased to
51.1%, Gs decreased to 62.4%, while LCP increased to 2.75 times, compared with CK. (2)The maximum
fluorescence(P) of chrysanthemum leaves increased with the shading time and shading degree. (3)In terms of PSII
energy distribution ratio, the effects of shading treatment on chrysanthemum leaves were to increase the quantum
yield captured by the reaction center(pPo) and the quantum yield for electron transfer(¢Eo), while decreasing the
quantum ratio for heat dissipation(¢Ro). Among them, @Po reaches a maximum value of 0.85 after L2T3 treatment,
and @Ro drops to a minimum value of 0.16 after L1T4 treatment. These results indicated that shading increased the
probability that the light absorbed by chrysanthemum leaves captured by PSII reaction center, while the part used
for heat dissipation decreased. (4)In terms of PSII reaction center activity, the values of light energy absorbed by the
unit active reaction center(ABS/RC), the energy dissipated by the unit reaction center(DIo/RC), energy recovered by
the unit reaction center for reducing QA(TRo/RC) and the unit reaction center for electron transfer(ETo/RC) all
decreased after shading treatments. Among them, ABS/RC and DIo/RC reached their minimum values under L2T3
treatment, which were 1.176 and 0.198, respectively. This study confirmed that weak light treatments reduce the
chrysanthemum leaf intercellular CO, concentration, the activity of the PS II reaction center and the ability to restore
the PQ, Qg. The light energy absorbed and captured by the antenna pigment is also reduced. In conclusion, the
photosynthesis of chrysanthemum leaves is reduced.
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Table 1 Comparison of leaf response parameters under different illumination levels and durations simulated by Ye Z P model

KM% Parameter it HEGAL R JEYEEFSE Duration 3d(T1)/6d(T2)/9d(T3)/12d(T4)
CK Treatment T1 T2 T3 T4
AQE 0.100+0.02a L1 0.090+0.01a 0.0670.006b 0.053+0.006bc 0.027+0.006de
L2 0.05740.015bc 0.04040.01cd 0.03040.01de 0.01340.006¢
LSP pmol'm *s 1) 1070+11.03a L1 1054.64+18.75ab 926.88+14.17¢ 884.60+8.75d 784.64+7.08¢
L2 1046.11+12.18b 895.14+7.77d 788.57+10.01e 745.19+16.03f
LCP umol'm *s ) 15.81+0.85a L1 14.15+0.83b 19.80+1.26d 20.54+0.61d 23.54+1.35¢
L2 10.884+0.38¢ 20.9040.85d 37.53+1.18f 43.4440.58g
Pmax (umol'm2s™)  15.1240.46a L1 11.3040.36b 10.36+0.39¢ 9.57+0.61de 8.9640.38¢ef
L2 11.09+0.19b 9.7740.54cd 8.27+0.45fg 7.73+0.11g
Rd (umol'm2s™") 0.96+0.03a L1 1.2240.05bc 1.30+0.03cd 1.36+0.09d 1.6940.04f
L2 1.18£0.02b 1.47+0.09 1.86+0.08g 2.29+0.05h
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Note: Lowercase indicates the difference significance among illumination level treatments at 0.05 level. “ =+

“+£” is mean square error. L1

and L2 mean that the light transmittance is 60% and 30% of the normal natural light intensity. T1, T2, T3 and T4 represent the treatment

days of low light exposure: 3, 9, 6 and 12 days, respectively. AQE is apparent quantum efficiency, LSP is light saturation point, LCP is

light compensation point, Pmax is maximum net photosynthetic rate and Rd is Dark respiration rate. The same as below.
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Fig.2 Comparison of gas exchange parameters in chrysanthemum leaves after two low light treatments (L1 and L2) lasted for different days
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Fig.3 Comparison of fast fluorescence induced dynamic curves of chrysanthemum leaves after two low light treatments(L1
and L2) lasted for different days

O JER PSIHEI L8 R TFIG BT ML 132 A Al T B KRR LA I B 5, BROBAIER SO T sideos PSTT ERDGH
TRAE Qa T RAL T BRI B R B AN (56 5 1T R T PQ FER SR, BIBRIE A PQ FEAINEIL 5 A PQ FERIK
Ny P RERIR PS I T AR AL T KRR RO IS I 9O, MM ERRY G, FIA.

Note : Point O indicates the fluorescence when the center of action of PSII is completely open, that is, when all electron acceptors are in
maximum oxidation, be called initial fluorescence. Point J indicates the fluorescence of the electron acceptor Q4 of PSII when it is in the
transient maximum reduction state for the first time. Point I reflects the heterogeneity of the PQ library, i.e. the size of the fast-reduction
PQ library and the slow-reduction PQ library. Point P indicates the fluorescence of the electron acceptor of PSII when it is in the most

reduced state, and be called maximum fluorescence. The same as below.
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