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Effects of Nitrogen Deposition on Soil Respiration Based on the Changes in Soil Properties

of Pinus armandii Forest in Yunnan Province
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Abstract: This study investigated the effects of soil physical and chemical properties, microbial characteris-
tics and enzyme activities on soil respiration in wet and dry seasons under the background of nitrogen (N)
deposition,and elucidated the seasonal changes of soil respiration under N deposition and the dynamic re-
sponse between soil respiration and soil properties,so as to provide a scientific basis for the study of carbon

(C) cycle in alpine forest ecosystems in Central Yunnan. The soil physicochemical properties,enzyme activ-
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ity,soil microbial population, and microbial carbon (MBC) were studied under simulated N deposition
(control-CK,0,low-LN,10, medium-MN, 20,and high-HN,25 g + m *
ary) seasons in a Pinus armandii plantations in Yuxi, Yunnan. The results showed that 1) soil TP, TK,
NH, "-N,NO, -N,and AN increased significantly (13.1% —95.5%) under each N deposition treatment
compared with CK in the wet season,and TN, TP, NH, -N,and AN increased significantly (26. 9% —

69.6%) in the dry season. 2) Catalase activity significantly decreased in both wet and dry seasons under

«a ') in wet (July) and dry (Janu-

cach N treatment (14.8% —61. 8%) ,while polyphenol oxidase activity decreased in the wet season under
each N treatment (15. 0% —52. 2%),and sucrase and urease activities significantly decreased in different
seasons under LN, HN,and HN treatment, respectively (7.1% —48.9% and 10.5% —16.7%); HN treat-
ment reduced soil microbial population, MBC, and MBN during the wet and dry seasons (10. 3% —
49.8%).3) N deposition inhibited soil respiration in P.armandii forest,and the inhibition of soil respira-
tion became more pronounced with the increase of applying N concentration; soil respiration was positively
and significantly correlated with soil temperature in the wet-dry season; all N treatments reduced soil tem-

perature sensitivity Q, (2. 93% —36. 86 %). In conclusion, N deposition inhibits soil respiration in P. ar-

mandii forest,and dose not change the seasonal and daily patterns of soil respiration.

Key words: N deposition; Pinus armandii forest; soil respiration; forest soil properties
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Fig. 1 Daily changes in soil temperature and humidity in the

P.armandii forest in the wet and dry seasons
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Table 2 Seasonal variation characteristics of soil chemistry in P. armandii forest in the wet and dry seasons
pog:i CK LN MN HN
TN eSS 0.7140.03 Ab 0.7240.07 Ab 0.75+0.07 Ab 0.95+0.11 Aa
T2 0.46+0.02 Be 0.66+0.08 Bb 0.704+0.03 Ba 0.78+0.07 Ba
TP 27 2.684+0.03 Ab 2.9840.08 Aa 3.0240.07 Aa 3.03+0.05 Aa
T2 0.7740.06 Be 0.88+0.07 Bb 0.9470.03 Ba 1.0240. 05 Ba
TK TS 3.39+0.09 Ad 4.60+0.02 Ac 5.30+0.11 Ab 5.94+0.15 Aa
T2 3.660.05 Ac 3.7140.01 Ac 4.784+0.09 Ab 5.45+0.03 Aa
NH, "-N TS 10. 9040, 14 Ad 15.68=0. 16 Ac 16.45+0.11 Ab 20.3240.18 Aa
T 14.630.08 Bd 17.460. 14 Be 18.2520. 09 Bb 18.560. 04 Ba
NO, -N W2 0.44+0.03 Ad 0.60+0.07 Ac 0.69+0.03 Ab 0.86+0.03 Aa
T 0.4240.02 Ab 0.43+0.05 Ab 0.6340.03 Aa 0.65+0.03 Aa
AN 7 213.50+3.30 Ad 266,004, 04 Aa 251.30+3. 15 Ac 259.00+£2. 78 Ab
T 164. 3042, 47 Bd 241.95+3.32 Ba 194, 95+2. 64 Be 218.89+2.69 Bb
pH 2 4.83+0.19 Aa 4.60+0.16 Aab 4.574+0.12 Aab 4.4940.17 Ab
T 4.58+0.18 Ba 4.4840.15 Ba 4.4340.10 Ba 4.1340.16 Bb
SOC % 28.33+0.57Ac 24, 4740. 73Ad 30.78+1. 23Ab 36.4841.82Aa
T 38.8840. 78Bb 35. 4141, 42Bc 40,5741, 62Bab 42,1442, 11Ba

T« CK 0 B LN R AL B MIN S tp R 35 HN S s AR B . RS R 3% AN [R] 25749 (] 28 53 3 (P <C0. 05) /NG - R R Afl 7] 22

15K [A) b B ] 22 57 35 (P <<0. 05) . FIAl.
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Fig. 2 Characteristics of enzyme activity changes in P.armandii forest in the wet and dry seasons
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Fig. 3 Microbial number and carbon and nitrogen change

characteristics of P.armandii forest in the wet and dry seasons
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Fig. 4 Characteristics of soil respiration in the wet and

dry seasons of P.armandii forest
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Fig.5 Characteristics of soil respiration in P. armandii forest
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Table 3 Model parameters of soil respiration and soil temperature under different N depositions
7H 1H
yig: ]
a b R? P Q, a b R? P Qi
CK 2.657 0.079 0. 384 0.017 2.203 2.510 0.043 0.119 0.020 1.537
LN 3.426 0.048 0.258 0. 000 1.616 2.018 0. 040 0.101 0.003 1.492
MN 2.361 0. 044 0.433 0.013 1.553 1. 950 0. 035 0.235 0.018 1.419
HN 5.166 0.033 0.506 0. 042 1.391 1.299 0. 022 0.113 0.019 1. 246
F4 AANMETIEFRSIEEENXZERESY
Table 4 Model parameters of the relationship between soil respiration and soil moisture under different N depositions
7H 1H
fib 3
a b ¢ R*? P a b ¢ R*? P
CK —0.254 9.075 —74.113 0. 365 0.013 —0. 254 9.075 —74.113 0. 442 0. 000
LN 0.197  —6.941 66.531 0.115 0.019 0.197  —6.941 66. 531 0.599 0. 000
MN 0.285  —9.817 89. 751 0.133 0.013 0.285  —9.817 89.751 0. 625 0. 000
HN 0.414 —15.048 141. 677 0.292 0.023 0.414 —15.048 141.577 0. 406 0. 000
x5 TEFRSTEAEERNEXXR
Table 5 Correlation between soil respiration and soil chemistry

EiZta Ay TN TP TK NH, "-N NO, -N AN pH SOC
TP TS 0.568 1

T 0.963" 1
TK TS 0.693" 0.892"

T 0.770° " 0.837" 1
NH, "N S 0.720" 0.858" 0.976" 1

T 0.931 0.867" 0.759° " 1
NO, -N TS 0. 820 0.854"" 0.966" " 0.970"" 1

T2 0.802" 0.865" 0.946 " " 0.764" " 1
AN plrgs 0.391 0.917" 0.775" 0.802"° " 0.721" 1

T 0.668" 0. 530 0.180 0.687" 0.122 1
pH 17 —0. 045 —0.425 —0.613" —0.645" —0. 484 —0.519 1

T —0.453 —0.411 —0.708" " —0.576" —0.487 —0.305 1
SOC ks 0. 849 0.378 0.677" 0.653" 0.759"" 0.113 —0.204 1

T 0. 489 0.636" 0.784"" 0.321 0.833" —0.275 —0.234 1
1 R TS —0.487 —0.934"" —0.931"" —0.933"" —0.863" " —0.937"" 0.679" —0.371

T —0.881"" —0.882° " —0.911°" —0.875"" —0.805" " —0.546 0.787° " —0.530
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Table 6 Relationship between soil respiration and soil enzymes and microorganisms
D = oK il HEWE HEAEARE ZBALRE  BUEY R MBC MBN
T b= 0.611" 1
T —0.392 1
SURCR AN b= —0. 406 —0.183 1
T —0. 286 0.966" " 1
Z By S ALl T 0.363 0. 608" 0.610" 1
Tz 0.115 0.704" 0.605" 1
T P R b= 0.914" 0.571 —0.257 0.462 1
T 0.835" —0.186 0.010 0.075 1
MBC TS 0.909" " 0.810" " —0.307 0.535 0.941"" 1
T 0. 829" —0.475 —0.268 —0. 240 0.943" " 1
MBN b= 0.930" 0.519 —0. 369 0.342 0.990" " 0.920" 1
T3 0.837" —0.653" —0.477 —0.328 0.863" " 0.973"" 1
o e % b= —0.072 0.074 0.932"" 0.826" " 0.099 0. 050 —0.023
T 0. 400 0.253 0. 489 0.003 0.746" " 0.655" 0.470
T TR B FEM I (P<C0.05), * * FrRtk b FHSE(P<<0.0D),
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