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The distribution character of soil nutrient and precision management of fertilizer in farmland in the piedmont of Tai-
hang. ZHANG Yu-Ming MAO Ren-Zhao HU Chun-Sheng Center for Agricultural Resources Research Institute of Ge-
netics and Developmental Biology Chinese Academy of Sciences Shijiazhuang 050021 China ZHANG Jia-Bao ZHU An-
Ning Institute of Soil Science Chinese Academy of Sciences Nanjing 210008 China CJEA 2005 13 4 116~120
Abstract The distribution character of soil nutrient and precision management of fertilizer in farmland in the piedmont of
Taihang were studied. The experiment results show that the soil nutrient contents are laid in a range of one or two closed
grades so it is possible for soil nutrient to be managed in subarea. According to the classification criterion of soil nutrient
the soil fertility in this area is at a middle level. The content of soil available phosphorous P is closely related to winter
wheat yield and fertilized phosphorous is the main factor affecting winter wheat yield. The nitrogen N fertilizer is the
most important factor to the maize yield and second one is soil alkaline hydrolysis N or P fertilizer.
Key words Soil nutrient Distribution character Relativity Precision management
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1

Tab.1 Critical value and class of soil available nutrient content

mg kg ! mg kg ! Class
Items  Critical value
Very low Low Middle High Very high
! 70 0~30 30~70 70~ 130 130~160 >160
80 0~40 40~80 80~150  150~200 >200
1 10 0~5 5~10 10~—24 24~60 >60
2
Tab.2 The characters of soil nutrient in demonstration field and in Luancheng County
% %
Places [tems Sample Range Mean value Standard Coefficient of ~ The percentage of soil samples
deviation variation below the critical value
g kg 160 1.2 ~ 22.8 16.5 1.71 10.4
N g kg'! 160 0.81 — 1.19 1.00 0.07 7.2
P g kg! 160 0.57 — 1.53 0.74 0.08 10.7
mg kg ! 160 42.9 ~ 106.1 71.6 9.4 13.2 43.9
mg kg ! 160 3.5 ~ 98.2 8.3 6.7 79.8 65.2
mg kg ! 160 87.0 — 193.0 114.4 17.2 15.0 0
g kg! 289 11.8 — 30.7 17.34 2.38 13.7
N g kg'! 289 0.79 ~ 1.57 1,11 0.14 12.4
P g kg! 289 0.57 — 1.42 0.84 0.12 14.2
mg kg ! 289 54.2 ~ 120.1 79.8 9.9 12.4 15.9
mg kg ! 289 5.6 ~ 104.2 20.9 13.2 63.0 27.3
mg kg ! 289 68.0 — 296.0 113.2 32.4 28.6 5.2
100 % “ "5
<50% 50% ~70% 70% ~85% 85% ~95% >95% 3 1
2

84.1% 94.8% 72.7%
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3 a b
Tab.3 Distribution frequency of soil available nutrient for crop field in demonstration field a and Luancheng County b
3 2.2
Tab.3  Yield of crop for demonstrate region
kg hm 2 kg hm ™2 %
Crops Range Mean value Standard deviation ~ Coefficient of variation
3789~7750 5318 926.8 17.4 Fisher
4581~12187 7699 1410.0 18.3 3
7426~ 16698 12756 1588.0 12.4 ) )
5318kg hm 3789kg hm
7750kg hm? 4
Tab.4 The correlation coefficients among soil nutrients fertilizations and yield of wheat
N P
4581 ~ 12187kg 1’11’1’12 Items Alkaline Available K Available P N fertilizer P fertilizer =~ Wheat yield
) hydrolysis N
7699kg hm
1 0.243 0.411™ 0.163 0.017 -0.153
18.3%
1 0.232 0.016 —0.150 0.089
1 0.095 0.388" 0.208
N 1 0.056 0.153
P 1 0.400 "
1
4 5
P N
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Tab.5 The correlation coefficients among soil nutrients fertilizations and yield of maize
N P
[tems Alkaline Auvailable K Available P N fertilizer P fertilizer ~Maize yield
hydrolysis N
1 0.637" 0.383™ 0.278 0.146 0.509 "
1 0.233 0.351° 0.135 0.446™
3 1 0.059  0.385°  0.034
F=1yx 1*Ry XN E 1 N 1 0.523"  0.723™
P ke hn? P 1 0.477"
t hm*> R, :
% N 1t kg E %
1 2 289
84.1% 70 ~ 130mk kg 15.9% 30 ~
70mg kg 26.6% 24~60mg kg 56.7%
10~24mg kg 15.2% 5~10mg kg
83.7% 3 230
55.2% 44.8% 5~10mg kg 72.0%
95.7% 3
1
6
6
Tab.6 Classes of soil nutrients and recommendation amount of N P K
t hm™?2 mg kg™! kg hm ™2
Yield Items Available nutrient Recommendation fertilizer amount
Wheat Maize
6~7.5 30~70 158~197 213~266 PSS
70~130 89~111 120~ 149 56
5~10 78~98
10~24 44~55
24~60 20~25
80~150 68~84 61~77
Y., = 3726.07 + 15.771 X P 2
Y. kg hm* P P kg hm’
P P
2 N
N 89~111kg hm* N 5

Y, = 5926.017 + 7.168 X N 3
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Y,

m

= 2789.429 + 6.247 X N + 38.243 x AN

Y, = 2746.146 + 5.538 X N + 38.246 X AN + 6.675 X P

Y,, kg hm> N P N P kg hm> AN mg kg
3 N
P
P 3 ~5 N P
2 ~ 5 F 17.4 101.6 76.6  53.5 Fo o

P N
N N P

1 2

N P

2002 33 3 188~193
1999
1998.359~387
1989.313~327
. 2001.205~213
SPSS for window . 2001.418~438
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