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Effect of alternating wetting and drying and simulated nitrogen deposition on soil CO, emission in alpine wet—
lands of Bayinbulak

BAO Zhen-zong', HOU Yan-yan', ZHU Xin-ping'*", ZHAO Cheng-yi’, HU Bao—an®*, JIA Hong-tao'?, XU Xiao—long'

(1.College of Grassland and Environment Sciences, Xinjiang Agricultural University, Urumqi 830052, China; 2.Xinjiang Key Laboratory of
Soil and Plant Ecological Processes, Urumqi 830052, China; 3.Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences,

Urumgi 830011, China; 4.Xinjiang Communications Construction Administrative Bureau, Urumqi 830049, China )

Abstract ; Effects of water changes and nitrogen deposition on the carbon cycle in alpine wetlands are the focus in the global change ecology.
The primary objective of this study was to investigate the dynamics of soil CO, emission in alpine wetland under the conditions of alternating
dry—wet (soil water changing) and simulated nitrogen deposition (nitrogen addition ). Water changing treatments were 100%, 70%, 50%,
40% and 25% of water filling soil porosity(WFPS ), and nitrogen addition treatments were 0 kg+hm2+a'(N0), 10 kg-hm2-a'(N10) and
100 kg+hm2+a'(N100 ). Changes of soil CO, emissions under these treatments were measured in alpine wetland soils of Bayinbuluk using
the indoor control experiments. Results showed that: The soil CO, emission rates and cumulative emission increased with the increase of

WFPS and nitrogen addition. In the soil process from wet to dry, soil CO, emission rate decreased with the reduction of soil moisture content.
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The cumulative CO, emission in the first process from wet to dry was significantly higher than the rest soil water changing process. The con—

tents of soil total nitrogen (TN ), NO;—-N, NH;-N and soil organic carbon(SOC ) increased with the increase of soil moisture content and ni—

trogen addition, while soil organic nitrogen (SON ) reduced in the similar treatment changes of soil water treatments and nitrogen addition

treatments. Significantly positive correlations between soil moisture content and the soil CO, emission rates and between nitrogen addition

and the soil CO, emission rates were found in this study. The soil CO, emission rate was significantly negative correlated with SON and SOC,

while it was significantly positive correlated with TN, NO;—N and NH;—N. These results provide a scientific basis for the further understand—

ing of the changes of soil CO, emission under the conditions of nitrogen deposition and extreme climate change in arid alpine wetlands.

Keywords: soil CO, emission rates; soil water changing; nitrogen addition; alpine wetland
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Figure 1 Effects of NO treatment alternating wetting and drying on CO, emission rate of wetland soil
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Figure 2 Effects of N10 treatment alternating wetting and drying on CO, emission rate of wetland soil
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Figure 3 Effects of N100 treatment alternating wetting and drying on CO, emission rate of wetland soil
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Figure 4 CO, accumulation between different treatments

R 1 KEBEIERS CO, RMHMEXR
Table 1 Water and nitrogen coupling under the relationship

between cumulative amount of CO,

A IR CO, ERHRCE P
N 929.39%* <0.01
W 61.44%* <0.01

NxW 19.85%* <0.01

TE % FORTE 0.01 K B 22 5% 8.3, W 308 3K 4346 2 N
FRME R K
Note: ** indicates that the difference in P at 0.01 level is very signifi—

cant, W is the soil moisture gradient,and N is the nitrogen level.
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Table 2 Characteristics of environmental factors between different treatments
pyom NO;-N/mg-kg NH:-N/mg-kg SON/g-kg™ TN/g kg™ SOC/g kg™
N10 N100 NO N10 N100 NO N10 N100 NO N10 N100 NO N10 N100
25%WFPS 51.94Cc 67.07Cc  76.12Ac  3.73Aa 4.22Aa  5.13Aa  047Aa  049Aa 049Aa 0.53Cb  0.56E 0.57E  154.94Aa 157.47Aa 159.92Aa
(2.76) (12.62) (7.83) (1.23) (024) (0.75) (0) (0.01)  (0.01) (0) (0) (0) (4.16) (6.11)  (8.04)
40%WFPS 51.37Cc 71.95Cc 104.45Ac 3.23Aa  4.47Aa  545Aa  049Aa 048Aa 047Aa 0.54Cab  0.56D 0.58D  151.14Aa 153.51Aa 160.18Aa
(1.63) (1.09) (1043) (0) (0.50)  (0.74) (0) (0) (0.01) (0) (0) (0) (4.86) (0.11)  (5.60)
50%WFPS 72.53B 107.86B 108.95B 3.73Aa 4.71Aa  5.95Aa 047Bb  045B  046Bb 0.50Ca  0.56C 0.58C  152.48Aa 156.10Aa 159.76Aa
(5.14) (9.62) (573) (246) (024) (0) (0.01)  (0.01) (0) (0) (0) (0) (0) (0.04) (0)
T70%WFPS 146.97Aa 147.18Aa 180.89Ah 3.48Aa 4.47Aa  6.31Aa  040Cc  041Cc  0.39Bb  0.55B 0.57B 0.58B  151.33Aa 158.37Aa 160.48Aa
(3.02) (18.28) (7.96) (0) (148)  (1.34) (0) (0.02)  (0.01) (0) (0) (0) (0) (0.37)  (0.73)
100%WFPS 147.28Aa 152.16Aa 189.00Aa 3.73Aa  4.21Aa  6.54Aa  040BCb 0.41Cc  0.39Bc  0.55A 0.57A 0.58A  151.96Aa 155.12Aa 162.16Aa
(550)  (0.77) (19.62) (1.48) (0) (1.10) (0) (0) (0.02) (0) (0) (0) (472)  (225) (478)

T [R5 o RS RN [ 3R A PR ] 22 554 8. 35 (P<0.01) , /NE F-BEAN ] 32 Ab B0 ] 25 57 5835 (P<0.05)

Note : Different capital letter indicates highly significant differences among treatments ( P<0.01). Different lowercase letter indicates significant differ—

ences among treatments( P<0.05).

=3 KOHET CO, HEf 5 £ EINE E FHHE X4
Table 3 Correlations between CO, emission and soil

environmental factors

T
25% 0.85 0.85 0.97 0.82 0.92
40% 0.98 0.92 0.98 -0.77 0.86
50% 0.87 0.92 0.83 -0.79 0.86
70% 0.87 0.72 0.77 0.19 0.98
100% 0.88 0.71 0.66 -0.15 0.76

M R ECH Pearson H12E R EL.

Note : The correlation coefficient is Pearson correlation coefficient.

Fz 4 EARMT CO, HEAl 5 TIEME R FHIHE XM
Table 4 Correlations between CO, emission and soil environmental

factors under N treatments

e e el e
NO 0.99%* 0.90* 0.13 -0.82 -0.66
N10 0.99%* 0.89* 0.63 -0.90* -0.14
N100 0.98%* 0.90* 0.97%* -0.89%* 0.77

T * FoR BEAK(P<0.05) ,** FoRlk B FHH XK (P<0.01), 46
FHCH Pearson FHICFREL.

Note: * indicates a significant correlation(P<0.05 ), ** indicates a sig—
nificant correlation (P<0.01), and the correlation coefficient is Pearson

correlation coefficient.
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