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Study on soil fertility evolvement of farmland in Daxing’ an rainfed
farming hilly regions
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Abstract Soil fertility plays an important rule in the soil resource utilization. The better understanding of both the soil
fertility evolvement laws and its contributing factors is critical for agricultural conservation and management. The main
aim of this study is to estimate the recent soil change in Daxing’ an rainfed farming hilly regions. Data used in this study
are mainly from the second national soil census conducted in 1980—1982 and the soil surveys on the concerned spot taken
place in 2002-2007. Through the comparisons of soil fertility indices in years between 1982 and 2007 it is showed that
total nitrogen alkali-hydrolyzable nitrogen and readily available potassium of soil are decreased since 1982 while soil
available phosphorus is increased. We find that the changing spectrums of these indices are different. The decreased or-
ganic matter content and total nitrogen content of meadow soils are larger than those in dark brown soils and black soils.
The decreased alkali-hydrolyzable nitrogen content of black soils is larger than that of dark brown soils while for meadow
soils it is less than that of dark brown soils. Available phosphorus content is decreased through the years in dark brown
soils which is larger than that of black soils and meadow soils. Readily available potassium is declined in dark brown
soils  which is the most among all three types of soils. According to our findings abundant medium elements such as ex-
changeable calcium exchangeable magnesium available sulfur and available silica and microelements such as zine
copper iron and manganese remain consistently in soils of the study regions. Additionally we find that 87.2% of the
soils in the arable lands of study areas are short of boron and 78.2% of those are in molybdenum deficiency.
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Fig.1 Land use map
Note RL— Residential land VI— Virgin land FL— Forest land WA— Water area AlL— Arable land

GL— Grass land.
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Fig.2 Map of soils type and sampling
Note  Nss— Neutral skeleton soils Alluvial Soil Dbhs— Dark brown soil Dbes— Dark brown earthening
soil Dgfs— Dark gray forest soil Befs— Brown coniferous forest soil Bs— Bog soil  Abs— Albic black
soil  As— Alkalized solonchak Ms— Meadow soil Mdbs— Meadow dark brown soil Mbs— Meadow boggy soil
Mbs— Meadow black soil Bs— Black soil Ss—Sample site.
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Table 1 Change of soil organic matter content in the different periods
1981yr 2007yr e %
Soil type Sample Statistic %;ll;ge Sample Statistic %:Jl;ge nerease Change
Black soil 635 57.6+12.2 641 46.6£11.2 -11.1 -19.2
Dark brown soil 519 64.0+15.2 502 49.9+12.4 -14.1 -22.0
Meadow soil 524 60.6+19.3 518 42.3+16.2 -18.3 -30.2
Average 60.7 46.3 -14.5 -23.9
2.2 15.7%
20 1981
2 2007 1981 2
1.0 g/kg 31.9%
25.7% 20.9% 12.9%
1.0 g/kg 30.8%
2 /
Table 2 The changes of total nitrogen and alkali-hydrolyzable nitrogen content in soils
1981yr 2007yr Increase Change %
Soil type T;t/all(gN Arl]:;i(gN T;t/aigN A,lrl:; i(gN T;t/aigN A,lrl:; i(gN Total N Alkal. N
Black soil 2.9+0.6 233.3x68.4 2.32+0.6 197.7+65.1 -0.6 -35.6 -20.9 -15.3
Dark brown soil 3.3+x0.9 197+65.2 2.4x0.6 167.2+66.4 -0.8 -29.8 -25.7 -15.1
Meadow soil 3.1+£0.9 212+67.1 2.11+£0.8 194.3+63.2 -1.0 -17.7 -31.9 -8.5
Average 3.1 214.1 2.3 186.4 -0.8 -27.7 -26.3 -12.9
2.3 10.3 mg/kg 84.4%
2627 3
10 mg/kg 22.3 mg/kg
11 23.0 mg’kg  22.1 mg/kg
—~12 mg/kg 2002 —2007
22.5mg/kg 20 »
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234.7 mg/kg 20 55.4
1978 mg/kg 23.6%
150 ~225 kg/hm®
3 2002 —2007
179.3
mg/kg 1981
3
Table 3 The changes of available phosphorus and potassium contents in the different type soils
1981yr 2007yr Increase Change %
Soil type Arjlzil.(gf’ Ar‘:;l} i(gK Arjlzil.(g}) A:;]agli i(gK A;zjl.(gf’ A;agl/l i(gK Avail. P Avail. K
Black soil 10.6+£5.3 245.4+60.4 22.3+10.9 195.7+ 51.9 11.7 -49.7 110.4 -20.3
Dark brown soil 16.4+6.3 270.7+68.3 23.0+11.8 192.5+45.9 6.6 -78.2 40.2 -28.9
Meadow soil 9.3+4.9 183.1+42.6 22.1+12.9 149.6+ 53.3 12.8 -38.5 137.6 -20.5
Average 12.2 234.7 22.5 179.3 10.3 -55.4 84.4 -23.6
2.4
4
6557 mg/kg
1623.6 mg/kg 18.1 mg/kg
210.3 mg/kg
4 mg/kg
Table 4 Contents of medium elements in soils
Soil type Exchangeable Ca Exchangeable Mg Available S Available Si
Black soil 6712 1636.8 20.8 240.1
Dark brown soil 5940 1665.6 18.2 185.5
Meadow soil 7020 1411.2 16.5 216.3
Average 6557 1623.6 18.1 210.3
2.5 22 hnt? 0.025%
5 115.8 mg/kg 4.5 mg/kg
23.3mg/kg 5.0
0.293 mg/kg 0.5 mg/kg mg/ kg 1.7 x 10° hn?
7.40 x 10° hm? 0.2% 87.2% 78.2%
87.2% 0.123 mg/kg 3.7% 0.025%
0.15 mg/kg 6.64 x 10° hm? 0.2%
78.2% 1.08
mg/kg 0.5 mg/kg 2.84 x 3
10* hm? 3.7%
1.48 mg/kg 0.2 mg/kg 7 ® »
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5
Table 5 Statistics of microelement contents in soils
Classification
Element Item
Very high High Medium Low Very low
Classif. criterion mg/kg >2.0 1.0~2.0 0.5—~1.0 0.2—~0.5 <0.2
Available B Area x 10° hn? — 169.7 108.6 702.3 37.8
Proportion % — 0.002 12.8 82.8 4.5
Classif. criterion mg/kg >3.0 0.2~0.3 0.15—~0.2 0.1~0.2 <0.1
Available Mo Area x 10° hm? 46.3 59.8 78.9 173.1 490.5
Proportion % 5.5 7.05 9.3 20.4 57.8
Classif. criterion mg/kg >3.0 1.0~3.0 0.5—~1.0 0.3—~0.5 <0.3
Available Zn Area x 10° hm? 0.0008 455.3 361.9 28.01 0.4
Proportion % 0.001 53.7 42.7 3.3 0.4
Classif. criterion mg/kg >1.8 1.0—~1.8 0.2~1.0 0.1~0.2 <0.1
Available Cu Area x 10° hn? 153.2 622.3 81.5 0.017 0.004
Proportion % 18.1 73.3 9.6 0.02 0.005
Classif. criterion mg/kg >20.0 10.0~20.0 4.5—~10.0 2.5—4.5 <2.5
Available Fe Area x 10° hm? 848.3 0.03 0.004 — —
Proportion % 99.9 0.04 0.005 — —
Classif. criterion mg/kg >30.0 15.0~30.0 5.0—~15.0 1.0—~5.0 <1.0
Available Mn Area x 10° hm? 131.1 621.3 9.6 1.7 —
Proportion % 15.5 73.2 11.2 0.2 —
20
35
30
31
20
32 36-38
39
20
i~ 22.9%
-0 80.1%
1%
1980
3
0.11 g/kg 15.07 "
kg/hm2 20
33
1—-2
3.1% 5
62.5%
20
4
pH
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