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Protective effect of agri-land ecosystem for soil fertility

LU Jia-Long,ZHANG Yi-Ping, WANG Xu-Dong, TANG Dai-Liang, HUA Dang-Ling
(College of Resources and Environment Sciences Northwestern Science and Technology University of Agriculture and
ForestryShaanxi Yangling 712100,China)

Abstract: Research of long-term fix-experiments showed that in the semi-arid area,the fallow was un-
favourable to increase of soil organic matter content. It impelled to drop energy state,increase aromaticity
extent and develop forward to aging of humic acid. Fallow made the soil composite aggregate change from
G, to G, ,decrease the activity of soil enzyme.increase the intensity of biochemistry action and decrease the
level of total fertility. So,agri-land ecosystem had protective effect of soil fertility.
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Table 1 Experiment plan
P P 2.1
Kinds of fertilizer applied
(kg/hm?) 2.1.1 1978~1998
1 B
Treatment )
Urea :u‘pehrfl Corn Animal ’
phosphate '\~ manure ( )
Control 0 0 0 0 ,21a 13.53g/kg,
Fertilizer 450 525 0 0 0.47g/kg,
Fallow 450 525 9375 0 (12. 97g/kg) ,
Low corn stalk 450 525 9375 0 (
Middle corn stalk 450 525 18750 0 ’
High corn stalk 450 525 37500 0 15. 18g/kg)
Animal manure 450 525 0 37500 (14. IOg/kg) .
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Table 2 Caloric values (Energy state)of soil s . 2.1.3
humic acids under different conditions of fertilization 1994 9
Caloric value .
Treatment 4a 10a Go s
Four years Ten years ; .Gy . G,
Control 17. 887 15. 247
b b
Fallow 17.762 14. 075 G
o Gy
Low corn stalk — 15.493
b o
3 DTA (AH)

Table 3 Eathalpy change value (AH) of DTA curves of soil humic acids under different conditions of fertilization

( 4a) (426~493 C) ( 10a) (424~495C)
Exothermic peak (four years) Exothermic peak(ten years)
Treatment (CHAH /g )
AHJ/g)
Peak temperature Peak temperature
Control 462,493 2504. 96 426,474 8397. 88
Fallow 426 1947.7 447. 485 7328.99
Low corn stalk 460 3890. 38
4 DTG (Ea)

Table 4 Activation energy(Ea) of DTG curves of soil humic acids under different conditions of fertilization

Weight loss peak

4a Four years 10a Ten years 10a Ten years
T (505~565C) (466~522C) (511~569C)
reatment
) Ea ) Ea ) Ea
Peak temperature (KJ/mol) Peak temperature (K]J/mol) Peak temperature (KJ/mol)
Control 555 62.59 478 166. 47 527 135. 36
Fallow 505 79.93 503 183. 68 558 221. 65
Low corn stalk — — 511 152. 69 557 125. 65
5 E, Es 6 . Go
Table 5 Values of E,; and Eg of soil humic acids > > > > ;
under different conditions of fertilization G, > > > > ,
4a 10a G, > > > > .
Four years Ten years G
Treatment 3 - ) ) 1 s
E, Eg E, Eg G, )
Control 0.738 0.214 1.58 0.404
Fallow 0.764 0.222 1.41 0.373 .
8]
Low corn stalk — — 1.39 0.343 °
2.2
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R . . 6 (g/kg)
s s Table 6 Weight distribution of complex of
X each colloidal dispersion group
b
s s Treatment Go G Gy
s . Control 180.8 191.2 73.7
s Fertilizer 185.7 187.5 69.3
, Fallow 179.2  206.5 56.5
High corn stalk 162.3 188.5 87.3
‘ Animal manure 153.5 197.7 78.8
o . b
’ A 9
[9~11]
7 (g/kg)
Table 7 Contents of soil total phosphorus
Treatment 1987 1989 1991 1993 1994 1995
Control 0. 465 0. 460 0. 545 0. 540 0.525 0.510
Fallow 0.558 0. 554 0. 628 0.612 0. 606 0.596
Low corn stalk 0. 650 0. 560 0. 650 0. 640 0. 586 0. 620
8
Table 8 Intensity of biochemical function and activity of soil enzyme
Hg()z
Alkaline H.0, Inversion Respiratory Decomposition intensity
Treatment Urease . .
Phosphatase enzyme enzyme intensity of cellulose
Control 1030 138 2. 64 1.99 0. 508 29.0
Fellow 1510 184 4.95 1. 38 0.613 48.9
Low corn stalk 1070 113 4. 06 0. 30 0.796 92. 6
Middle corn stalk 1835 234 5.87 1. 80 0. 764 82.9
Animal manure 1985 280 7.37 1. 90 01732 54.8
Urease:NH;-Npg/g/24h « g« 37C; :  Alkaline phosphatase:Phenol-pg/g/h « 5¢ « 37 C ;H,0,
H,0; enzyme : Oxygen-ml/g * min « 37 C; : Inversion enzyme:glucose-mg/g « 24h « 37 C; Respira-
tory intensity :CO,mg/g * 24h « 28 C; Decomposition intensity of cellalose: (%),
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