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Spatial Variability of Soil Nitrogen and Related Affecting Factors at a County

Scale in Hilly Area of Mid-Sichuan Basin

LUO You-lin, LI Qi-quan®, WANG Chang-quan, LI Bin, ZHANG Xin, FENG Wen-ying, WENG Qian,
WU Mian

( College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Spatial distribution characteristics of soil total nitrogen ( TN) and available nitrogen ( AN) were analyzed by using
geostatistical methods and the effects of the influencing factors were quantified by regression analysis based on 555 soil samples
collected in RenShou county. The results showed that the contents of soil TN ranged from 0. 34-2. 57 g-kg ™" with a mean value of 1. 12
g-kg™"', which indicated the TN of the study area was at a medium level, and AN ranged from 25. 86-184. 17 mg-kg ™'
value of 74.35 mg-kg ™', which indicated the AN of the study area was low. The values of the nugget to sill ratio were 0. 608 and

with a mean

0. 790 respectively, which suggestd TN had moderate spatial dependence, which was determined by the co-effects of structural and
random factors, while AN was mainly affected by random factors. The contents of TN and AN in north area were much higher than those
of south area and distribution of Patchy. The soil parent materials were able to explain 6.3% and 1.0% of TN and AN spatial
variability. Soil types explained 26.5%-36.1% of TN variability and 27.7%-28.7% of AN variability. Topographical factors
explained 5. 5% of TN variability and 6. 1% of AN variability, the structural factors of soil types reflected spatial variability of nitrogen
in the study area. The randomness factors of land use types explained 37. 7% of TN variability and 40. 0% of AN variability that were
much larger than the other factors, which suggested land use had the higherst independent explaining capacity for nitrogen spatial
variability among those influence factors and land use type was the main factor to accurately predict the spatial distribution of soil
nitrogen in the hilly area of Middle Sichuan Basin.

Key words :soil nitrogen; spatial variability; influencing factors; quantitative analysis; hilly area of Middle Sichuan Basin
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Fig. 1 Basic geographic information of study area and spatial distribution of soil sampling sites

1.2 EdERE SRR

F 2012 4F 11 ~ 12 A ARPEF5E X+ 1A
A B RET, R DL R I 5 S R R
AL S M A b A T AR R, RN SRR S
KR A BURER Ik, F GPS XHEEANFE 5 i B AR A
EATRE T, TR A e 5i e A b R Oy =X % S i 3
BoRDL, itk R ZE 10 ~ 20 em) 41 558 4>

[E1(b)]. RS RILSEL HRNT ., &
Brzed . WSS, 20l 2 mm A1 0. 149 mm B ¢
. 4% (TN) & & R H P K% 2 758 o Foss
Kjeltec8400 4= F 3l gl [X & B AT 22 5 0d it
(AN) & A B Y Bk g AT e > . e X A7
IR A2 P R A ) P EIR: P A THRAE, All
FEAAF B A B THE AL



654 AN 5%

Bt 2% 36 #&

1.3 FdEanbrs5ah e

R FSRE U IR 3 A SRR SR A
Pl 4% 555 A HHEBARVEATASCHISC N A BIBFSE. £
SR B KT A A 38 G — 2 A TR) A SF T 4%
WARPRRSE. HTHISIX 30 m 43P A) DEM %
Pt 7 ArcGIS 9. 3 B BUE = #2 (DEM) | 3
FECS) | P Fih 32 P i B e £ (1, T
=In(CA/S) ,CA FrniL A 5 Hor gk m R F =
A% AE FH LA A H I i g AR 1k

WRGETT M . AT T 22 50 Fr K [mlA 4y
Mr¥sgfe SPSS 20 i s . Hr AR o34 H LA
NERR T CRRR PR B MR RS 5 g
TN, AN UAHSCHE ; T 2253 B T4 7 A [A] X 3R %
3E TN | AN 952 Wi 2 75 A7 78 8 35 1 22 5, [m1 )3 43
BT FH A 2 36 TR 4% 5 ) PR 280} 18 4 Ui 12
AR S s R Jrh e Moy e i (B
i, RHESA | A O ) SR FHE AR S u
HEATIRAE S PR T IR0 U5 43 BT, M PR AR 4l AH O 43
Br&b 2 (TN, ) | HOEHE%; AN, 31 | #BFE %,
PERE ) R A e b U AT 20 0. b g 4347
HIERH GS +7. 0 FAHEAT 2107 22534, LARHK 2
A IR E AR R I FLIE 2 2 BB RN S 80, 7F
7 AR SE A E R ArcGIS 9.3 34411
WG AT A A 1, 75 BIFSE X TN A AN B
25 (6] 43 A7 .

2 ZR5iTie

— B GE o Hr
HRE W52 X 555 A~ EREEOHE i g i 245 51 (5=
1), EHEEE(IN) 84T 0.34 ~2.57 g-kg ' 2
], PRE R 1.12 g-kg ™" A& T4 [ 4K E
Billfi L (AN) & = AE 25. 86 ~ 184. 17 mg-kg ™' YU [l
P, E3ME R 74. 35 mg-ke 'L HRIEAE TR 1T
25+ A0 S 4 bR e TN b T 452K Tl AN
Wb TR Z K. AR RECKRE  BF5E X TN | AN
75 S 2B M 38.75% | 39.82% , ¥ )@ T
GEREMZS AR S, WA X FE 2 Fhh s
FUHTFTEEREZSEEF AL E (TN P =0.993;
AN:P =0.240). Hrp +3E TN & & B X 1K
XA 1,12 g-kg ™"y 1 HE AN &5 b X AIE
(X539 A 75. 17 mg-kg ™' F1 71. 67 mg-kg™'. M
AR SRR R AR X 4 4 AR A A S 2R Rmg
FRBR X, 2 IR L X 4 18 403K 19 2 ) 28 S 72
mTEREX.

Bl IEATE AR W] (R 1 FIE 2) P X 4
HE TN Fl AN 7 & 285040 (K-S £ 5%, TN P =
8.001E-04; AN.P =8.609E-04) , f1 T 77 2243 H1 il
(8] =1 Z A B2 SR PR AR H o 1E 2540 A, B 58 2 A bR
TN, AN 7% 58 19 X £ 48 (K-S K245, TN. P =
0.325; AN:P =0.451) #4743

2.1

®1 HRRIELR, BRESERITHE

Table 1~ Descriptive statistics characteristics of TN and AN contents in the study area
WA IR Mg BvME BOME PIE AR RRAREK WMERE WBERE MR
B PA/gkg! 426 0.43 2.57 L 12 0.43 38.31 0.78 0.17 XHBOES
B

%A/ mg kg ™! 426 25.86  168.22 75.17 29.16 38.80 0.77 0. 15 XHEUERS
Ak 129 0.34 2.36 112 0.45 40.31 0.80 -0.05 XEES
‘ B A/ mg kg ™! 129 28.21  184.17 71. 67 30. 99 43.24 1. 15 1.51 XHEUERS
i EA/gkg! 555 0.34 2.57 L 12 0.44 38.75 0.78 0.10 XEOES
g% A/ mg kg ™! 555 25.86  184.17 74.35 29. 61 39. 82 0. 46 0. 86 XHHUERS
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Fig. 2 Histograms of TN and AN contents and their log-transformed values in the study area
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Table 2 Theoretical semivariogram models for TN and AN contents and their parameter values
ity PSR &, HAMC, +C HEMIN[C)/(C,+C) ]/ % TRE/km  PERBU(R) B2 (RSS)
2R R 0. 090 0.148 60. 8 9.5 0.791 6. 686E-04
LA ECEAS 0.124 0.157 79.0 9.0 0. 691 3.278E-04
0.16 < ese o 0.17 - oy
. . .
0.11 0.11
H #
= p
3+ #
0.05 0.06
(a) TN (b) AN
0 0
0 10 20 30 40 0 10 20 30 40
S /km i B km
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Fig. 3 Isotropic semivariogram of TN and AN in the study area
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Fig. 4 Spatial distribution maps of TN and AN contents in the study area

2.4 FHRHZE
2.4.1 MBS

B BEBUN TN & A — &5 (P <0.05).
AR EEFT R F (£ 3) , TN LUK A & E
M) 3 fe s, I 1,27 g-kg ™', KA AT
B+ B B % (0.79 g-kg™'), I {H 22 735 0. 48

g-kg ™. BREIEAR AN B EEAE 70.33 ~
83.74 mg-kg ' Z  BAEER AR E (P >0.05).
WS RBORE B LB R 3TN 4 5
ZBUIE 23. 84% ~48. 88% L[N, AN 2% 5 R BfE
22.04% ~47.09% Z ], ¥ 3R BNy v 55 72 B 19 A8

Sk

R3 ARSHREVIELR, BREIERITHE

Table 3 Descriptive statistics characteristics of TN and AN contents under different soil parent materials

2R TR it
BB FE SR
¥t g-kg ™! bRt TREE % ¥t/ g-kg ™! bRt A5 ZH %

EHES LN 12 0.92 0.33 35.48 74. 81 24. 48 32.73
T PR 135 1.05 0.46 43.51 71.73 32.44 45.22
Je KA 17 0.79 0.27 33.71 66. 09 18.23 27.58
TS R A 35 1.17 0.46 39.73 72.32 28. 66 39. 62
VR TR 16 1.04 0.51 48. 88 83. 74 33.13 39.56
TURESNTE RS 44 1.09 0.26 23.84 82.1 19. 88 24.22
BT IR 12 0.9 0.23 25. 12 70. 46 15.53 22.04
NIRRT by 15 1.04 0.42 40. 48 70. 33 33.12 47.09
ViELELiF=: 135 1.27 0.47 36. 61 76. 45 30. 96 40. 50
A I IR A 95 1.18 0.42 35.48 71.11 30. 62 43.06
A I b 39 1.06 0.34 32.41 79. 54 26. 86 33.77
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Table 4  Descriptive statistics characteristics of TN and AN contents under different soil types

+2% 0 Wk +E FE R — ” —— ”
Yfti/g-kg™! WX ERFE/D Hf/mgkg™!  WREE BRER%
+2R4E1 59 0.89 0.25 28.55 69. 19 21.25 30.7
¥+ 7 0.82 0.14 16. 63 66. 38 12.21 18.39
W IR AR 1 23 0.96 0.20 20.72 72.24 18.38 25. 44
B+ 20 0. 87 0.34 38.94 68.02 26.94 39.6
W+ 9 0.78 0.18 23.71 66.21 21.49 32.45
+HE 203 1.40 0.37 26.23 93.48 25.16 26.91
5 5 28 g 1 77 1.50 0.36 24.09 91.88 25.94 28.23
KiEt  BEKEL e H 48 1.22 0.25 20.37 91.15 18.59 20. 39
i 458 H 11 1. 11 0.31 27. 88 88. 26 19. 52 22.12
KR H 67 1.46 0.39 26. 61 97. 83 28.77 29. 41
+24E11 293 0.98 0.41 41.74 62.15 26. 95 43.37
WA 162 1.11 0.44 39.4 65.91 29.91 45.38
AR A Rt 8 1.16 0.57 49.22 68. 69 33. 86 49.3
IR EE T 69 1.11 0.42 37.98 63.38 27.45 43.31
k&t 85 1.1 0. 44 39.99 67. 69 31.61 46.7
st WHEI 109 0.84 0.31 36. 58 56.6 22.61 39. 94
R g 4 5 e ie £ 10 0.92 0.41 44. 69 59.36 32.19 54.24
IEFERE+ 80 0.82 0.29 35.53 55.13 20. 42 37.04
J 4 28 + 19 0. 87 0.32 36.38 61.31 26.09 42.55
WA 22 0.71 0.26 37.00 61.96 18. 66 30. 12
178 i A 0 e o 11 0.71 0.26 35.72 62.29 19. 04 30. 57
iR 28+ 11 0.71 0.28 40. 02 61.63 19.20 31.15
2.4.3 ¥ AWK S PR A LIk 5 A R Z AR B

Hb I A7 3 5 M) 2K TSR A R - 400 T ) P
Bk R R 4. WFFTIX TN Fil AN 53[0 |
Hh I 48 B0 AH OC &R E 4 il o 0,153 0.226 Al
0.187,0.223, B W FH IEAMHC KR (L 5,P <
0.01). XKW, B & I 540 (FI13) | b FBR AR
HLTN S Al AN S Bk ey, X FE R, B
IR ZEAFREAT T B AF X AN, A e 1 7 25 P 3 s

AR MG b b R W T 7 5 B, S5
HIFIGEEARL TN FI AN & m. Beakh, AN 535
PR DG Al 3k 30 S 3 A7 A A B 3 1 UM DG OC &R
X B P Ry I DX 3 A 1 DXk - 1 7 3 1Y)
PR R A, AN Sy BEK . BRI B )
FHLTE 48 B3O 52 ) 12 X R R 25 ) 48 S ) 2 P
HF.

®5 TELE. BRASESHEEGNEXMESFY
Table 5  Correlation analysis between TN, AN and topography factors
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Table 6 Descriptive statistics characteristics of TN, AN contents under different land use types
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Table 7 Regression analysis of TN and AN with different factors
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