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Soil organic carbon and its fractions in aggregates under different plant
communities in the hill-gully region of the Loess Plateau

MA Rui-Ping'?, LIU Lei’, AN Shao-Shan'*, DANG Ting-Hui'"

(1. College of Resources and Environment, Northwest A & F University, Yangling 712100, China; 2. State Key Laboratory of Soil
Erosion and Dryland Farming on the Loess Plateau, Northwest A & F University, Yangling 712100, China)

Abstract Vegetation communities have been noted to affect soil organic carbon content via the addition of outer soil organic matter
that in turn contribute to the formation of soil aggregates. The fractions of organic carbon in soil aggregates under different
vegetation communities (forest and steppe zones) in the hill-gully region on the Loess Plateau were studied in this paper to explore
the effect of different vegetation communities on soil structure. The study showed that: (1) Total soil organic carbon content in the
forest zone of the study area was higher than that in the steppe zone. The order of total organic carbon for the plant communities in
the forest zone was: Quercus liaotungensis community > Robinia pseudoacacia community > Sophora viciifolia community. Also
the order of total organic carbon for the plant communities in the steppe zone was: Hippophae rhamnoides community > Lespedeza
davurica + Artemisia giraldii community > Artemisia sacrorum + L. davurica community. (2) The proportions of active to total
organic carbon and that of humus to total organic carbon were similar under each vegetation zone. However, the proportion of active
to total organic carbon was greater than that of humus to total organic carbon under each vegetation community. (3) The >0.25 mm
aggregates under the forest zone was significantly higher than that under the steppe zone. The pattern of the various forms of organic
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matter in the soil particles suggested initial increase in organic carbon, followed by decrease or flat curve with increasing aggregate

size. A large proportion of soil organic carbon existed in 2~0.25 mm and <0.25 mm aggregates. (4) Active organic carbon content

was significantly spatially different under the steppe zone. Each form of organic carbon in the Q. liaotungensis community was also

significantly spatially different. The <0.25 mm aggregate humus was greater than other aggregates in the Q. liaotungensis community.

(5) Unlike the other vegetation communities, there was no significant difference in terms of soil organic carbon between the 0~10 cm

and 10~20 cm soil layers in the H. rhamnoides community.
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Table 1  General situation of sampling plots
Vegetation zone  Vegetation community — Longitude and latitude  Elevation (m) Aspect Slope (°) Restoration type
Qu.l 109°10°E, 36°33'N 1259 26° North by east 26° 28 Natural
Forest zone restoration
So.v 109°09'E, 36°34'N 1346 20° South by west 20° 27 Natural
restoration
Ro.p 109°09'E, 36°34'N 1372 15° South by west 15° 8 Artificial
afforestation
ArstLe.d 108°59'E, 37°13'N 1337 North 13 Natural
Steppe zone restoration
. , Artificial
Hi.r 108°59'E, 37°13'N 1370 South 5 X
afforestation
Le.d+Ar-g 108°59'E, 37°13'N 1270 South 43 Natural
restoration
Qu.l: Q. liaotungensis community; So.v: S. viciifolia community; Ro.p: Artificial R. pseudoacacia
community; Ar.s+Le.d: + A. sacrorum and L. davurica community; Hi.r: Artificial H. rhamnoides
community; Le.d+Ar-g: + L. davurica and A. giraldii community. 2 3, 1 2 The same as tables 2 and 3, and

figure 1 and 2.
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Table 2 General information for structure composition of different vegetation communities

Height (cm)

Litter (g'm ™)

Vegetati(')n No. of species Overall coverage
community (%) Tree layer Shrub layer Herbal layer Fresh weight Dry weight
Qu.l 23 80 1 500.00 200.00 30.00 1208.26 601.50
So.v 23 30 — 110.00 35.00 80.16 71.48
Ro.p 16 35 300.00 100.00 70.00 207.63 181.16
Ar.st+Le.d 20 44 — — 38.48 54.67 50.99
Hi.r 28 76 — — 29.52 54.09 47.60
Le.d+Ar-g 23 33 — — 30.34 114.85 85.71
e In the table, “—” indicates there is no value for corresponding index.
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Table 3 Relative content of different sizes of water-stable aggregates in different soil layers under different vegetation communities

Composition of aggregates (%)

Vegetation 0~10 cm 10~20 cm
community >5 mm 5.0~2.0mm  2.0~0.25 mm <0.25 mm >5 mm 5.0~2.0mm  2.0~0.25 mm <0.25 mm
Qu.l 20.19£18.95a  10.474£3.02a 29.43+7.94a  39.92+14.03b 16.45+3.22a 12.43+0.52a 25.62+0.76a 45.50+1.94b
So.v 35.47+15.93a  10.02+6.95a 11.60+4.81b  42.91+4.16b 23.98+28.13a 11.97+6.13a 22.04+13.94a 42.02+8.05b
Ro.p 16.34+6.13a 6.22+0.34a 11.85+1.32b  65.60+5.16ab 39.13£10.01a  5.18+0.44a 9.91+1.17a 45.77+8.39b
Ar.st+Le.d 8.84+3.54a 4.73+0.82a 7.31+£1.65b  79.12+4.36a 0.68+0.96a 1.44+1.38a 4.15+2.60a 93.74+4.94a
Hi.r 21.69+6.74a 5.53+£0.39a 11.13+0.45b  61.66+7.57ab 10.92+3.71a 5.67+1.49a 10.88+3.71a 72.53+8.91a
Le.d+Ar-g 11.15+8.49a 2.78+1.06a 4.07£3.13b  82.00+6.42a 7.09+6.73a 2.77+2.24a 2.51+1.43a 87.63+£10.40a
Q 5% Different lowercase letters in the same column mean significant difference at 0.05 level
according to Student-Newman-Keuls test.
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Fig. 1 Component of organic carbon in soil layers under different vegetation communities at forest zone
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0.05 s (n=6) 2 In the figure, different capital letters mean significant difference of organic

carbon content among different vegetation communities in the same size aggregates at 0.05 level. Different lowercase letters mean significant differ-
ence of organic carbon content among different sizes aggregates in the same vegetation community at 0.05 level (according to Student-Newman-Keuls

test). Error is standard deviation (n=6). Same as figure 2.
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