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Physiological responses of two common mosses to
simulated nitrogen deposition in Jiuzhaigou
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Abstract ; In order to explore the effect of nitrogen deposition on physiological response of mosses in Jiuzhaigou, Sichuan
Province, the local dominant mosses Actinothuidium hookeri and Hylocomium splendens were taken as the research
objects, and NH,NO, was used as the nitrogen source. Nitrogen deposition treatments were applied with control (0 kg

N -hm®-a'), low (20 kg N - hm™ + a”') and high (50 kg N - hm” - a™). The experiment lasted six months. The
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results were as follows: (1) The contents of reactive oxygen species, malondialdehyde, chlorophyll, proline and soluble

protein were significantly increased by application of NH,NO, solution. At the same time, the activities of its catalase,

peroxidase, superoxide dismutase and ascorbate peroxidase were significantly increased when Actinothuidium hookeri was

subjected to nitrogen deposition. (2) During the vigorous and late periods, the activities of its catalase, peroxidase and

ascorbate peroxidase were significantly decreased when Hylocomium splendens was subjected to similar nitrogen

deposition. (3) During the experiment, subordinate function value of Actinothuidium hookeri significantly increased with

increase of NH,NO, solution concentration. Response pattern of subordinate function value was different when

Hylocomium splendens was subjected to different concentrations of NH,NO, solution in the vigorous and late growth

periods. In conclusion, physiological responses are different between two mosses subjected to nitrogen deposition. High

concentration of nitrogen deposition can promote the growth of Actinothuidium hookeri. Hylocomium splendens can grow

normally under the natural nitrogen deposition conditions and can withstand a certain degree of nitrogen deposition, but

when the nitrogen deposition is too high, it will cause damage to it, the metabolism decreases and its growth is

inhibited. Long-term nitrogen deposition may lead to future change of moss community composition in Jiuzhaigou,

Sichuan Province.

Key words: nitrogen deposition, Actinothuidium hookeri, Hylocomium splendens , physiological trait, NH,NO,
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Fig. 6 Morphological comparison of Actinothuidium hookeri (A) and Hylocomium splendens (B)

under different nitrogen application treatments
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Table 1  Comprehensive effects of different nitrogen concentrations on two mosses

)8 PRBUHE Subordinate function value
F&45 Index

AN, AN, AN, B-N, B-N, B-N, A,-N, A,-N, A,-N, B,-N, B,-N, B,-N,

ALY B AL P SOD activity 0.58 0.52 0.42 0.30 0.53 0.75 0.25 0.65 0.18 0.10 0.65 0.49
i EAL YIS PE POD activity 0.02 0.86 0.96 0.92 0.67 0.09 0.04 0.74 0.93 0.07 0.04 0.95
T A AL ARG PE CAT activity 0.20 0.81 0.35 0.06 0.46 0.77 0.05 0.80 0.87 094 0.06 0.06
YU MR 3 A AL P BETE 1 APX activity 0.56 0.20 091 0.63 0.22 0.69 0.02 0.25 0.94 095 0.65 0.05
T %R & & Soluble protein content 0.11 0.56 0.14 0.42 0.41 056 0.01 0.42 0.95 0.04 0.66 0.88
fifi % B & & Proline content 0.05 0.85 0.75 0.18 0.11 0.74 0.08 0.69 0.77 0.13 0.72 0.74
23 % 4 Chlorophyll content 0.09 0.90 0.66 0.19 0.85 0.70 0.06 0.44 0.79 0.49 0.80 0.38
T % MDA content 0.85 0.07 0.20 091 0.86 008 0.74 0.09 0.92 083 0.16 0.16
4B B F A2 77 % 0,7« production rate 0.80 0.74 0.59 0.34 0.55 0.52 091 0.21 0.41 0.79 0.82 0.21
A LA A & H,0, content 0.54 0.12 0.87 0.81 046 0.31 090 021 0.41 0.79 0.14 0.60
ZiG s pR AU

381 564 585 476 5.11 522 3.07 449 7.8 5.12 4.71 4.53

Total of subordinate function values

W ABLA, B B R A K I B R 22 8 2L KO BRI B R A KOR I 22 8% AR KORIASE&E . N, N, (N, 4339l 26 7R X IR b 3
20.50 kg N + hm™ - a”' ZbFH |

Note: A, B, A, and B, indicate the mosses in the vigorous growth period of Actinothuidium hookeri, in the vigorous growth period of

Hylocomium splendens, in the late growth period of Actinothuidium hookeri, and in the late growth period of Hylocomium splendens,
respectively. N, N, and N, indicate the control treatment, 20 kg N - hm® - a™ and 50 kg N - hm™ - a” treatments, respectively.
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