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Integrated Evaluation of Soil Fertility in Nanping Tobacco Planting Areas

XU Chensheng!, CHEN Aiguo?, XU Qian', DAI Peigang?, LIU Guangliang?, TAO Jian>*
(1. Nanping Tobacco Company, Nanping, Fujian 353000, China; 2. Tobacco Research Institute of Chinese Academy of Agricultural
Sciences, Qingdao 266101, China)

Abstract: soil nutrient data derived from field sampling was used to evaluate soil fertility of tobacco planting areas in Nanping. The
evaluation could provide basic information for soil diagnosis and management. The soil fertility indexes of all sampling plots were
evaluated by Fuzzy integrated fertility index (IFI) method, and then were interpolated to a raster dataset by ANUSplin interpolation
method. The dataset was graded to six levels (from high to low: I to VI) by quantile method. The results showed that soil organic matter
and nitrogen content exerted as crucial factors affecting the soil IFI index, due to their important roles in the biogeochemical cycle.
Spatial pattern of the soil IFI showed a decreasing trend from west to northeast with a highly spatial variation in the studied areas. The
highest index was found in the west part including Shaowu City and Guangze County, which accounted for 84.54% of total I-level soil
areas. The soil IFI of the entire Shaowu City exceeded II-level, while the soil IFI of the entire Guangze County exceeded I1I-level. The
Fuzzy IFI method provides an efficient approach to quantify soil fertility, and could detect spatial patterns of regional soil fertility when
coupled with the interpolation method.

Keywords: soil fertility; fuzzy evaluation method; ANUSplin interpolation; spatial pattern

[2-4]
[1]
[5-9]
(10] GIS
NYK2015-03-03 [ (2014)182 ]
1978- E-mail xvchensheng@126.com * E-mail taojiancaas@163.com

2016-01-21 2016-07-05



4 25
s & 77 £ 7 LX 3 S kA
0~30 cm
8 pH
Fuzzy
o B 5t
A EL A /(%)
5
1 1
Fig. 1 Spatial patterns of cropland percentage and soil
1.1 samples in the studied areas
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2 pH
7
[3,7,15]
. pH 5.34
5.53 5.19
34.28 g/kg 38.98
g/kg 26.75 g/kg
1.62 1. k
16.17] 62 g/kg 97 g/kg
1.21 g/kg 0.55 g/kg
1
Tablel Membership function and its threshold values of each evaluation indicator
S
pH (g'kg") Ng'kg") Ngkg") (g'kg") Ng'kg") (mgkg") (mgkg")
X1 5.0 15 0.9 30 0.5 9 10 100
X2 55 25 1.4 50 1.2 20 20 150
X3 7.0 35 2.5 70
X4 7.5 45 3.5 100
2
Table 2 Averaged values of each nutrient content in the studied areas
pH Ngkg™h (gke" (gke" (gke" A(mgkg™h ((mgkg™) ((mgkg™")
5.2856bc 38.9831a 1.9683a 0.7304a 36.2375a 157.7036ab 33.1933¢ 132.9511a
5.4333ab 27.3050de 1.3843de 0.4129b 20.0143cd 101.1617e 59.6458ab 82.7667
5.2358bc 38.7030a 1.8907ab 0.5829ab 19.3464cd 144.5674ab 34.3002¢ 134.2653
5.3078abc 37.1150ab 1.7525abc 0.4383b 28.1500b 166.3181a 37.7550¢ 165.5356
5.4235ab 33.7975bc 1.5347cde 0.5939ab 26.9639b 130.8546bcde 47.1183bc 125.7320
5.2573bc 31.6953cd 1.5720bcd 0.5220b 17.2400d 138.2727abc 49.0340abc 141.7787
5.4350ab 26.7455¢ 1.3300de 0.5425ab 21.8417cd 103.7510de 62.9740a 124.5755
5.1850c 32.1431cd 1.6412abcd 0.4594b 21.1706¢cd 132.5858bcd 40.3065¢ 123.7562
5.5340a 28.2100de 1.2080e 0.4830b 24.0200bc 102.7127de 44.2107bc 143.4487
5.3488abc 34.4765abc 1.2083e 0.4150b 21.5667cd 110.7835cde 45.9271bc 120.7829

p<0.05
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0.73 g/kg 0.41 g/kg 0.58 0.90
24.72 g/kg 1.00
36.24 g/kg 17.24 g/kg 0.77 0.19
134.99 mg/kg 0.38 0.12
166.32 mg/kg 101.16 mg/kg 3
43.30 mg/kg 0.23 0.89 0.47
62.97 mg/kg 33.19 mg/kg 4
131.77 mg/kg 0.18 0.17
3 pH 0.15 pH
5 0.04 0.08 0.10
pH 0.64 pH 6
0.84 0.38
0.69
0.85 0.50
0.83 0.95
3
Table 3 Averaged membership values of each nutrient content in the studied areas
pH
0.6003abc 0.5032b 0.9486a 0.3695 1.0000a 0.1336b 0.8555 0.5268
0.7557ab 0.6069ab 0.6477cd 0.1551 0.7919bc 0.3289a 0.9748 0.3323
0.6111abc 0.6191ab 0.9168ab 0.2511 0.7753¢ 0.1283b 0.8936 0.5665
0.5830abc 0.6248ab 0.8748ab 0.1236 1.0000a 0.1305b 0.8228 0.4761
0.7050ab 0.8512a 0.9055ab 0.2704 0.9345abc 0.1248b 0.9260 0.4760
0.5590bc 0.6797ab 0.7228abcd 0.2131 0.7742¢ 0.2429ab 0.9165 0.5668
0.7420ab 0.7637ab 0.7105bed 0.2061 0.9448ab 0.3835a 1.0000 0.3649
0.3816¢ 0.7557ab 0.8634abc 0.1476 0.9013abc 0.1399b 0.9088 0.3892
0.7876ab 0.7630ab 0.5806d 0.1643 0.8863abc 0.3761a 0.8916 0.3625
0.8410a 0.6787ab 0.6220d 0.1632 0.8534abc 0.3187a 0.7570 0.4000
4
Table 4 Correlation coefficient, its averaged value and weight coefficient of each nutrient content
pH
pH 1 0.1651 0.0842
-0.1504* 1 0.3020 0.1540
-0.2798** 0.7255%%* 1 0.3539 0.1804
0.1205 0.2710%* 0.3309%* 1 0.2975 0.1517
0.1213* 0.0548 -0.0270 0.1817* 1 0.0698 0.0356
0.1609* 0.5499%** 0.7436** 0.3386** 0.0643 1 0.3297 0.1681
0.1593* -0.0795 -0.0830 0.5744%* -0.0326 0.0486 1 0.1907 0.0973
0.1638* 0.2831%* 0.2874** 0.2658%* -0.0072 0.4020%* 0.3577%* 1 0.2524 0.1287
* p<0.05  ** p<0.01
2.2
3 IFI 3
IFI 0.52
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Table 5 Area percentage of each soil quality grade in different counties of the studied areas
1 1I 1T v \% VI
>0.570 0.561~0.570 0.551~0.560 0.541~0.550 0.530~0.540 <0.530
29.7205 17.2789 2.0067 - - -
- 1.9048 16.9352 27.5469 17.1276 -
4.7918 19.5011 15.0502 24.0112 8.2036 -
- 0.0454 0.7297 8.4299 40.9714 100.0000
54.8203 8.8435 - - - -
8.6994 32.1542 14.9285 1.3384 - -
- - 0.0912 2.9964 15.6635 -
0.4564 2.2222 10.0030 19.7763 7.9944 -
1.5117 18.0499 33.1104 6.4722 - -
- - 7.1450 9.4287 10.0395 -
3
1 IFI
II 111

IFI
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