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Sudies on Changes o Fidd- Vegetable Ecosysem under Longterm Fixed
Fertilizer Experiment
() Changes d Soil Organic Matter

Ge Xiaoguang, Zhang BErmping, Zhang Xin, Wang Xieaoxue , and Gao Hui
( College d Horticulture, Shenyang Agricultural University, Shenyang 110161, China)

Abdract : After 14 and half years long-termfixed fertilization triad with vegetables, the amount and quality of
il organic matter changed evidertly. il fertility was highly improved by 10 - 15 years use of organic manure in
the view df organic metter accumulation and quality improvement. The il organic métter in the combination of or-
ganic manure and inorganic nitrogen was higher than that in organic manure only , while in the trial with only inor-
ganic nitrogen the organic matter decreased. The organic metter content in the control plot fluctuated around 19.0 g
kg™ *. The accumulation rate of organic matter in open area was quicker than that in protected field , but for the
CKwas rot the case. The yearly mineraization rate of organic matter was between 7.0%- 11.1 %. The average
minerdization rate for open area was 8. 67 %, while for protected condition was 9. 54 %. Phogphorous and potass-
um could increase organic metter content to ome extent , but it mugt be based on goplication of organic manure.
With the extenson of fertilization with organic , especialy with the combination with organic and inorganic fertilizer ,
the il readily oxidizable organic metter increased , while Kos decreased; The il active humus content , humus
acid and E4/ Es vaue were increased , while nolecular weight and arometicity of humus acid were decreased , thus
progress to humus formation and qudity of organic matter were enhanced.

Key words: Vegetable; Longterm fixed fertilization; Vegetable-il ; Sil fertility inprovement ; il or-
ganic metter
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2.1.1 Table 2 The content of organic matter (O. M) in 2002
8.5 , Trement Content of O.M(g- kg™ %)
(AN) 24.3 g kg ! QEO j;iz 2‘
1 .
( ) 33.89 kg ', 39.09%, AN, aabA
4.60 %: 2 BNo(  Cortrol) 19.2dC
(BN,) 2.2gkg !, zﬂl 2222
2 A
9.46 %, 1.11 %; . AR
(BNo ) 21.5 g- kg *, (P<0.05) (P<0.01)
11.52 %, 1.36 %, Note: Mean difference of trestment identified by Duncan's mutiple
(ANo) 30.4 9 range teg . Meansfollowed by different letters differ dgnificantly & P<0.05
or P<0.01.
kg1, 25.10 %, 2.95 %
, 6 ( 2, 3 NPK 2002
2 (ANZ) 33.8 g- kg' 1 Table 3 The content o soil organic matter (O. M) in 2002
41.4g-kg't, 22.48 %, Treatment Qontent of O.M(g- kg™ %)
3.46 %: 2 (BN) o e
22.2 g- kgt 20.6 g- kg' ', AK 41160 A
7.20% 1.20 %; A e
1 1 1 . C
21.59- kg * 19.2 g- kg *, 10.70%,  ANK 39.6 bc BC
1.78 %; ANy Sl noa
1 .4 €
30.4g kgt 31.2g-kg' ', 2.63%, BP 0.1 D
BK 19.5¢ D
0.44 % BPK 18.8f D
2.1.2 BNP 20.0 D
BNK 19.0¢éf D
N P K ' __BNKP 18.61 D
(ANO) ) 6 ) 1 Note: the sare with table 1.
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Table 4 Hfect o fertilizers on gability of soil organic matter (O. M)
Liable oxidizing organic metter (g- kg™ %) Kos
Treatment 1990- 10  1992- 07  1994- 10  1996- 10 1990- 10  1992- 07  1994- 10  1996- 10
AN, 14.12 17.48 17.68 18.79 1.137 1.221 0. 644 0.958
AN, 13.01 19.72 18.90 19.17 1.042 0.963 0. 456 0.910
AN 14.36 17.75 15.99 19. 66 1.117 1.019 0.729 0.811
BN, 10.21 10.13 8.97 10.09 1.390 1. 606 1.382 1.593
BN, 9.81 10.05 8.46 10. 07 1.681 1.679 12711 1.509
BNo(  ontrol)  9.46 12.09 9.40 9.23 1. 600 0.937 1.297 1. 600
2.2
2.2.1 5 , ,
, : ( 1,
( 14. 97) , ,
2.2.2 KMnOy4 )
8.5 , AN, ANg ,
, 1996 ( ) 52.72% 41.83 %; BN,
] 199 5.16% 9.89% ,
10.0% 12.3%, ,
(46. 64 %) , ( 5
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Table 5 changes o humus and active humus in extra- humus
Humus(g- kg™ *) Active humus( %)
Tredmert 1990 1992 1994 1996 1990 1992 1994 1996
AN, 19.08 20.49 20.81 20.45 52.36 52.07 52. 57 52. 62
AN 17.52 18.75 19. 60 18.74 51.53 51.31 51.48 52.83
BN, 15.09 14.55 14. 62 14.27 46.72 46.52 47.12 46.37
2.2.3 RQ FQ
, , AN, 1988 29.97 ( ) 1996 41. 40,
BN, , 29.97 1996 27.67
2.3
ANz BN , 0.4 [
2z
, , 2 037
(1), E/E ( Z 02)
465 nm 665 nm ) | o AN,
(5.257 > 4.549) , o BN
) ° 726 665 619 574 533 49 465
E/Es # & Wavelength (nm)

1
Fig. 1 Hfectsd fertilizers on optical
! chemical quality o soil humus acid



38 31

3
t (
24.3g-kg’Y) ( 3 49gkgt )
(75t-hm 2. a? ) , 10
15 , :
2 , ( ) ( ) ,
8.5 |, 24.3 g kg * 21.59- kg ', 6 ,
1.90% , ( )
, 1.14% (AN,)  2.51% (ANp) : ( )
, 0.09% (BN,) 0.42% ( ) ,
, ( ), 14.5
7.0% 11.1% , 8.67 %, 9.54 %
8 1 1
, , Kos
9
r=0.763" " (n=10)
(R ). ; B/ E
10 H 1
1 , 1996. 199 203
2 , 1984, (2): 8 91
3 . . . , 1996, 11 18
4 — . , 2000, 27 (4) : 263 268
5 , 1963, 3: 286 292
6 , 1982, 33 40
7 . . , 1996. 45
8 , 1993. 100
9 1983, (2): 60 62
10 , 2002. 25



