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Chlorophyll fluorescence response and nutrient distribution of Elaeocarpus

glabripetalus seedlings with simulated acid rain
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(School of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: To find the effects of chlorophyll parameters and biomass of Elaeocarpus glabripetalus seedlings and
the absorption of soil elements for different levels of acidity, a simulated acid rain spray test with three acidity
levels[pH 2.5 (severe acid rain), pH 4.0 (moderate acid), and pH 5.6 (mild acid rain) ], as well as a control
group (ck) was used. Results showed that the chlorophyll parameters of E. glabripetalus seedlings increased
with a decrease in the pH of acid rain. The relative chlorophyll content (SPAD) in each treatment group was
higher than the control group. The maximum chemical quantum yield (F/F,) increased with a decrease in pH
of acid rain, and there was a significant difference between the treatment groups and ck (P<C0.05). The leaf
nitrogen (N) mass fraction of each treatment group was not significantly different from ck (P>0.05). The
phosphorus (P) mass fraction for the heavy and mild acid rain group was significantly lower than ck (P>
0.05). Seedlings in the upper part of the mass fraction and transfer coefficients of heavy and moderate acid
groups were higher than ck. The zinc (Zn) transfer coefficients and enrichment coefficients of each treatment
group were significantly higher than ck (P<C0.05). Based on the comprehensive analysis, acid rain increased
the chlorophyll content of seedlings, and improved the photosynthetic capacity of seedlings. Acid rain also pro-
moted the redistribution of seedlings biomass, making the root system more robust, thus promoting the absorp-
tion of mineral elements in the roots and enhancing the plant’s resistance to environmental stress. In addition,
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acid rain increased the Zn transfer coefficient of roots thereby increasing the tolerance of seedlings to heavy
metal Zn. Overall, this study provided a scientific basis for nutrient distribution characteristics and physiologi-
cal response mechanism of Elacocarpus glabripetalus seedlings with acid rain stress. [Ch, 3 fig. 2 tab. 35 ref. ]
Key words: plant physiology; acid rain stress; biomass; chlorophyll parameters; Elaeocarpus glabripetalus;

mineral element
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Figure 1 Changes of chlorophyll fluorescence parameters of Eleocarpus glabripetalus seedlings with different acid rain treatments
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Figure 3 Changes of N, P, K and Mg in the organs of E. glabripetalus seedlings with different acid rain treatments
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Table 1 Heavy metal Cu and Zn concentrations in different tissues of Eleocarpus glabripetalus seedlings with different acid rain treatments

- w 5/ (mg-kg™) w / (mg-kg™)
bR W& S AR
Tys 13.50 £ 0.55 a 5.93 £ 0.03 ¢ 177.16 + 6.28 a 13.50 + 0.77 b
Tso 15.66 = 1.80 a 13.71 £ 1.01 b 99.55 + 7.33 ab 6.12 £ 0.76 b
Tse 11.14 + 1.39 ab 27.15 £ 338 a 138.87 + 6.85 ab 72.07 £ 6.71 a
ck 1141 £ 091 b 14.83 +2.04 b 2349 +221b 68.35 £ 7.46 a

UL - 2P B TR e . [ B AS ) 22 57 1.3 (P<0.05)
®2 ARBMEBETABERISE TR FOEBRYNENERRY

Table 2 Translocation factor and bioconcentration factor of Cu and Zn with different acid rain treatments

o BB R EMEERE
# it # it
Tss 2271 £0.112 a 10.837 £ 0.483 a 0.014 = 0.001 ab 0.712 £ 0.025 a
Tso 1.169 = 0.203 b 16.790 £ 0.240 a 0.019 £ 0.002 a 0.420 + 0.035 a
Tse 0.423 £ 0.072 ¢ 2.033 £ 0.081 b 0.011 = 0.002 b 0.546 + 0.026 a
ck 0.792 = 0.081 be 0.409 = 0.011 b 0.020 £ 0.002 a 0.093 + 0.003 b
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