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Changes of Chlorophyll Fluorescence Parameters of Chinese Fir Seedlings under Different Aluminum Concentrations
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Abstract
five aluminum stress concentrations were set at the same time to explore the changes of chlorophyll fluorescence parameters under different alu-

In this experiment, Chinese fir seedlings were used as the material, nutrient solution hydroponics test method was adopted, and

minum stress concentrations.The results showed that the chlorophyll fluorescence parameters of Chinese fir leaves changed with the increase of
aluminum stress concentration.In general, the F,, F, and F, of Chinese fir leaves decreased first and then increased with the increase of alu-
minum stress concentration ;the values of F /F  and QY showed a trend of increasing-decreasing-increasing-decreasing.The value of F /F de-
creased first and then increased and then decreased with the increase of concentration.F , F,, F , F /F , F /F and QY all reached their
lowest values at 1.0 mmol/L.NPQ values were significantly higher than CK, and the trend of change with the increase of aluminum concentra-
tion was consistent with ¥ /F_ and QY, and reached the highest value at 1.5 mmol/L.All the Qp were significantly higher than CK, and with
the increase of aluminum concentration, the Qp values first increased and then decreased, reaching the maximum value at the aluminum con-

centration of 1.0 mmol/L.
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Table 1 Multiple comparison of F,, F,, and F of Chinese fir seedlings

under different aluminum concentrations

e Concentration

0(CK) 47.32+1.36 a  256.39+4.24 a  209.07+3.95 a

0.5 44.61+0.86 ab  244.44+5.23 ab 199.83+4.70 ab
1.0 41.59+0.75 ¢ 215.55+5.60 ¢ 173.96+5.28 ¢

1.5 43.32+1.13 be  237.23+5.14 b 193.91£4.70 b

2.0 44.73+1.09 ab  240.10+6.51 b 195.37+6.00 ab

0 FAE FREFRR 0.05 KV FEFBE
Note; Different small letters within the same column meant significant

difference (P<0.05)
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Table 2 Multiple comparison of F,/F, , F /F, and QY of Chinese fir

seedlings at different aluminum concentrations

#eJ Conc-

entration F/F, F/F, QY
mmol/L

0(CK) 0.814 8+0.005 2 a 4.520 2+0.123 6 ab 0.815 3+0.005 4 a
0.5 0.816 1+0.003 3 a 4.498 0+0.095 7 ab 0.816 1+0.003 3 a
1.0 0.803 7+£0.005 0 a 4.201 7+0.1202 b 0.804 7+0.004 9 a
1.5 0.815 8+0.005 1 a 4.553 1+0.128 0 a  0.815 8+0.005 1 a
2.0 0.810 7+£0.005 6 a 4.413 3+0.126 0 ab 0.811 4+0.005 7 a

TE : FFAR R FEERORTE 0.05 KT 257 3
Note : Different small letters within the same column meant significant
difference (P<0.05)
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Table 3 Multiple comparison of NPQ and Qp of Chinese fir seedlings

under different aluminum concentrations

#eJ¥ Concentration

mmol/L NPQ Qp

0(CK) 1.114 4+£0.0359 b 0.590 0+0.013 4 ¢
0.5 1.408 9+0.044 1 a 0.633 6+0.0120 b
1.0 1.358 3+0.074 4 a 0.675 0+0.011 5 a
1.5 1.510 6£0.079 9 a 0.644 2+0.011 4 ab
2.0 1.441 9+0.080 1 a 0.632 5+£0.011 4 b

RSN FRER R FE 0.05 /K 2257 3
Note: Different small letters within the same column meant significant

difference (P<0.05)
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