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Hfects o Artificial and Natural Vegetations on Litter
Production and Soil Organic Carbon Change in L oess Hilly Areas

Qo Shendi'? Ma Yuhongf  Che Shenggwo™”  Sun Wenyi®
(1. Inditute & Sal and Water Conservation , Northwest Sd- Tech University d Agriculture and Forestry — Yangling 712100 ;
2. Irgitute d Sail and Water Consarvation , Chinese Academy d Sdence  Yangling 712100)

Abdtract :  Litter plays an inportant role in carbon flow between above ground and the il , however there islittle knomedge of
rdlaionship between litters and il organic C under vegetation types. The objective of the present sudy was to quarntify litter
accumulation , and il organic Cin artificid and naturd vegetationsin the hilly regon of Loess Hateau , China. A sanpling grid
was egablished from arable land , grasdand , shrubland , and woodand on the Huangmian il a the Yangou wetershed. Three
il coreswere oollected in each sanpling dte. il sanpleswere andyzed for organic C, disolved C. All surface litter inl m x

1 m area was collected prior to il sanpling, dried, weighed , and andyzed for totd C and N. The litter accumulation in the
natural grasdand , shrubland and woodand were 5.3, 12.1 and 32.4 t- hm™ 2, repectively , and the litter accumuation of
artificiad shrubland and wood and were just 6.7 and 11. 4 t- hm™ 2. The natural vegetation’ s litter accumulation ranged from two to
five times of artificia vegetation. Bxcept pure Robinia crop , the C/N of natural vegetation is higher than that of the artificia

vegetation. SOC content in grasdand was as 3. 1 times as that in arable land ; natura shrubland and artificid shrubland were as
5.9 and 1. 8tinesas arable land , repectively ; neturd woodand and artificia wood and were as8. 0 and 4. O timesasarable land ,
regectivey. In addtion, there was a sgnificant correation between litter accumuation and SOC cortent of the il layer from O to
20 cm, however rot bdow 20. There was a dgnificant correlation between litter accumuation and DOC oortert of the oil layer
from O to 10 cm. The litter accumulaion and SOC content of the il layer from 10 to 60 cm was rot dgnificantly corrdated. A
negative dgnificant corrdaion was found between litter accumuaion and DOC cortert o the il layer from 80 to 100 cm.
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1
Tab.1 Litter production and SOC fractions under different vegetations in L oess hilly areas
0C/ DOC/
Jte Redoration Vegetation type Litter/ (t- hm™?) C/N in litter (g-kg™ b (mg- kg™ Y
B. ischaemum 0.1 49.5 6.0£0.5 127.4+12.9
1A. gmdinii 1 6.1 69.2 12.6+0.9 277.8+45.9
2 A. gmdinii 2 8.5 54.5 14.3+1.9 213.0+22.6
Sophora davidii 3.7 36.2 13.3+1.65 269.3+12.5
Natural ¥ Cotonesster acutiflius 15.6 3.8 52.9+10.8 486.9+49.6
Vegetation Ostryopsis davidiana 15.8 36.5 41.8+1.9 420.0+50.7
Rosa xanthina 15.7 60.5 13.8+6.0 267.1+46.5
1 Q. liaotungensis 1 36.6 52.2 46.8+8.0 500.1+33.4
2 Q. liaotungensis 2 30.1 49.5 25.0£0.7 307.0+68.3
Yangpu
Malus pumila 0.1 17.7 4.3+0.1 68.4+28. 6
Caragana korshi nskii 1.3 29.7 5.8+0.6 101.8+3.1
Hippophae rhamnai des 12.3 20.3 12.6+4.5 221.6+25.0
Artificia Armeniaca vul garis 6.4 68. 4 10.5+1.9 235.8+10.5
vegetation 1 R. pesudoacada 1 31 68.2 9.1+1.6 201.5+37.1
2 R. pesudoacadia 2 15.3 30.6 19.9+0.5 172.1+63.7
3 R. pesudoacacia 3 8.6 42.8 25.2+1.2 511.8+46.6
Popul us simonii 11.8 52.4 15.3+2.1 255.7+64.2
Bromus japonicus 3.0 35.9 28.3+1.9 521.5+8.4
Artemisia scoparia 3.4 59.9 9.5+1.2 162.0+14.3
Natura Rhamnus davurica 9.8 50. 1 15.8+0.8 353.1+8.4
vegetation Q. liactungensis 27.3 57.7 45.8+8.3 139.1+516.8
Zwuing Betula platyphyila 35.5 41.3 32.1+5.8 379.7+14.4
Pinus tabul agformis 1.7 35.9 26.5+2.9 358.7+8.9
Artificid P. simonii 9.0 48.9 9.6+0.8 147.3+19.3
vegetation R. pesudoacadia 20.5 2.6 19.5%5.2 257.1+13.6
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Tab.2 Hfects o vegetation types on SOC in 0 100 cm soil depth
0C/(g- kg™ Y)
Sl | cm
e/ B. ischaemum A. amdinii R. pesudoacada Q. liagtungensis LDocs
0 5 6.0£0.5 14.3+£2.0 19.9+£0.5 46.8+12.9 13.6
5 10 5.4+£0.2 9.6+1.3 10.7+£2.2 19.2+1.5 2.2
10 15 5.2+0.3 6.8£0.4 7.47+£1.223 9.9+2.2 2.7
15 20 4.1+0.3 6.0£0.3 6.37+0.6 6.7£0.5 0.9
20 40 3.620.5 5.5+0.2 6.3+x1.2 57%+1.3 19
40 60 2.8+0.2 3.1x0.4 3.4+£0.5 3.3%20.5 0.9
60 80 2.8+0.4 3.0x0.2 2.8+0.7 2.9+0.4 0.9
80 100 2.6%0.2 2.6%x0.5 3.3x0.5 2.6%£0.3 0.8
LDo.s 0.5 1.3 1.9 9.0
3 0 100 cm
Tab.3 Hfects o vegetation typeson DOC in 0 100 cm soil depth
DOC/(mg- kg™ *)
Sl | cm
e/ B. ischaemum A. gndinii R. pesudoacadia Q. liactungersis Lo
0 5 127.1+£12.9 213.0+£22.6 172.1+£63.7 500.1+33.4 68.6
5 10 118.6 £13.7 150.2+13.1 154.4+£3.3 253.9+8.1 18.8
10 15 95.1+8.0 109.9+22.6 136.0+£4.6 117.7+16.8 31.3
15 20 92.9+12.8 100.7+£39.4 127.0+£10.1 84.2+13.7 41.6
20 40 82.7+8.0 80.7+26.3 121.8+£29.0 60.1+7.6 38.3
40 60 67.6+£1.6 52.3+4.4 70.6+8.2 36.7+6.1 10.6
60 80 58.5+4.1 48.1+4.5 48.0+12.1 33.8+x4.0 13.3
80 100 51.2+1.8 37.1£6.5 44.7+5.6 19.8+3.0 8.7
LDo.s 15.8 36.3 41.2 23.2
2
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Tab.4 Correation between litter production and SOC,DOC in 0 100 cm soil depth
i e R pec R
il layer/cm Regresson equation with SOC Regresson equation with DOC
0 5 PC=1.126x+4.71 0.993 DOC = 10. 193x + 98. 89 0.893
5 10 OC=0.355x +5.98 0.99%0 DOC=3.520x + 118. 09 0.950
10 15 OC=0.128x +5.54 0.993 DOC=0.390x +117.48 0.281
15 20 0C=0.039x +5.45 0.827 DOC= - 0.364x +107. 26 0.098
20 40 SOC=0.044x +4.60 0.351 DOC= - 0.637x +95.97 0.149
40 60 OC=0.012x +2.97 0. 506 DOC= - 0.768x + 68. 44 0.590
60 80 DC=0.001x +2.85 0.025 DOC= - 0.632x +56. 66 0.951
80 100 SOC=0.001x +2.76 0.001 DOC= - 0.798x +50. 25 0.841
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