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Spatial and temporal variation characteristics of soil organic matter in topsoil in the “blue and yellow”
economic zones of Shandong Province

LI Yinshuai', ZHAO Gengxing", LI Tao’, LI Jianwei’, DOU Jiacong’, FAN Ruibin*

(1. College of Resources and Environment, Shandong Agricultural University, National Engineering Laboratory for Efficient Utilization of
Soil and Fertilizer Resources, Tai’an 271018, China; 2. Soil and Fertilizer Station of Shandong Province, Jinan 250013, China; 3. Shandong
General Station of Agricultural Technology Extension, Jinan 250013, China; 4. Natural Resources and Planning Bureau of Zhaoyuan City,
Zhaoyuan 265400, China)

Abstract: The “blue and yellow” economic zones are national key planning and construction areas in China. To study the spatiotemporal
variation characteristics of soil organic matter(SOM) in the topsoil, classical statistics, geostatistics, and GIS methods were used to explore
the spatiotemporal variation of soil organic matter in the plough layer (0~20 ¢m) in 2005 and 2017. The risk probability of organic matter
deficiency was evaluated by the Kriging indicator, while the accumulation characteristics of organic matter among counties were studied
and planning suggestions were put forward. The results showed that the soil organic matter had moderate spatial variability and
autocorrelation in different periods, with a coefficient of variation ranging from 25.68% to 35.46% and Co/(C+C,) ranging from 45.45% to
55.01%. The annual average growth rates of organic matter from 2005 to 2017 in “blue and yellow” areas were 0.21 g-kg™ and 0.32 g- kg™,
respectively, while the average organic matter contents were 14.65 g-kg™' and 16.04 g- kg™, respectively. The organic matter content in the

inland plain was high, while that in the hilly and coastal plain was low. At the same time, the risk probabilities of organic matter deficiency
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were low, at 0.21 and 0.14, respectively. The spatial accumulation characteristics of organic matter in the “blue and yellow” areas were

significant and the restricted construction area (H-H type) and comprehensive improvement area (L-L type) were distributed in the form

of “clusters”. It was found that organic matter in the plough layer of “blue and yellow” areas accumulated in time and in space from 2005 to

2017, providing a scientific basis for regional planning and agricultural sustainable development.

Keywords: soil organic matter; spatiotemporal differentiation; risk assessment; Shandong Peninsula blue economic zone and Yellow River

Delta efficient ecological economic zone
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Figure 1 Geographical location, sampling points and topography of the study area
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Table 1 Main descriptive statistical characteristics of soil organic matter content

B Region A %’J\ﬁ,, E’zﬂﬁﬂ ¥ifE ] ﬁ‘@%l i B HI%E'{" . éﬁﬁé‘éﬂ 5 5 AL
Year  Min/(g-kg') Max/(g-kg") Mean/(g-kg") SD/(g-kg')  Skewness Kurlosis Distribution type — CV/%
WOLTEIX 2005 1.70 22.46 12.07 3.45 0.08 -0.19 EA& 28.61
Blue economic zone 5417 1.44 32.55 14.65 5.19 0.74 0.66 IPEGE A 35.46
WAL X 2005 2.67 21.66 12.17 3.13 0.04 0.02 EA& 25.68
Yellow economic zone 57 2.50 35.25 16.04 5.65 0.55 0.34 SPRCE 2 35.21
F2 TEENRNFFEERSHESH
Table 2 Semi-variance model of soil organic matter and fitting parameters
AN =hial 3 WAy . painy 2=t 53 A7
2T IX 2005 18 Exponential 6.636 12.250 54.17% 110.7 0.97 0.79
Blue economic zone 5017 ek pyponential 0.014 0.028 50.00% 151.0 0.94 1.22%10°
B LUK 2005 T8 Exponential 5.374 9.770 55.01% 61.8 0.88 1.67
Yellow economic zone 5,7 BRI Spherical 0.015 0.033 45.45% 122.6 0.92 3.70x10°°
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SOM % fIFr gt )

SOMAEM TR &
Grade and content/ ’ Grade and ?‘Ontenl/

(g-kg™) (g-kg™)
22 mm 15~20 22 mm15~20
32 mm 12-15 3¢ 12-15
49 10-12 4Z% 0 10~12
5910 8~10 59 8~10
62 W 6~8 0 80 km 645 W 6~8 0 50 km
74 W <6 L 72 W <6

(a)2005 4E 1 {0,275 [X. Blue economic zone in 2005 (b)2005 HH G2 35 [X. Yellow economic zone in 2005

SOMEEZAIE SOMEEAE R
Gradeand content/ Grade and content/
(grkg™) (g-kg™)
12 mm >20 1% mm>20
2% mm 15~20 24 mm15~20
3 12~15 3 12~15
4950 10~12 441 110~12
52 8~10 S E8~10
62 mm 6~8 6 2% Bm6~8 0 50 km
74 W <6 7 4% mm<6 L
(¢)20174EHE (A 22 35 X Blue economic zone in 2017 (d)2017 - # LB IX Yellow economic zone in 2017
2 AR EE AR EFIRSENZTESH
Figure 2 Spatial distribution of soil organic matter content in different periods of “blue and yellow” zones
R3 AEAMA EHR AXEERTEFVRMER
Table 3 Area of soil organic matter of different grades in “blue and yellow” zones in different periods
A28 57 X Blue economic zone WX Yellow economic zone
4y
fj 2005 2017 2005 2017
raae
T Area/hm® ] Proportion/% THIFR Area/hm® F.f3i] Proportion/% T FY Area/hm® A3 Proportion/% THi R Area/hm® EL 3] Proportion/%
1 — — 141.08 3.61 — — 120.51 6.76
2 279.86 6.31 1378.77 35.28 120.77 6.50 741.80 41.61
3 1977.20 44.58 1412.39 36.14 886.23 47.70 637.69 35.77
4 1491.99 33.64 672.58 17.21 614.61 33.08 208.23 11.68
5 595.64 13.43 270.44 6.92 196.38 10.57 36.19 2.03
6 87.82 1.98 31.66 0.81 24.90 1.34 38.15 2.14
7 2.66 0.06 1.17 0.03 15.05 0.81 0.18 0.01
&t 4435.17 100.00 3908.09 100.00 1857.94 100.00 1782.75 100.00

Fhrifs, ARWFTELL10 g- kg MR LA PUTBRZ 0K 128 1, AR Z AL . 2% XX DAl 45 R dn 4]
B B (E, 24 SOM>10 g- kg ' B, F5 /R 25K AHIiC M 0, 3, AT UL I X 4 A B e = A XU B 25 4 A
REABRZ AP ; 25 SOM<10 g-kg ' I, F5 M %, USRS i OB 0 4R P T (22 U X ATR A AR [
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(b) #2355 X Yellow economic zone
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Figure 3 Spatial probability distribution of soil organic matter deficiency
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Figure 4 Local spatial association aggregation of soil organic matter
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