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Effects of human disturbance on soil aggregates content and their organic C stability in Karst
regions. WEI Ya-wei'>”*  SU Yi-rong'?, CHEN Xiang-bi'?*, HE Xun-yang'’, QIN Wen-
geng’ , WEI Guo-fu’ ('Key Laboratory for Agro-ecological Processes in Subtropical Region, Institute
of Subtropical Agriculture , Chinese Academy of Sciences, Changsha 410125, China ; > Huanjiang Ob-
servation and Research Station for Karst Ecosystems, Huanjiang 547100, Guangxi, China; °Institute
of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; *Graduate University of
Chinese Academy of Sciences, Beijing 100039, China; ’National Natural Reserve of Mulun in Guan-
gxt, Huangjiang 547100, Guangxi, China). -Chin. J. Appl. Ecol. ,2011,22(4) . 971-978.

Abstract; Taking the primary forest land ( PF) , natural restoration land (NR), grazing grassland
burned annually in winter (GB) , and maize-sweet potato cropland ( MS) in Karst regions of North-
west Guangxi as test objects, this paper studied the soil aggregates content and their organic C sta-
bility in the four ecosystems under different human disturbance patterns. The soil water-stable ag-
gregates ( >0.25 mm) content in PF, NR, and GB accounted for more than 70% , while that in MS
was only 37% . The destruction rate of soil aggregates structure in the four ecosystems decreased in
the sequence of MS (54.9% ) > GB (23.2% ) > NR (9.8% ) and PF (9.6% ), with significant
differences among them ( P<0.05). With increasing incubation time, the mineralization rate of soil
aggregate organic C decreased after an initial increase and kept stable after 20 days, and increased
with decreasing aggregate size. In the same size aggregates, the mineralization rate of organic C in
the four ecosystems increased in the sequence of MS < GB and NR < PF. In PF, the mineralization
ratio of soil organic C was 1. 7% -3. 8% , being significantly higher than that in NR, GB, and MS.
The cumulative mineralization amount of soil organic C had the same change trend with the minerali-
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zation rate. The contents of soil organic C and aggregate organic C were significantly positively cor-

related with the mineralization rate and cumulative mineralization amount of organic C, respective-

ly, and significantly negatively correlated with the mineralization ratio of organic C.

Key words: Karst ecosystem; soil aggregate; organic C; mineralization.
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FHR<S50% | TR AT KBE, B V2 KL,
HEZE 30 AR LA L 3) FARMKAZ ML (NR) - F2 283 1A
WA ) ( Vitex negundo var. cannabifolia) CER R
( Rhus chinensis) . /\ f X ( Choerospondias axillaris) .
27 ( Neyraudia reynaudiana) | F5 1T (Arundo donax)
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Table 1 Percentage of soil aggregates in different ecosystems ( % , mean+SE)

R e i +IEHRIARILE Soil aggregates size fraction (mm) IR
Land type Method Damage ratio
>5 2~5 1~2 0.5~1 0.25~0.5 >0.25 (%)

PF 1 60.9+5.4B 22.8+3.7A 4.0+0. 69B 5.8+0.9B 2.3+0.2B 95.6+0.2A 9.6+0.5C
I} 35.2+3.2b 34.5+2.7a 8.4+0.81a 5.1+0.5b 3.220.4¢ 86. 4+0. 6a

NR 1 79.6x1. 1A 9.5+0. 8C 1.9+0. 12C 3.2x0.2C 1.4£0. 1B 95.7+0.7A 9.8+0.9C
I 66.5+2. 4a 11.3+0. 8b 3.3+0.20c 2.8+0. 1c 2.5+0.2¢ 86.3+1.5a

GB | 71.0+1.6AB 12.6+0.5BC  2.4+0.07C 3.9+0.3C 1.6+0. 2B 91.5+0.9A 23.2+2.8B
I} 34.6+6.7b 8.4x£1.9bc 6.8x1. 50ab 8.6x1.7a 12.0+1.2b 70. 4+3.0b

MS | 37.9+4.4C 18.0+1.3AB  6.8x0.43A 14.6+0. 5A 6. 1+0. 6A 83.4x4.8B 54.9+1.9A
I} 0.0c 4.9=+1. 1c 5.3+0. 46bc 9.1+1.0a 18.5+3. 5a 37.7+3. 1c

MS . FK-Z1 24 VEHL Maize-sweet potato cultivated land ; GB . it + K ek Long-term grazing grassland burned annually in winter; NR: H R 2
Hb Natural restoration land; PF; JfRA: kM Primary forest land. I ;¥ Dry sieving; I . {25 Wet sieving. [RIZIAIR K /NG FH:E50 52 R 4 3%
T [ AUARRS: s M Bk AR S P L R IR 22 3k B K- (P<0. 05) The different uppercase or lowercase letters showed significant difference at 0. 05

level among land types or soil aggregates, respectively.
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Fig.2 Mineralization rate of organic C in aggregates under dif-

ferent ecosystems.
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Fig.3 Cumulative mineralization of organic C in aggregates un-

der different ecosystems.
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