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Abstract: This research was conducted to determine the change of soil organic carbon and nitrogen in 0~60 c¢m soil layers under four types
forested lands: Caragana, robinia, Chinese pine and orientalis, which has been converted by farmland for 10 years and 30 years in loess hilly
area. The results showed that, compared with sloped farmland, either content or density of soil organic carbon and nitrogen in different soil
layers were significantly increased in Chinese pine and orientalis forest land after 10 years forestation. Compared with 10 years forestation,
the soil organic carbon and nitrogen was further increased after 30 years forestation, with the order of organic carbon:orientalis >Chinese
pine>robinia>caragana, and that organic carbon sequestration rate(0~60 cm soil layers) reached 1.06, 0.71, 0.43, 0.36 mgC+hm=+a!, re—
spectively. In contrast, the rate of nitrogen sequestration was the highest by 0.051 mgN+hm=-a™ under planting robinia, and was not signifi—
cantly different among other forest lands by 0.014~0.026 mgN -hm™-a™. After the 30 years forestation, the soil organic carbon increased
mainly from 0~20 c¢m soil layer with average contribution ratio of 51.9% under all forest land, and the soil nitrogen increased mainly from 40~
60 cm deep soil layer with average contribution ratio of 42.5% in all forest land except for robinia. The ratio of C/N also increased in 0~20 cm
soil layer under different forest lands. There was significant regression correlation between soil organic carbon and nitrogen. In summary, con—
version of cropland to forest could sequestrate carbon and nitrogen in soil, from which, buckthorn and robinia were a better to improve soil or—
ganic carbon pool and soil nitrogen pool, respectively.

Keywords: conversion of cropland to forest; soil organic carbon; soil total nitrogen; loess hilly area
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Table 1 Description of the sampling plots
iz efu e P 3% /m MRS BE /B - hm™ AT EZ AR
SF RYHE S 23° 1167 — e
CKio RYHE SW20° 33° 1154 3000 BT KR
RP,, PR -3 s 24° 1175 2100 LGSR SR ORIe S 20
PCyo Pl ehis NE10° 21° 1179 1 600 kTR
POy R S 220 1145 1 600 IRkt
CKs 2y eh 3 SW32° 24° 1157 2 400 BITE-KEE mER
RPy» oy R SE15° 26° 1165 1 800 BRI 88 SLREE
PCy RYHE NW20° 25° 1168 1200 B - T AT
POy eyl ep S 22° 1149 1200 ERITE-25E
R 2 FEIRBHEHME T BWEABMFEERIE
Table 2 Soil bulk density and volume fraction of gravel in different forest lands converted form slop farmland
- THAE/g o™ TRAEFGEU%
0~20 cm 20~40 cm 40~60 cm 0~20 cm 20~40 cm 40~60 cm
SF 1.25 1.27 1.32 1.1 0.9 0.8
CKjo 1.28 1.39 1.37 13 0.9 1.1
RPy 1.19 1.31 1.32 14 0.8 1.0
PCy 1.21 1.31 1.34 1.5 1.1 12
PO, 1.26 1.32 1.33 1.2 1.0 1.0
CKso 1.19 1.32 1.37 1.3 1.1 0.9
RP; 1.20 1.29 135 13 12 1.1
PCy 1.20 1.24 1.28 1.6 13 12
POy 1.18 1.35 1.38 13 1.1 0.9
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MRHBI A 20~40 cm FI 40~60 cm 1A HLER & &
B T 33.4% , MM 0~60 cm + A PR
B, BEAFTEHELEEES, FHET
60.8%, FHXTHE, 13 FZRFFEMEZE KR, A FE
BB 0~20 cm HIES RS EM LS BHIA B
EWhn, B LURAR AT ARG IR AR, FIR
64.1% ; LITMAS A AE AR b 3 IR AR i, E 3k E
118.3%, FtHEMNIRZHE 20~40 cm L ELERSGE
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Table 3 Content of SOC and STN in different forest lands converted form slop farmland

AR E R g kg

THEEE ARy kg

b 0~20 cm 20~40 cm 40~60 cm 0~20 cm 20~40 cm 40~60 cm
SF 1.98+0.34a 1.41+0.07b 1.15+0.12a 0.16+0.02a 0.12+0.02a 0.12+0.03a
CKyo 1.83+0.17a 0.98+0.17a 0.80+0.06a 0.26+0.05a 0.21+0.06b 0.14+0.01ab
RPy 2.12+0.52a 1.30+0.22b 0.91+0.04a 0.27+0.04a 0.16+0.05a 0.13+0.06ab
PCyp 1.84+0.32a 1.79+0.32¢ 1.60+0.17b 0.36+0.03b 0.22+0.04bc 0.16+0.04ab
POy 3.02+0.16b 2.28+0.06d 1.92+0.09¢ 0.34+0.03b 0.18+0.01b 0.17+0.02b
CKy 3.38+0.13¢ 1.75+0.36¢ 1.54+0.04b 0.33+0.03b 0.26+0.03¢ 0.20+0.07¢
RP5, 4.98+0.24d 1.81+0.24¢ 1.34+0.06b 0.46+0.09¢ 0.27+0.07¢ 0.23+0.07¢
PCyp 4.50+0.40d 3.64+0.40e 3.03+0.06d 0.42+0.07¢ 0.32+0.04¢ 0.24+0.11c
PO, 6.30+0.27¢ 5.63+0.17f 3.60+0.20e 0.41+0.07¢ 0.20+0.06b 0.21+0.11¢c

T RPEEE A 3 WER FEARER . RFIETRARTRHARA RO MR P<0.05 K FEFEE, TH.

Note: Data are means of 3 replications (mean+SD).Values in same column followed by a different letter are significant difference at 5% level among the

forest lands converted from slope farmland. The same below.
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Different letters in the same soil layer indicate significant differences at P<0.05 level among the
forest lands converted from slope farmland. The same below
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Figure 1 Density of SOC in different forest lands converted form slop farmland
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Figure 2 Density of STN in different forest lands converted form slop farmland
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Figure 3 The contribution rate for accumulating SOC and STN in different soil layers after 30 years of conversion of cropland to forest

R3 FAREHEMBELE C/N
Table 3 The ratio of soil organic carbon to nitrogen in different soil

layer under different forest lands converted form slop farmland

- %
0~20 cm 20~40 cm 40~60 cm
SF 12.2+1.21a 11.7+1.28a 10.3+0.80a
CKyo 7.0+1.02b 4.6+0.58b 5.6+0.35b
RPy,o 7.8+1.03b 8.0+1.33¢ 6.9+1.55b
PCyo 5.1+0.93b 8.0+1.24¢ 10.2+1.05a
PO, 8.8+0.88b 12.4+0.84a 11.3+0.94a
CKs 10.3+1.05¢ 6.7+0.74bc 7.5+1.22b
RPy, 10.8+1.18¢ 6.7+1.15bc 5.7+0.59b
PCy 10.8+0.97¢ 11.5+2.11a 12.4+1.07¢
PO 15.3x1.26d 28.2+3.64d 17.4+1.66d
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Regression correlation between SOC and STN in each forest land was analyzed based on 3 replications content of SOC and

STN in all soil layers after 10 years and 30 years of returning farmland, and number of samples was 18.

The “**’and‘*’ indicated that regression correlation was significant at the 0.01 and 0.05 level respectively.
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Figure 4 Analysis of regression correlation between SOC and STN in each forest lands converted form slop farmland
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