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nitrogen pools. Furthermore, although the amounts of soil soluble nitrogen are generally very small, they can change rapidly
during the plant growing season. However, the changes in soil soluble nitrogen dynamics associated with different vegetation
restoration patterns are still poorly understood. Therefore, more information is essential to gain a better understanding of the
changes in ecosystems dynamics that occur following the conversion of farmland to forest in the Loess Hilly Region. We
studied the dynamic changes in soil soluble nitrogen from April to October, and their relation to soil moisture and
temperature under three converted land types in the Loess Hilly Region[ Robinia pseudoacacia( RP) , Caragana korshinskii
(CK), and abandoned farmland ( AF) ], which have undergone conversion from slope farmland (SF) for 15 years. The
average densities of nitrate nitrogen (NO;-N) , soluble organic nitrogen (SON) , and soluble total nitrogen ( STN) changed
significantly from April to October in the 0—30 cm soil layer (P<0.05) , although only NO;-N varied significantly with soil
depth (P<0.05). During the sampling period ( April to October) , the average NO;-N density accounted for 5.1%—52.1%
of STN, ranging from 0.13 g/m’(in April) to 1.71 g/m’(in October). The average density of SON varied significantly from
0.29 g/m*(in April) to 2.92 g/m’(in August), which accounted for 30.9%—85.3% of STN. Although the variation in
ammonium nitrogen ( NH;-N) was not significant, it ranged from 0.17 g/m’(in October) to 0.74 g/m*(in April) and
accounted for 6.4%—21.4% of STN. After long-term vegetation restoration, the average densities of NO;-N in RP, CK,
and AF were 3.42, 2.54, and 1.26 times higher, respectively, than that of SF in the 0—30 cm soil layer, whereas those of
NH,-N in RP, CK, and AF were increased by 1.71, 1.37, and 1.30 times, respectively, and those of SON were increased
by 1.64, 1.31, and 1.23 times, respectively, compared to SF. Correlation analyses indicated that the dynamic change in
soil soluble nitrogen was affected by soil moisture and temperature, and that soluble nitrogen was more sensitive to soil
moisture than to temperature. Moreover, NO;-N was more sensitive than SON and STN to soil moisture changes, whereas
STN was the most sensitive to soil temperature. Collectively, these findings indicate that converting farm to forest can
improve the density of soil soluble nitrogen, and increase the availability of soil nitrogen. It was also observed that the

amounts of soil soluble nitrogen change significantly with different seasons.

Key Words:; vegetation restoration; soluble organic nitrogen; dynamic change; soil moisture and temperature
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Table 2 Correlation coefficients of soil moisture, soil temperature and soil soluble nitrogen in forest lands with different vegetation restorations
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