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Abstract: Soil available nutrients serve as reliable indicators for evaluating soil fertility. The complete understand-
ing of soil available nutrients is the foundation of soil nutrient management and reasonable fertilization. This study target-
ed at Xingping County and explored the spatial and temporal patterns of soil available N, P and K in Weihe Plain farm-
land, using GIS technology and data from “3414” experiments. Our objective is to provide scientific guidance and theo-
retical basis for the regional balanced fertilization, farmland maintenance and agricultural production. The results showed
that the current average contents of soil available nitrogen (AN), available phosphorus (AP) and available potassium
(AK) in Xingping farmland were 38.38 mg-kg™', 27.13 mg-kg™ " and 202.07 mg-kg~!, and the average ratio of AN
to AP (N/P) was 1.99. These three nutrients belonged to weak spatial dependence under 400 m sampling scale, mainly
affected by fertilization, cropping systems, topography, soil types. As a whole, soil AK was abundant, while 7.43% of
AP and 67.98% of AN was lack. During the past 30 years, compared with the results in the 1980s, AN content de-
creased and its reduction rate increased from east to west and from south to north. AP content increased and its increasing
rate increased from south to north. AK content generally increased while increased in the north and decreased in the
south. At the same time, soil available N/P ratio in the whole had reverse trend. The blindness of fertilization and low
fertilizer utilization rate are the major obstacles. It should be paid close attention to the effective supplement of N fertiliz-
er, the control of P fertilizer and the consumption of soil available K in the southern Weihe terrace, so as to balance soil

nutrients and improve the regional economic and ecological benefits.
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Table 1  Abundant indexes of soil available nutrients in farmland of Xingping County
FHAER WA 5 o 7= TS
Index Highly rich Rich Moderate Lack Highly low
A AN/ (mg-kg™") >80 60 ~ 80 40 ~ 60 20 ~ 40 <20
HE AP/ (mgkg™") > 40 30~40 20 ~ 30 10~ 20 <10
HAHET AK/ (mg-kg™") > 200 150 ~ 200 100 ~ 150 50 ~ 100 <50
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Table 2 Statistical characteristics of soil available nutrients in farmland of Xingping County

- 2010 1980
et - " " ” . .
Index BoME O BRME PE X EREREE {3 358 P i ARAR
Min. Max. Mean Std. C.V. Skewness Kurtosis Mean Std. C.V.
HEUA AN 7.70 82.20 38.38 15.52 40.44 0.005" 2.87" 52.90 17.00 32.07
A AP 5.30 65.10 27.13 15.40 56.76 -0.10" 2.00" 13.10 8.80 67.17
TSN AK 56.00 420.00 202.07 95.04 47.03 -0.11" 2.78" 170.00 51.00 30.35
AW NP 0.14 10.47 1.99 1.49 74.87 — — 2.67 — —
T x FORGAEWIGIFE LR NG
Note: * stands for data showing normal distribution after transformation.
F3 MEHERIXKRE T EEREN TS ST HFIE
Table 3 Statistical characteristics of soil available nutrients in different agricultural zones of Xingping County
el X LA AN/ (mg kg™ ') HE AP/ (mg-kg™") LA AK/(mg-kg™") HH N/P
Agricultural zone 2010 1980 2010 1980 2010 1980 2010 1980
I 38.03 +0.66a 49.10 28.67+0.82a 9.26 230.09+3.21a  155.47 1.92+0.07a 3.05
i 39.05+0.6la 61.20 26.57 £0.53b 14.84 191.97 £4.95h  192.28 2.00+0.05a 2.01
I 32.70 +1.87b 56.00 23.52+1.17b 16.50 131.40£6.35¢  168.70 2.24+0.10a 1.51
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Fig.3 Changing rate of soil available nutrients among 14 towns in Xingping County for nearly 30 years
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Table 4  Parameters fitted by semivariogram models for soil available nutrients in farmland of Xingping County

T fe B4l HEAMH e RK A5 F Range/km UM% 2 Prediction errors/(mg-kg™")

Index Model Co Co+ € C/(Co+ C) Bk Max. £/ Min.  RMSE ASE MSE RMSSE
B AN E 1.989  0.138 0.935 19.84 6.53 15.35 14.97  -0.002  1.035
R AP E 0.295  0.358 0.824 14.11 9.12 15.31 17.57  —0.015  0.8983
R AK E 0.187  0.246 0.760 12.45 10.27 87.45 101.90  0.0006  0.9049

3.2.2 HraRESM 30 ak, BEELR AR EHEUFSAESH AP AEEREEESF (P <

e BEE D7 S AR 1k, AL LA AL AR B i 2
FEFFIA T BRSBTS K, 22 B VR e AR T i, %2
SR FA%S ] BT 3, B TR R B
SOETTHEH AR D T 17.33 ke, RAEDARHE
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BB 3R A8 7 o 1 £ 1] 45 3K B A 2 35 M AH OG 6 &
(Riggzm = 0. 1247 " | Ry = 0. 1517 7, Rygogum =
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T AT , BV S, M B0 SIS Y K IS Y 8 PR S5
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Table 5 Soil available N, P and K contents in farmland of Xingping County as affected by different factors

B HEA AN AW AP HEH AK
H#E E L7

Factors Index P {E FAE RS F1E RS F &
Mean/(mg-kg™!) Value Mean/(mg-kg ™) Value Mean/(mg-kg ") Value

INEE - K 39.30+0.51a 26.33 +0.46b 183.47 +2.71b

Fiit Kk - EK 29.70 + 4.45b 35.03+2.84a v 269.90 + 16.32a
e ] 8.24" 6.53" 87.09"

il 5 el 35.23£0.79b 28.98 +1.33a 285.21 +6.42a

SEH 25.92 +3.40b 34.45 +5.90ab 86.20 + 15.91¢

T — G B 36.22+1.16a 24.68 +1.02a 163.17 £6.75a

%5 TE T 2 B Hh 39.12+0.70b 26.68 +0.62ab ) 193.68 + 3.59h
e e 2.38" 3.41° 26.55"

R BT =B i 41.33+2.32b 29.56 + 2. 14be 203.38 + 12.94b

L EYE 38.00 = 0.45ab 28.55+0.82¢ 231.17 £4.95¢

A+ 38.46 +0.49a 27.71£0.50a 210.14 £2.99a

-3¢ b 28.95+2.33b 25.45 +2.96ab 147.21 = 18.96b
e ) 3.47% 4.78" 20.64"

KA W+ 38.21+1.57a 22.21+1.20b 144.86 +7.21b

# 40.38 £ 1.60a 27.87+1.54a 205.52 +10.75a

T A — R ARG FREFROR 221K 5% BE K5 * KR 0.05 BB E K.
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FETRFE IES A0 145 1 5857 o 5ds , e 4%
B A T 22 RECE A Y ] S50, 32 A3 v L
FEAEE J7 2%, 2 B3 b s A0 5 423 ) 4341 81 (20
mx20 m), W& 4(a) ~ 4(c) FiR, & 3% 045 br B Ak
23 (AP AT RFAE AN T
LT TR IZ A AR R A [ 52t e i o D AT

Ja R SRR, Hodh 67.98% iR AL T Bz
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AT, AT A4H , 20 ~ 30 mg- kg™ Kb AL AE PG
TR B R A U R L KB A B A AT
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BT = VU - 1Sk — R 36 BRI AL Ay X, LR AE G 5K
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Fig.4  Distribution of soil available nutrients contents and soil available N/P in Xingping County
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