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Effects of Artemisia gmelinii Shrub Patch to CO,
Exchange in the Grassland of Loess Plateau
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Abstract; Grassland ecosystem is one of the most important terrestrial ecosystems and plays a critical role in
global carbon cycle. However,compared with other ecosystems,studies of carbon tock in grassland ecosys-
tem,especially in the Loess Plateau were relatively less. Shrubs are the dominant plant life form in Loess
Plateau, Northern China. Based on the continuous measurement of soil respiration and net ecosystems CO,
exchange rate within and outside of the Artemisia gmelinii shrub patch in the grassland of Loess Plateau
by using closed chamber method in the growing season of 2012, the temporal variations of soil respiration
and net ecosystems CQO, exchange were studied with the effects of temperature and soil water content. The
results are as follows: (1) The diurnal variation of soil respiration rate both within and outside of the shrub
patch showed an asymmetric single-peak pattern, while that of net ecosystems CO, exchange rate both

showed sigmoid curve under normal circumstances and “twin peaks” type with the water deficit. The peak
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values of soil respiration rate appear in August while net ecosystems CO, exchange rate in September. (2)
The daily averages of soil respiration and net ecosystems CO, exchange rate within the shrub patch are sig-
nificantly higher than that outside. The averages of soil respiration rate within and outside of shrub patch in

2« d7!', respectively,and are close to the observed value in

the growing season are 5. 49 and 2. 93 g * m~
May. (3) The averages of net ecosystems CQO, exchange rate within and outside of shrub patch in the grow-
ing season are —3.86 and —1.19 g+ m * » d ',close to that observed in May and July,respectively. “fer-
tile island” is observed under the shrub,which can contribute to the carbon accumulation in this region. Soil
moisture and soil temperature are the key factors controlling the variation of soil respiration rate, both
within and outside of shrub patch, while net ecosystems CO, exchange rate was mainly controlled by soil
moisture.

Key words: Loess Plateau; Artemisia gmelinii shrub patch; CO, exchange;soil temperature;soil moisture
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Table 1 Species composition and the importance values

e xR MXEE  EEE
Species R}ellar}llve Relative Imp'oftance

neignt coverage value

BN Artemisia gmelinii 0. 34 0.09 0.21
KAHE Stipa bungeana 0.15 0.64 0.39
ViBEE Artemisia capillaris 0.12 0.13 0.13
T BHE WK Potentilla bifurca 0.04 0.01 0,03
MR Leymus secalinus 0.24 0.03 0.13
Wl JR Z& Mt 46 Heteropap pus altaicus 0.11 0.10 0.11

T T B = CHIA X ) /2020

Note: Importance value= (relative height+relative coverage) /2.
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Fig. 1 Biomass components within and outside of shrub patch
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Table 2 Soil properties in different soil layers in the study sites

5 : 5 A A
S()fl%yer Trﬁ‘[}r%em Soiljéjiﬁfﬂicﬁbon Totaljl:ﬁl%iiiogcn i;%lp:lH{E
/(g kg™ 1) /(g kg™ 1)
# M P Within 16.4040. 36" * 1.5740.03" 8.39740.02" *
0710 em #EMS Outside 8.9640. 08 0.7540.02 8.45+0. 01
#E AN Within 9.0240.14" 0.9020.05" * 8.52+0.02
10720 em HEMSE Outside 7.4240.09 0.69-0. 02 8.49-0. 01
. A Within 7.8840.32" 0.7740.05 x 8.3540.03"
20730 em HESL Outside 6.42-0.09 0.6640.04 8.4240.01
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) #EM N Within 6.04+0.12" 0.61240.03" * 8.2970.01" "
1050 em S Outside 4.1470. 04 0.4720.06 8.44+0.04

Heox Mloxox 3 FRE — 2 ZHE N IRFE 0,05 F1 0. 01 KF R EFWE.

Note: ¥ and * * show significant difference between different treatments in the same soil layer at 0. 05 and 0. 01 level, respectively.
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Fig. 2 Diurnal variations in net ecosystem CQO, exchange (NEE) and soil respiration (SR)

rate within(W) and outside(O) of shrub patch in growing season
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Fig.3 Seasonal variations in net ecosystem CO, exchange (NEE) rate,soil respiration (SR) rate,soil temperature
at 5 cm (T5) and soil moisture (VWS) at 0~10 cm within (W) and outside (O) of shrub patch
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Table 3 Correlation coefficients between CO, exchange rate and soil temperature and soil moisture (n=230)
WM Within shrub HE AL Outside shrub
KT
Environmental SR CO, k% i [ S s WS RGE CO, % U
factor Net ecosystem CO» R SNT I Net ecosystem CO, IR R

exchange rate

Soil respiration rate

Soil respiration rate
exchange rate

5 em - HE B

Soil temperature vs 0.050 0.504
at 5 cm
10 em £ 48K
Soil moisture ' —0.667" " 0.581

at 10 cm

—0.181 0.503* %

0.799* %

e x % RIRTE 0. 01 KF ORI F B FHK,

Note; * * shows that correlation is significant at 0. 01 level(2-tailed).
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