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Spatial distribution of soil nutrients in cinnamon soil

arable layer in southwest of Yaodu district
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Abstract:[Objective] The aim was to study the spatial distribution and variation pattern of soil nutri-
ents in cinnamon soil,and provide theoretical basis for the precision management and sustainable develop-
ment of soil fertility. [Method) Geostatistical methods, the ordinary Kriging interpolation method in Arc-
GIS,and geographical detector were ued to analyze the spatial distribution and the influencing factors for
soil organic matter (SOM), total nitrogen (TN), alkali-hydrolyzable nitrogen (AN), available phosphorus
(AP) and available potassium (AK) in cinnamon soil arable layer at Yaodu district of Shanxi province.
[Result] SOM,TN,AN, AP and AK all obeyed logarithmic normal distribution with the average content of
12.34 g/kg,1.15 g/kg,53. 54 mg/kg,23. 45 mg/kg and 229. 58 mg/kg,respectively,and the variation coef-

ficients ranged from 38. 36% to 85.40% being at moderate variation intensity. [Conclusion) The spatial
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variation of SOM and AN were mainly affected by structural factors, while the spatial variation of available
nutrients were mainly affected by random factors, AK appeared single patch,and other nutrients took the
increasing trend from the two sides to the middle area. Human management measures played dominant role
in the distribution pattern of available nutrients. Soil parent material and sources of irrigation water had an
important impact on distribution of SOM and TN. In addition, the effect of sources of irrigation water was
large to soil nutrients and the influence of soil texture was small.

Key words: cinnamon soil;soil nutrient;spatial pattern; Kriging interpolation; Yaodu district

[1-3]

[13]

. [14] [15] [13]

LU.
> ’ GIS
[375].
[4.6-8]
, 1
1.1
(1.9-11] Kumar , N 36°54"'~36°19',E 111°05' ~
111°49', 305 km?, . .
[10] s . ’
20.9 km 21.5 km, N ’ ’
) 550 mm, 7—9 . 10 C.,7
(1] ) 26.3 °C,1 4,4 °C,
X , 2 416.5 h, 3 357.9 °C,
) 203 d. , .
[11] N
X 4 365 hm?*, , ,
85%.

1.2



104 2018
2010 10 , A ‘
YD = s 226 = 2 T )
. 403 . . R
9}/(/1) h gh
S SN h L(x)
5 20 cm Z(x;}l) Z(I) X
4 1 kg Lit1 S
N Ppy = 1_n£_2 2"{),, GZHD., (2)
9D ;H ;PIJ,H D
H in o’
sm snp,; D
i . P[)_H [Oyl:lq
[17]
2
2.1

1
Figure 1 The distribution of soil samples of cinnamon

soil arable layer in southwestern Yaodu district
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Table 1 Descriptive statistics analysis of soil nutrients
+
SOM/(g * kg™ ) 12.3444.73 38. 36 3.12 18. 84
TN/(g » kg 1) 1.15+0. 48 41.39 2.23 13. 80
AN/(mg * kg™ ") 53.54422.36 41.77 0. 65 0.33
AP/(mg * kg™ ") 23.45+18.69 79.71 2.35 7.89
AK/(mg « kg™ 229.58+196. 06 85.40 2.06 10. 78
H (4. 9 (55.56%) (67.27%)
km) . (3.3 km) (3.2 km) ,
, s 4 ,
, Co/(Cy+
. N . C) 78.75%, .
Co/(C+0O) 29.63%~67.27% ; ; .
; (29.63%) .
(36.67%) , .
( . N )
( . . )3 ;
2
Table 2 The optimal semivariance function model and parameters of soil nutrients
G, C,+C G/ (%+C> A/Km P RSS
0.08 0.27 29.63 15.2 0. 826 0.012
0.11 0. 30 36. 67 57.6 0.792 0.185
0. 10 0.18 55.56 4.9 0.934 0.062
0. 37 0.55 67.27 3.3 0. 809 0.013
0.11 0.14 78.57 3.2 0.626 0.269
2.3 71.99%.
C 2. , N N
N 2.4
s 2.4.1 ,
. , > >
, >
s s s
, 99. 08% ; , ,pH s
, , (P<C0.05);
83.82%, 5 , ;
55.85%; .

59.77%
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Figure 2 The spatial distribution of soil nutrients
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Table 3 Mean statistics of soil nutrients of different parent materials

SOM/ (g + kg™ ") 12.1440. 5" 10. 5440, 76" 14.28=+0. 84* 14. 454+0. 89°
TN/(g kg™ 1.1240. 03" 1.0840. 05" 1.240.05" 1.47+0. 09
AN/(mg + kg ") 51.56+1. 57" 48.03+1.68° 57.15+2. 88" 74.9343.27°
AP/(mg « kg™ ") 20.97+1.18" 22.81+1.66" 27.27+2.57% 32.3+3.92°
AK/(mg + kg™ ") 228.5246.41" 197.9946.53° 239.44410. 29" 314.39419. 46°
LSD (P<C0.05).
, 2.4.2
(P<C0. 05). ’
b b b ( 4) b
s 3
4
Table 4 Mean statistics of soil nutrients of different soil textures
SOM/ (g + kg ") 9.61+0. 36" 12.57+0.51° 15.89=+1. 03"
TN/(g+ kg™ 1.00+0. 03" 1.1940.03% 1.30+0.07°
AN/(mg * kg™ ") 46.2541. 88" 54.29+1.42° 65.8743. 73"
AP/(mg « kg™") 19.8241.67" 23.84+1.11° 29,5243, 95"
AK/(mg * kg™") 228.404£9. 15° 224.65+5.61° 246.99+14.11°

LSD ,

(P<C0.05).



1 : 107

, ) 24 >
. 4 . > = ) 4
. N ; N N (P<C0.05). ,
(P<C0.05). ,
2.4.3 . )
. 5
5

Table 5 Mean statistics of soil nutrients of different landforms

SOM/ (g * kg™") 17.21+1.07" 10.60=+0. 32" 15.1840.70" 8.55+1.47"
TN/(g+ kg ") 1.44-+0. 06" 1.11+0.03" 1.2040. 04" 0.9040.07¢
AN/(mg + kg™ ") 74.30+2, 23" 47.28+1.30° 63.52+2.27" 36.62+2. 55
AP/(mg + kg ) 30.96+3. 33" 22.58+1.01" 25.53+2. 43" 10. 08411, 52¢
AK/(mg * kg™ ") 285.99+17. 50 209.55+4, 84¢ 244.11+9. 55" 218.63+10. 00"
LSD . (P<C0.05).

2.4.4 . (P<<0.05) ¢ 6),

3 ,
( / N / ) > , ,
( . . ) > ,
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Table 6 Mean statistics of soil nutrients of different source of irrigation water

/ /

SOM/(g + kg ') 13.65+0.77" 13.064059" 9.4540.30° 22.194+1.25* 13.76+0.75" 5.84740. 20
TN/(g+kg ") 1.1340. 05" 1.1740.03" 1.1240.06™ 1.47+0. 10 1.4340.07*  0.7940.07°
AN/(mg + kg™') 58.0843.03" 53.14+1.42" 45,194+1.57° 78.62+5.62" 74.20+2.64" 30.37+2.20°
AP/(mg -+« kg™") 19.0941.83* 22.7541.21" 28.84+3.04" 25.9444,54" 39.02+4.18" 12.54+1.43¢
AK/(mg « kg™') 235.5249.50" 218.27+5.73°210.69410.97° 264.96+19. 72" 308. 05+ 22. 95"205. 19+9. 73°

LSD s (P<C0.05).
2.4.5 > >
7 ,
s 7
4 , Py,u
(P>0.05)., Table 7 Geographic detected power of geographical factors
4 2 for spatial distribution of soil nutrients

| SOM 0. 29 0.12 0.17 0. 20
(Ppar=0.35). (P =0.28) (P TN 0. 08 0. 06 0.10 0.12
=0.28) ; (Pp.u= AN 0.35 0.07 0.28 0.28
0.07). AP 0.04 0.03 0. 06 0.13

4 AK 0.11 0.01 0.09 0.12
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