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Spatial Distribution of Soil Carbon Nitrogen and pH of Black Soil
under Long-term Fertilization

JIA Lihui ZHU Ping PENG Chang ZHANG Xiuzhi LI Qiang GAO Hongjun™
Jilin Academy of Agricultural Sciences Changchun 130033 China

Abstract: This research was conducted to reveal the characteristics and spatial variation of profile
soil organic carbon total nitrogen nitrate nitrogen and microbial C and N under long-term different
fertilization treatments. The results showed the combination of manure and chemical fertilizer could
significantly increase the content of surface soil organic carbon total N nitrate N microbial C and
N in the 0-20 c¢m soil layer which mainly concentrated in 0—40 ¢m layer. Soil organic carbon con-
tent in the M, NPK and SNPK treatments was significantly higher than that of chemical fertilizer
treatment (P<0.05) and total N of the two treatments did not decrease due to the low applied a-—
mount of chemical fertilizer. Single applied chemical fertilizer obviously decreased the content of mi-
crobial C and N compared with the ck treatment. Accumulation amount of nitrate N in the M,NPK

NP and N treatments significantly increased that of M; NPK and SNPK treatments obviously de-

creased compared with NPK treatment below 0—40 cm soil layer. Effects of different fertilization
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treatments on soil acidification mainly concentrated in the 0—40 cm soil layer. Applied chemical fer—
tilizer treatments had lower soil pH than the ck and combination of organic and inorganic treatments
pH value of the NPK was 2. 17 lower compared to the SNPK in 2012. Combination of organic and in—
organic fertilizers could not only increase the content of soil C and N but also prevent soil acidifica—
tion replacing chemical fertilizer N input with organic fertilizer N proved to be a feasible method for
fertilization measures in the Black Soil Region of Northeast China.

Key words: soil fertility; black soil; carbon; nitrogen; soil pH; long-term fertilization

N pH
pH 1
1.1
56
(
124°48-33.9" 43°30723")
220 m 4~5<C
[ 34 C -35 C 110~140 d
pH s 2 600~3 000 °C 450 ~ 650 mm
pH 1 200 ~1 600 mm 2 500 ~
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Table1. Basic properties of soil at the beginning of the experiment
Jem 1€ 71)/ w( 7)]/ w( 7)1/ w( 7)]/ w( 71)/ w( 71)/ w( 71)/ oH
(g ks™) (g+kg) (g-kg) (s-ke) (g-kg) (g-kg”) (g-kg)
Aa 0~20 22.8 1.40 1.39 22.1 114 27.0 190 7.6
A 20~40 15.2 1.30 1.35 22.3 98 15.5 181 7.5
AB 40~ 65 7.1 0.57 1. 00 22.0 41 7.2 185 7.5
B 65~90 6.8 0.50 0.98 22.1 39 4.2 189 7.6
BC 90~120 6.3 0. 38 0.91 22.2 37 4.1 187 7.6
1.2 M,NPK  M,NPK
(12 ) 1990 23 t/hm’> 30 t/hm* 1/3
7 :ck( 2/3
) @N( ) ;NP ( ) ; @NPK 10 cm 7 500 kg/hm’
( ) ; &M, NPK( 1); . 20.5%
SNPK( ) ;@DM,NPK ( N 0.4% P,0, 0.49% K,O. 20.7% N
2), 400 m’ 0.16% P,0, 0.75% K,O. 2,
3 11990—1993
2m . 13 1994—1996 222 1997—
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Table 2. Amount of applied fertilizer of different treat—
ments
ck 0 0 0 0
N 165 0 0 0
NP 165 0 82.5 0
NPK 165 0 82.5 82.5
M, NPK 50 115 82.5 82.5
SNPK 112 53 82.5 82.5
M, NPK 165 150 82.5 82.5
M, M, ( )s
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Fig.1. Changes of organic carbon content of profile
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Fig.2. Changes of total N content of profile soil
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Fig.3. Changes of nitrate N content of profile soil
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Fig.4. Changes of SMB-C under long-term different fertilization treatments
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Fig.5. Changes of SMB-N under long-term different fertilization treatments
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3
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Table 3. Changes of soil pH under different fertilization treatments

/em

2005—2007
0~10 10~20 20~40 40~60 60~ 80 80~ 100
ck 7.33 7.23" 7.43" 7.71% 7.82" 7.98" 7. 64
N 5.72°¢ 5. 98¢ 6. 60° 7. 44" 7. 48" 7. 66 6.61
NP 5.41° 5.82°¢ 6.59¢ 7.36° 7.57° 7.75° 6. 04
NPK 5. 66° 5.78¢ 6.52°¢ 7.26" 7. 40° 7.74° 6.19
SNPK 7. 88" 7.91° 8. 00° 8. 15 8. 15 8. 12 7.80
M, NPK 6.97" 7.05" 7. 40" 7. 66 7.79° 7.84° 7.20
M, NPK 7.28" 7.33% 7.78% 8. 09" 8. 12¢ 8. 06" 7.48
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