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Table 1 Statistics of contents of soil alkalytic N and available P in cultivated lands of Pucheng County in 1980 and 2011
19804F Year 1980 20114F Year 2011

AR I fE tlenEe| RifEZE ERFR AR I {E tlene| PrifEZE  ERAR

T FItem Number of ~ Mean Range Std eV Number of ~ Mean Range Std v
samples  (mgkg™") (mgkg™) diversion (%) samples  (mgkg™) (mgkg™") diversion (%)

AN 760 40.75 10 ~ 155 15.16 37.20 859 75.11 18.10 ~ 209.00 29.05 38.68
AN-T 608 40.69 10 ~ 144 14.45 35.51 687 74.85 18.10 ~ 209.00 28.04 37.46
AN-S 152 41.07 16 ~ 155 17.77 43.26 172 76.14 27.80 ~ 197.20 32.87 43.17
AP 760 6.86 2~31 4.21 61.43 859 19.16 2.50 ~ 89.90 14.68 76.64
AP-T 608 6.87 2~31 4.18 60.91 687 19.18 2.50 ~ 89.90 15.02 78.28
AP-S 152 6.81 2~29 4.34 63.71 172 19.07 3.60 ~ 85.70 13.32 69.84
AN/AP 760 7.21 0.72 ~ 24 3.78 52.44 859 5.60 0.31 ~23.33 3.70 66.00
AN/AP-T 608 7.22 0.75 ~24 3.80 52.58 687 5.67 0.31 ~23.33 3.78 66.79
AN/AP-S 152 7.18 1.38~24 3.73 52.02 172 5.34 0.60 ~22.33 3.32 62.22

T ANGZ O R ARREAS s AN A B S008I ZRAEAS 5 AN-SJE AN i J0T B ik S S0 IEFEAS (AP, AN/AP[E]ZE) Note: AN
stands for alkalytic nitrogen of the total samples; AN-T for alkalytic nitrogen of the training samples; AN-S stands for alkalytic nitrogen of the

test samples (for AP, AN/AP the same as the above )

F2 HEEERAHMTIEERE. ANBERrFESRERARESH
Table 2 Optimal semivariogram models and their parameters for soil AN and AP in cultivated land of Pucheng County during the two

different periods

R HRRE O BR Hegfn BRSO GRS RETVIHM JUEREL Moran’ s1 bRiEfL Sr4EEL
Period  Item  Model C, C+C A (m) Cyof (C+C) RSS R® Z FD
AN JRELE  0.048 0.084 5600 0.571 7.39 x 10-5 0.886 0.220 14.98 1.941
150 AP B E  0.021 0.035 5500 0.600 3.55 x 10-6 0.967 0.113 7.763 1.951
AN ERIRS 0.290 0.371 1750 0.782 5.30 x 10-4 0.624 0.125 6.457 1.994
2ot AP f8ELE  0.155 0.237 5200 0.654 6.68 x 10-4 0.786 0.145 7.441 1.962

K, Br R A D 87.89% 5 HRHb + e Rowk
FHORO FEA T =" K, B R A
87.22% . ZiI304FRy k€, ISR &M
DR . 201 V4F SRR . AR A R R
T CET/T OKF, HALESS A E45.36% .
57.11%. HME3AH, FE40A8 40 SHG(E Z 0] 2
Wl E A SE (p<0.01) , JEARAE X 358 337 4 06
P, e X SR A G RS B A TR,
TR BRI URAE PH S 52 ) L2 [ A JRy S i A8 R
20 20 SOAF AR B it 2 7 1 7F P i 5 I X A
BANEZ, @300 LRSS T BN E,
39.329% FHF Hi - L0 5L 75 T30 ~ 40 mg kg,
24.87% (R #F M A ERK % A 7 740 mg kg™ 'L b
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Table 3 Percentages of grades of cultivated land of Pucheng County ( % ) in abundance of soil AN and AP

S al S
% Range Percentage (% ) % Range Percentage (% )
Grade o Grade .,
(mgkg™) AN o0 ANy, (mgkg™") AP o0 APy,
W& Ver
45 Very high >80 — 21.30 Y >30 — 8.27
high
F8 High 70 ~ 80 — 45.36 F8 High 20 ~ 30 — 57.11
P& Medium 60 ~ 70 1.23 28.06 R4 Medium 15~20 3.14 31.93
= Low 50 ~ 60 10.89 5.28 = Low 10~15 87.22 2.69
Ml Z Ver
BB Very low <50 87.89 — 1 Y <10 9.64 —
ow

e EBE AR TR 34147 HRIACEGR LS 2 S Note: The abundance indices are sourced from the "3414" fertilization

field experiment in Pucheng County
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Fig.2 Spatio—temporal variation maps of soil readily available nutrients in Pucheng County
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Table 4 Soil AN and AP in cultivated land of Pucheng County relative to type of soil, type of landform and type of landuse ( mg kg™ )

it H

lem AN 050 AN, AP 050 AP,
At 41.98 + 0.86a 69.31 = 0.84a 6.87 + 0.24a 14.58 + 0.36a
et =i At 41.85+1.13a 68.98 = 1.26a 7.25+0.49a 12.64 + 0.50bh
Y+ 37.43 +0.90b 64.14 +1.07b 6.56 +0.24a 12.18 + 0.40b
AL L R X 40.99 + 1.12b 59.41 £ 1.06¢ 6.24 +0.25a 10.41 +0.33¢
HgEA PRI 36.94 + 0.69¢ 67.71 +0.76h 6.77 £ 0.23a 12.98 +0.33b
R S DENES 46.51 +1.05a 72.94 +1.18a 7.67+0.37a 15.74 +0.42a
+ Hi A1 Fi T — 59.04 £0.95a — 11.19+0.33a
ZEN TR e b — 70.95 + 0.69h — 14.18 £ 0.28b

B M £ bR AR — N 2R PR FRNG FRER R 2 573350.05 5 K Note: Mean + SE. Different lowercase letters mean

significant difference at the 0.05 level

*5 HEHEMHIIRERER. SRHMSNMETEEAEXMNE

Table 5 Correlations of soil AN and AP with environment variables in cultivated land of Pucheng County

it H H BT 2R A Yo %73 PEAK R B R 2

Item oM TN AK Slope Altitude Distance to river
AN1980 0.429" 0.532" 0.397" -0.239" -0.226" -0.074"
AN2011 0.349™ 0.425" 0.206" -0.180" -0.270" -0.183"
AP1980 0.226" 0.173" 0.279" -0.067 -0.085" -0.090"
AP2011 0.031 0.128" 0.162" -0.193" -0.280" -0.1117

T #RIR0.01KF B ¥ Note: ** stands for significant correlation at the 0.01 level

T B R JEOR 9629, 7kem 24 551265 km®, R i B b _ B[ o R Nitrogen fertlizer 217
AR R R G, A R, AT T K R 25 50| o BHIB Phosphate ferdlzer 2046
g, TR T LM GOKRIBHE T . BT B2 1678 1028
. 1980FARHLE S H14.74x 104 ke, 201148 §22 1195 $
PER 548.02 x 104 kw, HLBFEIFL L H37.80% 42 %E’E 10} 30 I §§8.61
E61.79%, BUMAOKPHE . BUBMMCHIEREFE 55 5o ] (o5 [0 180D
B 2 e, HE T S A BT 2 T & [bbgs oo b [ ? e
WY, MRS AT D AR R, R R 1980 1985 1990 1995 2000 2005 2010
5 I T 3 RS 2 0k -4 C 22 (PR SR A M i ear
T HE B A R 1 B4 1980—20104F 5 bk H it NE 4 i 12 A2 L &
LA 30AESE . UK IE RO T R Fig. 4 Variation diagram of fertilizer consumption ( on net

element basis ) from 1980 to 2010 in cultivated land of Pucheng
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SPATIAL-TEMPORAL VARIABILITY OF SOIL READILY AVAILABLE NUTRIENTS IN
CULTIVATED LAND OF WEIBEI TABLELAND AREA

Yu Yang' Zhao Yeting' Chang Qingrui'’

(1 Key Laboratory of Plant Nutrition and the Agro-environment in Northwest China, Ministry of Agriculture, College of Resources

and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China )

Abstract In order to fully understand the spatio-temporal variability of soil available nutrients in
cultivated lands of Weibei Tableland, measured data of soil readily available nutrient contents in cultivated
lands of Pucheng, a typical agricultural county of Weibei Tableland, in 1980 and 2011 were gathered and
analyzed, using traditional statistics and geo-statistics in combination with GIS technology for spatio-temporal
variation of alkalytic nitrogen ( AN ) , available phosphorus ( AP ) and its affecting factors. Significant
differences were found between the two years in content of soil nutrients (p < 0.05) .1In 2011, the average
content of AN and AP was 75.11 mg kg™' and 19.166 mg kg™, respectively, or 84.32% and 179.30% higher
than their respective one in 1980, but the mean AN/AP was 5.60 in 2011, 22.33% lower than that in 1980,
which indicates that their variation coefficients ( CV ) of the two periods ranged between 35% ~ 77%,
and ranked moderate in intensity. However, CVs of the two soil nutrients both increased, with CV of AP
in particular, the CV of AN increased by 1.48% and of AP by15.21%. Obviously in the past 30 years the
contents of soil AN and AP in the cultivated lands of Pucheng County increased significantly, with widened
span between extremes and intensified variability.

The semi-variance function and fractal dimension ( FD ) analyses of the data show that the contents of
AN and AP were higher in 2011 than in 1980 in nugget/sill ratio and in fractal dimension, but narrower in
spatial correlation distance. Meanwhile, the spatial autocorrelation analysis reveals that the normalized Z
scores of Global Moran’ s I of AN and AP were higher than 2.58, which indicates that the two were extremely
significant in spatial autocorrelationship (p<0.01) and in spatial clustering. Nevertheless, the Z scores
of AN and AP in 2011 were lower than those in 1980. The results of the above—mentioned analyses are quite
consistent, indicating that in the past 30 years, the spatial structure features of AN and AP weakened and
correlationship lowered. Variation of soil nutrient contents is closely related to their initial values (p <0.01) .
In soils low in initial value, soil available nutrient contents increased drastically, while in soils high in
initial value they increased slowly or even decreased somewhat. Quite obviously, initial values of the soil
nutrient contents influence their spatial distribution and evolution patterns. Meanwhile, regions high in AN/
AP have turned into regions low in the ratio and vice versa. Though in areas the severe imbalance between AN
and AP are corrected to a certain extent, they are still not suitable for cultivation.

Besides, impacts of geomorphic type, soil type, land use type, irrigation and fertilization on soil
nutrient contents were analyzed. It was found that irrigation and fertilization were the main artificial factors
affecting spatio—temporal variation of soil AN and AP. Human activities blurred the influence of natural
factors and weakened the correlationship between soil organic matter and other nutrients. Moreover, intensity
and emphasis of artificial fertilization enhanced differentiation of landforms and soil types, thus intensifying

the correlation between soil nutrient and geomorphic types. Therefore, excessive application of N and P
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fertilizers and improvement of irrigation conditions contributes most to the increase in soil AN and AP. During
the process of cultivation management, effective site specific measures should be taken in formula fertilization
and soil quality management.

Key words Soil; Alkalytic nitrogen; Available phosphorus; Spatial-temporal variation
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