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Fig. 1 Geographical location of Hailun City, Heilongjiang Province
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Fig.2 Hailun landuse map (b) which generated from ETM+ (Band5, 4, 3) false-color composite image(a) with the method of visual interpretation
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Fig. 3 Box diagram of the method in extending simples properties data to the full study area
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Table 1 ~ Descriptive statistics of soil organic matter and soil total nitrogen in Hailun City
A FEARL &t A Pl 22 BRERE (%) i e
1981 68 HHUR 62.2 28.2 453 3.38 16.7
K 2.94 1.51 51.4 2.63 9.37
2000 72 EERiINA 49.1 9.31 19.0 0.562 0.849
H 2.56 0.401 15.7 0.820 1.48
2008 483 AL 51.2 11.0 21.5 1.04 4.39
e 2.33 0.502 21.5 1.26 5.46
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Table 2 Ranks of soil organic matter and total nitrogen

£ 1 2 3 4 5
PR (g/ke) >60 (50, 60] (40, 50] (30, 40] <30
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Fig. 4 Area percentages in different ranks of arable soil organic matter and

total nitrogen in three periods of Hailun City
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Fig. 5 Distribution of arable soil organic matter (a) and total nitrogen (b) in three periods of Hailun City
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Table 3  Area percentages of soil organic matter content and soil total nitrogen contents

HHUIE F Y BN S A USRI 7 43 bl R F B i AR A L
(g/kg) 2000—1981 4F  2008—2000 4 2008—1981 4F (g/ke) 2000—1981 45 2008—2000 45 2008—1981 4F
<20 11.16 497 12.43 <-1.00 6.36 6.14 8.15

(-20, -15] 9.85 121 9.30 (-1.00, -0.50] 246 29.07 29.80
(15, -10] 14.16 459 19.36 (-0.50,-0.25] 9.86 27.65 18.23
(-10, -3] 37.65 2757 26.06 (-0.25,-0.05] 27.22 18.74 15.70
(-3,3] 13.78 30.30 18.72 (-0.05, 0.05] 16.68 374 0.64
(3. 10] 353 17.35 445 (0.05, 0.25] 10.17 3.70 5.49
(10, 15] 1.59 6.96 4.04 (0.25, 0.50] 7.73 2.89 8.74
(15,20] 4386 3.82 0.71 (0.50, 1.00] 10.99 6.01 8.73
>20 343 323 492 >1.00 8.53 2.06 451

2000—1981

- HBUR (g/kg)

<20
20~-15
T -15~-10

b. &% (gke)
=-1.00
-1.00 ~-0.50
-0.50 ~-0.25
-0.25 ~-0.05
-0.05 ~0.05
0.05~0.25
0.25~0.50
0.50 ~ 1.00
>1.00
EEE

Ny | [ BN | ]

Elo BRMHBTERIR () MLE (b WENAFEREESHE

Fig. 6 Spatial distribution maps of arable soil organic matter(a) and total nitrogen(b) differences between different years, Hailun City
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Fig. 7 Topographic map of Hailun and surrounding area
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Response of soil organic carbon spatial variability to the

Spatio-temporal Variability of Organic Matter and Total Nitrogen Contents
in Arable Soils of Hailun City in Past 30 Years

LU Fang-yil'z, ZHAO Yong-cun', HUANG Biao', SUN Wei-xia', WANG J ing-kuan3 ,  WANG Huo-yan'
(1 State Key Laboratory of Soil and Sustainable Agriculture CInstitute of Soil Science, Chinese Academy of Sciences) , Nanjing 210008, China;
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China;

3 College of Land and Environment, Shenyang Agricultural University, Shenyang 110161, China)

Abstract:  Soil organic matter and total nitrogen are important indexes in evaluating the fertility of black soil. In this paper, based on
pedological professional knowledge, soil property data of collected samples were extended to the full space of the study area, and subsequently, the
Geographic Information System techniques was applied to explore the dynamic spatial-temporal change of arable soil organic matter and total
nitrogen in three periods (1981, 2000 and 2008) of Hainlun City in Heilongjiang Province. Generally, from 1981 to 2008, over 60% of the area of the
arable land showed a decrease tendency in organic matter and total nitrogen, which distributed mostly in the middle and southwest regions. The
decrease of organic matter mostly happened during the period 1981—2000 with a high decrement (over 15 g/kg). In contrast, during the period 2000
—2008, the decrements of organic matter and the area of arable land that organic matter decreased became less, while at the same duration, the
decrease of total nitrogen was still severe, in the middle and southwest regions over 70% of the arable land showed a decrease in total nitrogen and
among of which 38% decreased over 0.50 g/kg.

Key words: Hailun City, Black soil, Arable land, Organic matter, Total nitrogen, Temporal-spatial variability



