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4500~9000kg/hn? 5

C 2.1~7.50/kg N 0.18~0.71g/kg C
2.0g/kg N 0.22g/kg 9000 kg/hn? 5 C
1.3~3.0g/kg 7.0~9.7g/kg N 0.34 ~ 0.41g/kg 0.70 ~ 1.05g/kg
C
S153.6
1.2
1.2
[3
1988 1m? 1mx1im
65cm 15cm
50cm 0 50cm
1 1 2
1988
1.1 0~20cm
17.6°C 1795mm
1318mm 3~6
261
1
Tablel Physical and chemical properties of infertile red soils tested
pH (<0.002mm)  (g/kg) C (gko) N (gko) CIN
4.87 20.0 5.10 0.48 10.6
4,55 39.8 3.28 0.43 7.6
4,72 39.2 1.12 0.34 33

(1999011801 39899370
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Table2 Treatmentsin the experiment

kg/ (. )
N1PiK NeoPaoK 60 ¥ C N
NyPiK; 1 NeoPaoK eo 2250
N2PK N120PeoK 120 C
NoP:K, 1 N 120PsoK 120 2250 3 4500~9000
NoPK, i Euozaoilzo ‘212(5)2 kg/hmz 5 C
N2P2K 120Pa0K 120
NP X NusPooK 4500 2.1~7.5g/kg 4.7g/kg N
0.18~0.71g/kg 0.45g/kg
1.3 C 20gkg N
[4] 0.22g/kg
c 9000 kg/hm® 5 C
. 1.3~3.0g/kg 70~9.7gkg N
Kononova 9 0.34~041g/kg 0.70~1.05g/kg
3 5
Hoffmann G = Teicher K 1961
Hoffmann G 1967 14 C N
[7]
28+1 5
C N 1.50/kg 0.15g/kg
1 [10] c
c N N 0.24g/kg  0.03g/kg
(5 pH (8 c N
Fe Al - pH 3.2
Fe EDTA Al N N
C
2
C
3 C N (9/kg)

Table3 Increment of soil organic C and total N in the surface layer under different treatments after 5 years cultivation (g/kg)

C N C N C N C N C N C N
N;PK1 1.2 0.22 1.0 0.16 31 0.30 0.7 0.10 32 038 17 0.15
N;PK1 1 33 0.38 35 0.42 45 0.42 41 0.46 52 043 51 0.47
N2PK > 1.9 0.21 1.3 0.17 31 0.30 1.8 0.14 38 036 16 0.15
N2PK > 1 31 0.32 23 0.27 54 0.49 4.3 0.45 51 048 4.1 0.39
N2PK > 2 39 0.42 4.0 041 52 0.68 6.4 0.57 6.0 0.56 74 0.68
N2PK > 1 21 0.18 32 0.28 45 0.39 4.2 0.38 45 043 4.6 0.53
NoPK > 2 3.2 0.36 4.9 0.39 6.0 0.57 6.0 0.54 6.3 055 7.5 0.71

1993 11
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4 : 307
C N C 1.4~2.3g/kg
50%~55%
2.2 C
C [11]
C >5mm
C 0.5~0.25mm C
4.33g/kg 4.89g/kg 5
4.40g/kg >5mm C C
C 12.3% 0.5~0.25mm
C 3.6%
4  3~2mm 2~1mm 1~0.5mm C >1mm <lmm
2.4~3.4g/kg 75%~85% C
>5mm  5~3mm 0.5~0.25mm
4 C
Table4 Effect of fertilization treatments on organic C content in aggregates of different sizesin infertile red soils
c C g/kg
(g/kg) >5mm 5~3mm 3~2mm 2~1Imm 1~0.5mm 0.5~0.25mm
N2PK 3.77 6.83 454 574 7.68 5.42 3.00
- NP,K o+ 2 7.37 6.86 6.70 6.36 8.40 5.51 323
N2PK 3.83 8.08 11.8 4.25 4.58 2.96 2.39
N2PK 2+ 2 8.86 12.0 13.7 9.75 9.71 7.36 5.48
N2PK 2+ 2 6.27 11.2 10.1 8.21 8.86 6.36 4.46
N2PK 2.84 2.36 212 212 2.76 2.58 237
NP,K o+ 2 5.83 7.89 5.88 5.97 6.66 5.35 3.76
N2PK 4,94 6.91 717 7.24 6.72 4.33 2.67
- N2PK 2+ 2 6.66 9.29 104 11.6 11.6 7.75 3.62
NPK 4.88 8.38 6.70 6.26 5.66 3.78 2.95
N2PK 2+ 2 7.83 8.52 7.64 7.85 6.67 4.79 3.86
N2PK 4.55 5.67 4.40 3.98 4.32 3.26 2.85
N2PK 2+ 2 7.38 6.79 7.43 7.66 7.46 512 3.90
1994 11
5 C
Table5 Effect of fertilization treatments on distribution of organic C in aggregates of different sizesin infertile red soils
C C%
>5mm 5~3mm 3~2mm 2~1mm 1~0.5mm 0.5~0.25mm <0.25mm
N2PK 27 19 24 56 104 19.7 57.3
- N2PK 2+ 2 11.7 4.0 22 41 7.2 8.8 62.0
N2PK 6.5 55 23 4.6 7.7 12.0 61.4
NP,K o+ 2 18.3 6.0 35 6.5 10.8 89 46.0
N2PK 2+ 2 244 53 25 7.3 10.0 10.8 39.7
N2PK 6.1 4.7 27 4.7 8.9 11.7 61.2
N2PK 2+ 2 185 6.2 4.9 7.8 111 9.9 41.6
N2PK 10.6 4.3 28 55 7.8 13.2 55.8
- NP,K o+ 2 27.6 75 4.6 6.3 9.0 10.8 65.8
N2PK 20.1 34 34 7.1 9.7 10.7 45.6
N2PK 2+ 2 131 34 27 53 79 9.2 58.4
N2PK 17.0 52 26 4.9 9.7 11.6 49.0
N2PK -+ 2 227 6.6 4.3 6.4 8.1 75 4.4

1994 11
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C C E4 6
pH Fe Al
[12
6
Table6 Effect of fertilization treatments on composition and properties of humusin infertile red soils
pH H/F E Es/Es
(KT C(gkg) c c c Fe0;  ALO;
( Cc% (gkg) (gkg)

N2PK 3.75 / / / / / / / 11 21
NPK o+ 1 381 / / / / / / / / /
N2PK 2+ 2 3.82 4.8 46.0 38.0 7.98 0.21 0.469 7.44 0.9 1.8
NPK o+ 1 3.78 / / / / / / / / /
N2PK 2+ 2 3.84 45 438 36.2 7.58 0.21 0.463 8.74 0.9 21
N2PK 3.65 / / / / / / / 1.9 30
NPK o+ 1 3.66 / / / / / / / / /
N2PK 2+ 2 3.68 6.9 37.8 30.8 7.04 0.23 0.498 7.22 17 3.0
NoPK o+ 1 3.70 / / / / / / / / /
N2PK 2+ 2 3.70 52 42.0 34.2 7.82 0.23 0.520 8.13 17 26
NoPK o+ 2 / 6.8 325 26.8 5.76 0.22 0.363 6.85 / /
NoPK o+ 2 / 50 323 26.0 6.30 0.24 0.375 8.72 / /
N2PK 4.07 / / / / / / / 1.8 23
NPK o+ 1 4.03 / / / / / / / / /
N2PK 2+ 2 413 4.3 47.8 39.8 8.07 0.20 0.417 7.19 1.8 20
NPK o+ 1 4.02 / / / / / / / / /
N2PK 2+ 2 4.10 / / / / / / / 1.8 22
N2PK 4.04 / / / / / / / 26 27
NPK o+ 1 4.08 / / / / / / / / /
N2PK 2+ 2 4.16 7.3 36.3 29.1 7.23 0.25 0.367 8.53 31 26
NPK o+ 1 3.87 / / / / / / / / /
N2PK 2+ 2 4.04 / / / / / / / 29 24
N2PK 2+ 2 / 6.6 29.7 244 529 0.22 0.351 7.31 / /

1993 11 1991 5
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Table7 Effect of fertilization treatments on enzyme activity in infertile red soils

( my(g 24n)  (NH.-N mg(g 24h) (_mg(g 24h)

NoPK 10.2 0.16 3.09
- NoPKA+ 1 108 0.24 405
NPK+ 2 106 0.30 471
NoPK 175 0.16 3.08
NoPKA+ 2 17.0 0.32 6.50
NoPKA+ 2 17.1 0.28 5.16
NoPK 21.0 011 245
NoPKA+ 2 256 0.25 5.63
NoPK 8.09 0.15 3.20
- NPK+ 2 9.96 0.36 476
NoPK 9.08 0.15 381
NoPKA+ 2 135 0.25 6.50
NoPK 125 0.12 449
NoPKA+ 2 18.8 0.32 7.01
1994 11
8

Table8 Effect of fertilization treatments on microorganism populationsin infertile red soils

(10 ) (10 ) (10 ) (10 )
NoPK 438.7 309.5 30.1 126.2
- NLPK o+ 2 1470.2 1401.0 129.6 56.2
N,PK » 255.1 171.4 401.5 435
N,PK o+ 2 354.9 242.2 268.2 85.9
N,PK >+ 2 1052.4 963.8 1111 775
NoPK 189.8 525 401.6 97.1
N,PK o+ 2 228.9 151.2 167.1 61.0
N,PK » 196.2 142.1 42.4 49.9
- N,PK o+ 2 1808.7 1729.0 7.9 78.9
NoPK 635.1 595.8 131.2 26.2
NLPK o+ 2 810.6 771.1 131.6 26.3
NoPK 135.3 88.2 156.4 45,5
NLPoK o+ 2 476.0 396.6 226.6 56.7
1995 1
3
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EFFECT OF FERTILIZER APPLICATION ON BIOCHEMICAL
PROPERTIESOF INFERTILE RED SOILS

Li Zhongpel Jiao Kun LinXinxiong Cheng Lili
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008 )

Abstract A long-term field experiment was conducted at the Ecological Experimental Station of Red Sail,
Chinese Academy of Sciences in order to investigate rehabilitation of fertility in infertile red soils with application of
fertilizers. This paper reported mainly results of the experiment about changes in soil biochemical properties.
Application of organic manure at a rate of 4500~9000kg/hm? for 5 years increased organic carbon content by
2.1~7.5g/kg and total nitrogen by 0.18~0.71g/kg in surface 20cm of infertile red soils, while application of inorganic
fertilizers only by 2.0g/kg and 0.22g/kg, respectively. When the application rate of organic manure was 9000kg/hm?, 5
years application could increase the organic carbon content from 1.3~3.0g/kg to 7.0~9.7g/kg and the total nitrogen
from 0.34~0.41g/kg to 0.70~1.05g/kg in surface 20cm of infertile red soils, which were close to the level of normal
upland red soil. Organic matter accumulation also varied with the parent material, landuse pattern and organic manure
application rate. Application of organic manure, moreover, significantly increased the content and ratio of organic
carbon in macroaggregates, enzyme activity, microorganism population, indicating its important role for improving
nutrient availability and organic matter quality.

Keywords Infertilered soils, Fertilization, Biochemical propertie



