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Table 1 Variance analysis of factors affecting spatial distribution of SOC TN and C/N ratio in dump slopes of opencast coal mines under management
SOC (g kg™") TN (gkg™") C/N ratio
frem df F Pr>F F Pr>F F Pr>F
Ss MS Ss MS Ss MS
Vegetation 3 15.56  5.19  79.69 <0.0001 0.15 0.05 82.15 <0.0001 40.49 13.50 12.87 <0.000 I
pattern
Soil depth 5 4864 9.73 149.43 <0.0001 0.21  0.04 71.67 <0.0001 119.75 23.95 22.84  <.0000 1
x
Vegelation 15 8.50 0.57 870 <0.0001 0.05 0.00 5.8 <0.0001 1237 0.8 079  0.691 1
pattern X
Soil depth
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5% Note: Different small letters indicate that differences between data the same
in soil depth are significantly different at the 5% level. The same below
1 SOC (a) \TN (b) C/N (¢
Fig. 1  Effect of revegetation patterns on SOC (a) TN (b) and C/N ratio ( ¢) in the dump slope

2 . . N (a) . (b)
Fig. 2 Comparison between the slope of new dump managed dump managed watershed and undisturbed land in

SOC (a) and TN (b) density
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Fig. 4 Effects of biomass of litters and fine roots on SOC storage

5

Fig. 5 Effects of carbon content in litters and fine roots on SOC storage
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VARIABILITY OF SOIL ORGANIC CARBON STORAGE IN DUMP SLOPE
OF OPENCAST COAL MINE UNDER REVEGETATION

T

Li Junchao' Dang Tinghui' **  Xue Jiang' Tang Jun® Guo Shengli' > Jin Jingjing’

(1 College of Resources and Environment Northwest A & F University Yangling Shaanxi 712100 China)
(2 Institute of Soil and Water Conservation Chinese Academy of Sciences and Ministry of Water Resources Yangling Shaanxi 712100 China)
(3 Institute of Water Saving Agriculture in Arid Regions of China Northwest A & F University Yangling Shaanxt 712100 China)

Abstract  Vegetation reconstruction is the most direct biological measure and the most effective one as well to control
soil and water losses from dump slopes of an opencast coal mine. The knowledge of spatial distribution variability of soil
organic carbon ( SOC) and total nitrogen ( TN) contents in the dump slope as affected by revegetation pattern is essential
to selection of proper vegetation patterns that fit the dump slope. The study area was set in the Heidaigou opencast coal
mine in Inner Mongolia Autonomous Region where the dump slopes had been under management for 15 years using 4
revegetation patterns ( natural recovery land grassland shrub land woodland) . A total of 270 soil profiles (0 ~ 100 cm)
were collected as samples for analysis of variability of SOC storage as affected by revegetation pattern. Results show as fol—-
lows: (1) Revegetation patterns significantly affected SOC and TN contents and their distribution in the soil profile ( p <
0.05) . In terms of SOC and TN contents in the 0 ~10 ¢m and 10 ~20 cm soil layers the four revegetation patterns dis—
played an order of grassland > shrub land > woodland > natural recovery land while in terms of SOC and TN contents
in the soil layers below 20 ¢cm  a similar trend could be found but the differences between the four narrowed with increas—
ing soil depth. (2) In terms of SOC density and storage an order of undisturbed land > managed watershed > managed
dump > new dump was found. After 15 years of revegetation the dump slopes demonstrated a tremendous carbon seques—
tration capacity. The SOC storage in the 1 m soil layers of the woodland and grassland was 5.38 t hm ™ and 11.85 t
hm ™ respectively higher than that in the new dump but only reached 1/2 and 3/5 of that in the undisturbed land. (3)
The carbon sequestration rate of the woodland and grassland was 35.87 gm > a™' and 79.01 gm > a~' respectively. The
latter was 2. 2 times of the former. From the perspective of soil organic carbon sequestration and soil erosion control grass—
land is the priority revegetation pattern recommended for management of dump slopes of opencast coal mines and followed
by shrub land.

Key words Dump slope; Revegetation; Soil organic carbon storage; Carbon sequestration capacity; Biological fac—

tors; Opencast coal mine
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