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Soil quality evolvement of farming-withdrawn grassland i

n hilly and gully loess regions

PAN Cheng-Zhong! 2, SHANGGUAN Zhou-Ping'*, LIU Guo-Bin!

1.State Key Laboratory of Soil Erosion and Dryland Farming on the Loess P
lateau, Institute of Soil and Water Conservation, Chinese Academy of Scie
nces, Yangling Shaanxi, 712100, China;

2. Graduate School, Chinese Academy of Sciences, 100049, China

Abstract Itisone of the most important roles of soil in hilly and gully loess regions to reduce or g
ontrol soil and water loss. The soil samples were taken from 0~50 cm soil at an interval of 10 ¢
m in permanent grassland, 20-year, 8-year and 3-year farming-withdrawn grasslands, 3-year artif
icial grassland and farmland (Control). Twelve representative soil parameters were chosen to scre
en the main factors affecting soil quality by factor analysis, and therewith analyze the soil quality evj
olvement of grassland. The results showed that, soil quality mainly depended on the factors conce
rned with soil humus, water and soil conservation and soil mechanics. Permanent grassland showe
d the best humus conditions in 0~ 10 cm soil and its soil upper layers were better than its lower 13
yersin humus conditions. Compared with farmland, farming-withdrawn grasslands presented grea|
tly increased soil humus, especially in 0~10 cm soil. 3-year farming-withdrawn grassland had bet
ter humus conditionsin the soil layer spanning from 20 to 50 cm than the other farming-withdraw
n grasslands. Grasslands clearly got their soil- and water- conserving capability improved, and th
e improvement in their water- and soil-conserving capability become weak with increased soil de

pth. The longer the grasslands were withdrawn from farming, the better they conserved soil and w
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ater. Farmland showed the poorest mechanical soil propertiesin 0~ 10cm soil and this was mainl

y because soil tillage damaged soil cohesion. Because of itsloose soil conditions, permanent grass
land presented poorer mechanical properties than farming-withdrawn grasslands did. Permanent a
nd 20-year farming-withdrawn grassiand showed the ablest soil quality in 0~10 cm soil among th
e various lands, and their soil quality declined with soil depth. Farmland showed the poorest soil q
uality in the soil layer spanning from 40 to 50 cm and 0 to 10 cm, but the reasons for the poores

t soil quality differed between them, the former poor quality resulting from poor humus condition




sand the latter being caused by poor soil and water conservation and poor soil mechanical prope
rties. 3-year farming-withdrawn land presented dlightly different qualities among different soil laye

r. Both farming-withdrawn and artificial grasslands got notably improved in soil quality, especiall

y in 0~20 cm soil. Soil quality of farming-withdrawn grasslands got improved in 0~10 cm soil |a
yer as the farming-withdrawing period continued. Under the same farming-withdrawing perio

d (3 years), farming-withdrawn grasslands presented better soil quality than artificial grassland, bu
t the latter capability of soil and water conservation was notably superior to the former’s. This sug
gested that it should be an effective approach of controlling water and soil lossesin the regionst

0 construct artificial grasslands.

Key words soil gqudlity; soil and water conservation; farming-withdrawn grasslan
d; factor analysis; hilly and qully loess region
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