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Effects of water conditions and land-use types on the spatial variability
of soil fertility in Loess Plateau

GAO Yi-min, TONG Yan-an,CHANG Qing-rui

(College of Resources and Environment , Northwest A&F University ,Yangling s Shaanxi 712100 ,China)

Abstract: [Objective] The study explored the effect of water conditions and land-use types on the vari-
ability of soil fertility factors in Loess Plateau. [Method] This study analyzed the content characteristics
and spatial variability of soil fertility factors (organic matter,NH, " -N,available P and available K) from 2
kinds of water conditions and 5 kinds of land-use types based on the data of 364 top-layer (0—20 cm). Soil
samples were obtained by grid sampling method in Xinji village of Shaanxi Province. [Result] The results
of traditional statistics showed that the average levels of NH; -N,available P and available K were 26. 0,
74.5 and 85. 3 percent higher in irrigated than in non-irrigated soil, with organic matter 25 percent less than
in non-irrigated. For the same soil fertility ,its average levels and coefficient of variation (CV) in different
land-use types were inconsistent. The results of Geostatistics showed that the spatial variability character-
istics of soil fertility factors in different water conditions were not exactly the same,in which the structural
variability comes from type of cultivation in study scale. All soil fertility factors were strongly spatially de-

pendent in crop-land,grapery and apple orchard,because the rate of nugget to sill was less than 25%. The
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spatial variability characteristics of vegetable were totally different from other land-use types because of its

special management measures. [Conclusion) This spatial variability is fundamentally affected by structural

factors,and human factor hasn’t changed the original space distribution.

Key words: Loess Plateau;water condition;land-use type;soil fertility characteristic;spatial variability
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Table 1 Descriptive statistics of fertility factors in soil samples
; 2 %/ LS A % P/ MK/
I B e v O H A S W
¢ - : value OM NHi -N Available P Available K
W B Max 5.9 45,1 93.8 508. 3
Crop B/ME Min 0.9 6.7 8.3 66.5
land F-HE Mean 3.140.7 15.1+4.7 37.3+16.4 169. 6476. 2
(m=191) cv/% 22.6 31.1 44.0 44,9
R R Max 7.0 42.1 85.7 375. 4
K Apple H/ME Min 2.0 6.7 29.3 148.6
Irrigated orchard MY Mean 3.0+1.0 16.0+7.1 43.5+14.1 232.5462.7
Land (n=20) cv/ Y% 33.3 44,4 32.4 27.0
(n=228) KA Max 3.7 54.5 115.2 301. 1
B R /ME Min 1.8 5.8 11.8 82. 1
Xficlt;};lc P49 Mean 2.440.5 26.8+46. 6 65.1+75.3 150. 7484, 5
CV/% 20. 8 173.9 115.7 56.1
SEXMH Mean 3.040.6 15.5+5. 8 38.4+18. 4 172.3+82.5
CV/% 20.0 37.4 47.9 47.9
W i KA Max 10.9 19.7 40. 3 152.5
Crop /M Min 2.1 5.0 9.4 54.7
land S Mean 1.1+1.3 12.243.5 18.346.5 82.7+17.3
Ly (n=90) cv/ % 25.0 28.7 35.5 20.9
No- R Max 6.5 35.6 115. 2 172.0
rigaed it Be/ME Min 2.7 5.8 10.2 70. 4
(n=136) (,fipféi ¥ Mean 3.940.8 12,645, 4 29.34+17.5 113.14:25.3
CvV/% 25.0 42.9 59.7 22.4
SEHME Mean 4.0+1.1 12.3+4.3 22.0+12.7 93.0-£25.0
Ccv/% 25.0 35.0 57.7 26.9
e on AR,

Note:n is the number of soil samples.
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Table 2 Theoretical semivariogram models and corresponding parameters in water conditions

Koy ZE Ak M3 R 7 P A R

He A (co)

A (Beg(l/

AFFE/m

Irrigation Item Model VNd:iiilc (COSEL‘) %f‘z%:(% Range R?
HHLE OM $#( Exponential 0.002 0.006 33.3 156 0.439"
I’i‘i%zlfed A% NHi -N Bk Spherical 0.2 64. 2 0.3 366 0.222" "
land AP Available P 188 Exponential 94. 4 345.4 27.3 1914 0.799" *
£ %L K Available K BRAR Spherical 1120 6 669 16.8 714 0.870" *
iy HHLE OM BRIk Spherical 0.007 0.03 23.3 2 240 0.936" *
No- B NHi-N £k Spherical 28.0 766.9 3.7 2 200 0.642" "
irrigated A% P Available P Btk Spherical 0.1 147.7 0.1 112 0.602" *
land 3% K Available K 5% Exponential 49 681. 8 7.2 342 0.311"
WK PEHL n=211, R% 01 =0.033,R505=0.019; FH n=136,R5 01 =0.052,R% 05 =0. 030, * F/R%EF & (P<C0.05), " * /REFM D
FE(P<0.01), FHRF.
Note:Irrigated land,n=211,R5 o1 =0. 033, R5. 05 = 0. 019. No-irrigated land,n=136,R5 o1 =0. 052, R5.0; =0. 030. * and * * mean signifi-

cant correlations at the levers of 0. 05 and 0. 01, respectively. Same in the next table.
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Table 3 Theoretical semivariogram models and corresponding parameters from land use types
b, F1 N . Ha{H (e H1H He 4 (H
Land use variance Sill co/Ccot o)
AHHLFE OM H8 % xponential 0.001 0.005 180 20.0 0.226
L #WAA NHI -N F8 44 xponential 0.001 0.004 234 25.0 0.465"
Crop land 5%k P Available P 45 % xponential 107 432 775 24.7 0.701
A% K Available K Bk Spherical 630 6 419 685 9.8 0.777
A WL OM F5 % xponential 0.002 0.008 128 25.0 0.220"
Izﬁﬁfgd i&i‘i‘ A NHI -N Bk Spherical 0.1 91.2 361 0.1 0.849"
lzind orchard H P Available P BRI Spherical 18 447 383 4.0 0.975"
A% K Available K BRIR Spherical 10 3 981 122 0.3 0.804"
FHHLE OM BRI Spherical 0.001 0.003 67 33.3 0.235"
P HAE NHP-N Bk Spherical 20. 9 27.3 35 76.6 0.546 "
Vegetable  47%( P Available P Rk Spherical 36.0 588 36 61.2 0.238"
A% K Available K 5% xponential 69.8 151.5 81 46. 1 0.270"
AHLF OM BRAR Spherical 0. 005 0.02 486 25.0 0.204" "
111 A% NH{-N BRAIR Spherical 1.0 432 1 356 0.2 0.540" *
o Crop land  #7%( P Available P #Rik Spherical 11.6 95. 4 1771 12.2 0.916* *
No- A% K Available K Btk Spherical 1.0 1013 2 581 0.1 0.878**
irrigated AL OM 8% xponential 0.002 0.008 181 25.0 0.569* *
fand #aE  BAE NH-N BRIk Spherical 21 293 364 7.2 0.102"
Grapery % P Available P 4§%¢ xponential 201 1316 114 15.2 0.185"*
A5 K Available K BRIR Spherical 122 655 60 18. 6 0.192**
S T PRl 25 ) 28 S P oY, s il 1 B a2 ) REE T vk

(I 7K 3 25 15 A0 4 i A1) F 288 B0 X B 52 X+ 3 o
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