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Soil Respiration and Assessment of the Carbon Budget in the Process of Returning Farmland to Forest and

Grassland Under Different Land Use Patterns
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Abstract:; Soil respiration rate and its impact in nine land use patterns were determined within the vegetation growing season(June to Octo—
ber, 2010) in the water—wind erosion crisscross region on the Loess Plateau. We analyzed the response relationship and difference between

soil respirations and soil temperature, soil moisture, leaf area index and other factors under the varoius land use patterns, and estimated the

soil carbon balance in seven land use patterns. The results showed that the soil respiration rate followed a trend of multiple peaks under differ—
ent land use patterns during the vegetation growing season. Seasonal ranges in soil respiration and bare land, farmland, terrace farmland,

Medicago sativa land, abandoned farm land, Stipa bungeana land, wasted land, Salix babylonica land, and Artemisia desterorum land, were

0.18~1.05, 0.30~2.08, 0.50~1.71, 0.53~2.78, 0.26~1.08, 0.39~1.93, 0.30~2.27, 0.43~1.43, and 0.39~1.26 pmol-m™>-s, respectively. There

were significantly (P<0.05) or highly significant(P<0.01) correlations between soil respiration rate and the temperature of the air or soil at

5, 10, 15 cm soil depths, but there were no significant correlation with soil moisture at 6 cm depth in nine land use patterns. Soil temperatures

at different soil depths corresponding to the Qy values followed the order: 15 cm>10 c¢m >5 cm. Soil respiration rate and the vegetation leaf
area index were significantly and linearly correlated (r=0.679, P<0.01). Bare net ecosystem showed significantly carbon “source”; and

farmland, terraced farmland were the weak performance of the carbon “sink”; but Medicago sativa land, abandoned land, Stipa bungeana

land, wasted land had a significant carbon “sinks”.

Keywords: The Loess Plateau; water—wind erosion crisscross region; soil respiration; soil temperature; leaf area index; soil carbon balance
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Table 1 The site conditions of the selected land use patterns

T FIAH R HElg-om” H#0F7K F/mm - min™ SFLBR/% FERY)
Wi 5 137 0.46 0.48 L
A 21 1.35 0.68 0.49 £ 35
o A b 21 1.37 0.43 0.48 =
LEE i 5 1.40 0.45 0.47 L
E25 1 5 1.33 0.55 0.50 P R R BR
NS b ] 24 1.52 0.33 043 KEE B AL BT
FEEH 15 1.58 1.02 0.40 W BURBE AL TR
VM 30 1.67 5.07 0.37 v
VL 30 1.61 221 0.39 Wik
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Table 2 Soil nutrient status at 0~10 cm of different

land use patterns

LA BRI 2R A f"fff_f ﬁfff’
Wi 052 0033 9.59 20.34 438
i 065  0.043 8.86 26.44 1841

KB 087 0048 1074 20.10 2.25

POmERE 068 0038 1054 20.45 541

Wi e 0.69 0.036 1147 19.22 2.68
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FEEE 054 0027 1162 20.34 1.27
b 044 0020 16.08 19.72 0.91
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Figure 1 Seasonal dynamic changes of soil respiration rate under different land use patterns
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Table 3 The seasonal variance of soil respiration rate under different land use patterns (fumol-m=-s)

T3 6 78 8 A 9H 10 A FHE
ML 0.87Ad 0.98Ab 0.85Ae 0.50Bd 0.26Cb 0.69
b3 0.97Bcd 1.71Aab 1.85Aa 1.27Babc 0.49Cab 1.26

o A 0.96Acd 1.38Aab 1.28Abed 1.30Aabc 0.54Bab 1.09

HE 1.27ABabc 2.14Aa 1.92Aa 1.79Aa 0.74Ba 1.57
B3 0.85Bd 1.38Aab 1.35Abc 1.10ABbcd 0.39Cab 1.01
KAFH 1.11Aabed 1.54Aab 1.29Abed 1.21Aabe 0.58Bab 1.15
FEEH 1.02ABbed 1.73Aab 1.63Aab 1.47Aab 0.55Bab 1.28
Wit 1.38Aa 1.21ABb 0.90BCde 0.77Ccd 0.57Cab 0.97
tUy=3:1 1.30Aab 1.10Ab 1.20Acde 0.95Abed 0.54Bb 1.02

R ITNARKE FRFR R — A o AR A B IR E s 2 5 8 2 (P<0.05) , 3 R FR/INE FRER R AR L 4 5 RAE

Il — B L S i e 22 57 1 2 (P<0.05 )

®4 AR HFIAFTX T LREFREUSKARFHELXR

Table 4 Correlation with soil respiration change and hydrothermal factors under different land use patterns

+3F KB 5 cm HijR 10 cm #i7R 15 cm 7R 0~6 cm THEK 4>
i 0.876%* 0.8927% 0.891%* 0.886%* -0.383
et 0.678%* 0.697%* 0.718%* 0.733%* -0.121
76 FH A 0.715%* 0.722%* 0.699%* 0.642% -0.195
B 0.626* 0.729%* 0.698%* 0.656* -0.102
B 0.735% 0.761%* 0.747%% 0.733%% 0.004
S8 0.638* 0.774%% 0.787%* 0.783% 0.161
B8 0.681%+ 0.697%* 0.714%* 0.715%* -0.295
VWi 0.838% 0.871%* 0.860** 0.843%% -0.563
Wik 0.803% 0.723%* 0.856%* 0.882% -0.558

¥ FOR P<0.05,** FoR P<0.01,
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Figure 2 The relationship between soil respiration rate and temperature under different land use patterns
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Figure 3 Relationships between soil respiration changes

and leaf area index
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Table 5 Carbon balance under seven land use patterns at the study site

gE| LS5 et 6 A L E235 e A IS ST
M E A Y kg - hm™ 0 3 400 3000 4 667 2558 2 428 2377
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