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Soil Organic Carbon Mineralization of Black Locust Forest in the Deep Soil

Layer of the Hilly Region of the Loess Plateau China

MA Xin=xin' XU Ming=iang' > YANG Kai'

(1. College of Resources and Environment Northwest Agriculture and Forestry University Yangling 712100 China; 2. State Key
Laboratory of Soil Erosion and Dry-and Farming on the Loess Plateau Institute of Soil and Water Conservation Northwest Agriculture
and Forestry University Yangling 712100 China)

Abstract: The deep soil layer ( below 100 ¢m) stores considerable soil organic carbon ( SOC) . We can reveal its stability and provide
the basis for certification of the deep soil carbon sinks by studying the SOC mineralization in the deep soil layer. With the shallow soil
layer (0-100 cm) as control the SOC mineralization under the condition ( temperature 15°C  the soil water content 8% ) of Black
Locust forest in the deep soil layer ( 100400 cm) of the hilly region of the Loess Plateau was studied. The results showed that: (@D
There was a downward trend in the total SOC mineralization with the increase of soil depth. The total SOC mineralization in the sub—
deep soil ( 100200 cm) and deep soil ( 200-400 cm) were equivalent to approximately 88. 1% and 67. 8% of that in the shallow layer
(0-100 cm) . @Throughout the carbon mineralization process the same as the shallow soil the sub-deep and deep soil can be divided
into 3 stages. In the rapid decomposition phase the ratio of the mineralization or organic carbon to the total mineralization in the sub—
deep and deep layer (0-10 d) was approximately 50% of that in the shallow layer (0-17 d) . In the slow decomposition phase the
ratio of organic carbon mineralization to total mineralization in the sub-deep deep layer ( 1145 d) was 150% of that in the shallow
layer (1845 d) . There was no significant difference in this ratio among these three layers (46-62 d) in the relatively stable stage. 3
There was no significant difference ( P >0.05) in the mineralization rate of SOC among the shallow sub-deep deep layers. The
stability of SOC in the deep soil layer ( 100-400 ¢m) was similar to that in the shallow soil layer and the SOC in the deep soil layer was
also involved in the global carbon cycle. The change of SOC in the deep soil layer should be taken into account when estimating the
effects of soil carbon sequestration in the Hilly Region of the Loess Plateau China.
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1
Table 1 ~ Characteristics of studied sites
/m /(°)
Artemisia sacrorum
1 1224 30 Artemisia giraldii
Stipa bungeana
Artemisia capillaris
2 1221 27 Lespedeza bicolor
Stipa bungeana
Lespedeza bicolor
3 1224 30 Artemisia giraldii
Artemisia scoparia
2 N N R
Table 2 Characteristics of each soil layer in studied sites
/em /C 1% /g /gekg™!
0~20 24.60 +0. 36a 20.27 +0. 55a 4.30 +0. 06ab 5.96 0. 34a
20 ~40 23.90 0. 36ab 18.21 0. 74b 7.76 +7.22a 3.20 =0. 60b
40 ~60 23.53 +0.46b 12.64 +1.52¢ 0.44 +0. 14b 2.96 +0. 70bc
60 ~ 80 22.87 +0. 55be 6.55 +0.36¢g 7.64 +7.38a 2.57 0. 50bed
80 ~ 100 22.30 +0. 44cd 7.02 +0. 68fg 4.16 +3. 86ab 2.35 +0.33cd
100 ~ 120 22.37 £0.55¢cd 7.01 £0. 34fg 0.08 +0. 005b 2.21 +0. 06d
120 ~ 140 21.63 +0. 35de 7.65 +0. 45efg 0.30 +0.20b 2.17 0. 18d
140 ~ 160 21.00 +0. 79ef 7.29 +0. 38fg 0.30 +0. 10b 2.20 +0.48d
160 ~ 180 20.90 1. 15ef 8.33 +1.33ef 0.19 +0. 16b 2.37 0. 70cd
180 ~200 20. 03 £0. 64fg 8.01 +1. 38ef 0.03 £0.02b 1.92 +0.33d
200 ~240 19. 60 +0. 80g 8.04 £0. 70ef 0.04 +£0.01b 2.04 +£0.33d
240-280 18.37 0. 3h 8.69 +0. 64de 0.14 +0. 10b 2.04 +£0.28d
280 ~320 17. 80 0. 70h 9.13 +0.32de 0. 14 0. 08b 2.28 +0.08d
320 ~360 18.07 £0. 75h 9.78 +0. 15d 0.04 +0.02b 2.37 +0.22cd
360 ~400 17.40 0. 70h 9.86 +0. 19d 0.17 +0. 13b 2.42 +0. 15¢d
1) 10 cm x 10 em x20 cm : (P<0.05
20 mL 0. 05 mol+L "' NaOH N CurveExpert 1. 3
50 mL
Co,

2.3.5.7.10. 13, 17. 21. 2.1
NaOH

25.29.34.39.45.62d

NaOH
mol*L ' BaCl, 1 mL
mol+L.~"HCI
2
28
2%
1.4
SPSS 13.0

( ANOVA)

1 ( 1. ( 100 ~200 cm)
0.05 (0.590 0. 083) gekg ™'

CO, (0 ~ 100 cm) (0.670 + 0.097) g-kg™
88. 1% (P>0.05); (200 ~ 400)
cm (0.454 =
0.011) gekg ™ 67. 8% (P
<0.05) .
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Fig. 1 Total SOC mineralization in each soil layer
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Fig. 2 Dynamics of cumulative SOC mineralization and SOC mineralization rate in each soil layer
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Fig. 3 Percentage of SOC mineralization in each soil layer in total SOC mineralization at each stage
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Table 3 SOC mineralization potential ( C) and mineralization rate constant ( k)
/cm Cp/g'kg’l E/d!
0~20 0.88 +0.27ab 0.04 +0.02ab 0.9956
20 ~40 0.80 £0.22ab 0.81 £0.06 0.03 £0.06abc 0.033 £0.005a 0.9976
40 ~60 0.66 £0.53ab 0.04 £0.01a 0.996 8
80 ~ 100 0.91 £0. 66ab 0.02 +0.0lcd 0.9950
120 ~ 140 0.97 £0.47ab 1,06 +0.42 0.01 £0.006d 0.015 <0.005h 0.996 2
160 ~ 180 1.15 +0.40ab B 0.02 +0.006cd T 0.995 4
200 ~240 1.39 £0.84a 0.01 £0.008d 0.9958
280 ~320 0.67 +0.017ab 0.91 +0.29 0.02 +0.006cd 0.017 +0. 006b 0.989 5
360 ~ 400 0.63 +0.16b 0.02 +0. 006abed 0.990 8
1) (P <0.05)
2.3
4 AY
40 o
2 b b
- abc . L
%- 24 be abc be
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Fig. 4 Ratio of CO,-C released by SOC mineralization to the total SOC in each soil layer
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Table 4  Correlations of total SOC mineralization CO,-C/SOC

k with characteristics of each soil layer

-0.588™ 0.614™ 0. 564" 0.617*
0. 069 -0.360 0. 188 -0.059
k -0.446" 0.632™ 0. 308 0.281

1) * % (P<0.01); * (P <0.05)
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