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Concentration Effects of Exogenous Nitric Oxide on Photosynthesis and Activity of Antioxidant Enzymes in Pinus koraiensis Seedlings
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Abstract
zymes in Pinus koraiensis seedlings. [ Method | 3-year-old P. koraiensis seedlings were treated with sodium nitroprusside (SNP), a NO donor,
at 5 different concentrations (0, 0.01, 0.10, 0.50 and 1.00 mmol/L). The contents of photosynthetic pigment, malondialdehyde ( MDA)

and hydrogen peroxide (H,0,), and the activity of antioxidant enzymes in the needles of P. koraiensis were determined. [ Result] Net photo-
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[ Objective ] To discuss the concentration effects of exogenous nitric(NO) oxide on photosynthesis and activity of antioxidant en-

synthetic rate (Pn), transpiration rate ( 7r) and respiration rate ( Rd) increased with the increase of SNP concentration, and reached a maxi-
mum when SNP concentration was 0. 10 or 0. 50 mmol/L. Spraying 0. 01 mmol/L SNP would significantly increase stomatal conductance ( Gs) ,
intercellular CO, concentration (Ci) and photosynthetic pigment content, the activity of catalase (CAT) and peroxidase (POD). On the con-
trary, the activity of superoxide dismutase (SOD), H,0, and MDA content would decrease after the spraying of SNP. [ Conclusion]| Appropri-
ate concentration of nitric oxide (NO) can significantly increase photosynthetic parameters, photosynthetic pigment content, CAT, APX and
POD activity. Spraying SNP can decrease SOD activity, H,0, and MDA content. Exogenous NO can relieve the membrane lipid peroxidation of
P. koraiensis seedlings to reduce the damage to the seedlings.
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Table 1 Effects of different concentrations of SNP on the Pn,Gs,Ci,Tr and Rd of P. koraiensis seedlings

Ci Tr Rd

mmol/ (m® +s) mmol/ (m®+s) pmol/ (m” +s)

*x1

Qb3 Pn Gs
Treatment pmol/ (m’+s) mmol/ (m” +s)
CK 2.067 £0.18 ¢ 0.008 0 +£0.000 3 ¢
T, 4.041 £0.27 b 0.012 1 £0.000 7 a
T, 8.123 £0.38 a 0.009 5+0.000 4 b
T, 4.538 +0.17 b 0.009 2 +0.000 5 b
T, 2.488 £0.12 ¢ 0.007 9 £0.000 2 ¢

124.187 +7.20 d
323.133 +5.04 a
250.223 +2.46 b
246.733 +7.71 b
141.340 +5.49 ¢

0.435 +0.006 d
0.668 £0.013 b
0.726 £0.018 a
0.550 +£0.011 ¢
0.438 £0.003 d

0.238 +0.022 b
0.223 +0.015 b
0.271 +£0.008 b
0.476 £0.035 a
0.468 £0.026 a

TE : RISV EUE 5 AN R BRSO [RI AR B E]7E 0. 05 7KF-28 5 B35

Note ; Different lowercase letters in the same column mean significant differences at 0. 05 level.
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Table 2 Effects of different concentrations of SNP on photosynthetic pigment content in the needles of P. koraiensis seedlings

3 Ik o Ration o ot go ikt SRR
Treatment oropAvi a oropy ation of chlorophyll a Carotenoid content // mg/ Total chlorophyll

content // mg/g content // mg/g to chlorophyll b J content // mg/ g
CK 1.127 £0.096 b 0.423 +£0.032 b 2.66 0.185+0.017 b 1.549 £0.018 b
T, 2.215+0.703 a 0.691 £0.120 a 3.21 0.418 £0.142 a 2.906 +0.813 a
T, 1.116 £0.071 b 0.418 £0.024 b 2.67 0.201 £0.015 b 1.564 £0.095 b
T, 0.954 £0.162 b 0.355+0.047 b 2.68 0.146 +0.023 b 1.309 +£0.209 b
T, 0.899 +0.027 b 0.334 +0.009 b 2.69 0. 145 +0.006 b 1.233 +0.019 b

LE : R SBOE A AN R R AN R AR BRE]LE 0. 05 7K 28 57

Note ; Different lowercase letters in the same column mean significant differences at 0.05 level.
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Table 3 Effects of different concentrations of SNP on the activity of antioxidant enzymes in the needles of P. koraiensis seedlings

B CAT %% APX 7 POD it SOD i
Treatment CAT activity // U/ (g-min) APX activity // U/ (g+min) POD activity // U/ ( g+ min) SOD activity // U/ (g*min)
CK 1.039 +0.037 ¢ 1.807 £0.026 ab 46.525 +£0.639 ¢ 77.684 £2.423 a

T, 3.787 +0.264 a 1.450 £0.078 b 107.441 £3.423 a 76.026 £3.562 b

T, 2.523 +0.094 b 2.352+0.023 a 29.782 +0.737 d 76.855 £3.285 ab

T, 0.985 +0.081 ¢ 2.215+0.021 a 62.324 £1.705 b 75.332£2.673 b

T 0.804 £0.029 ¢ 0.784 +0.008 ¢ 20.624 +1.054 e 75.731 £1.433 b
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Note ; Different lowercase letters in the same column mean significant differences at 0.05 level.
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Fig.1 Effects of different concentrations of SNP on H,0, and MDA content in the needles of P. koraiensis
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