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The ece- process of agricultural organic matter decomposition under different soil
conditions

LI Yus-Le, QIAO YuHui , SUN Zhen Jun, ZHANG Ru+ Qing, PANG JunZhu  ( China Agriculiural University , College o
Agriaultural Resource and Environment, Bejing, 1000%) . Acta Ecologica Sinica, 2006,26( 6) : 1933~ 1939.

Abstract: The decomposition of organic matter and the succession of different soil fauna population during this process were studied
under four different soil fertility maintaining treaments a Quzhou experimental Stat ion of Hebei Province. The results showed that
the numbers of some main soil fauna — excluding nematodes— differed between treaments with the highest number in the compost
plot (OF followed by the untilled plot (OR) and the control plot ( CK) with the lowest numbers in the chemical fertilization plot
(CF) . This trend was in accord with the trend of decomposition rate in the different treatments. In the compost plot, the control
plot and the chemical fetilization plot, bacterialbased food webs play the main role in regulating organic matter decamposition.
Contrary to this, fungal-based food web plays a larger role in regulating organic matter decomposition in the untilled plot.

At the initial stage of the decomposition, the biomass of bacteria was greater, the number of protozoa increased, and so did
the number of eathworms under all treaments. At the late decamposition stage, the biomass of fungi and the number of
eaithworms decreased, which was correlated with a decreasing decomposition rate. Gray correlation analysis was used to study the
relationships beaween the organic matter decomposition rate and environmental or biological factors. The most impottant regulating

factors in descending sequence were Soil temperature (0.844) , Number of earthwoms (0. 777), fungi (0.764), total nitrogen
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(0. 754) , Numbers of nematodes (0. 753), Soil organic matter( 0. 742) , Numbers of bacteria(0. 738) , protozoa( 0. 693) and soil
moisture (0. 661) , Therefore, soil temperature and the number of eatthworms were the main fadors that affected the organic matter
decomposition rates.
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e (¢kg) ’ (myf kg) (mgf kg) (mg/ k) CaCly) "
OF 17.0 0. 11 102 02 73. 55 34.37 7.93 0 8
CF 11.0 0.08 57. 45 P.17 11. 36 8.02 119
CK 10.0 0.07 49 11 75. 60 12.12 7.98 127
OR 7. 60 0.33 49 128. 80 4.69 7.87 11 47
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Table 2 dynamic changes of total nematode numbers in four different s0il during organic matter decomposition ( indi/ g)
Sampling date
Treatment 2004-07-2 20040712 2004081 2004-08-23 20040915 2004169 Average
OF 7.0 360 0 132. 8 355.5 378 1 281. 4 362.5
CF 584.7 609 5 257. 8 430.2 437 4 626. 1 £91.0
CK 614.8 330 0 115. 8 8.4 381 2 824. 5 435.8
OR 308. 0 580 7 157. 3 371.2 451 4 347. 5 372.5
3 4 (x10* /g
Table 3 dynamic changes of total protozoa numbers in four different soil during organic matter decomposition ( x 10* ind./ g)
Sampling date
Average
Treatment 2004-07-2 20040712 20040801 2004-08-23 20040915 2004-16-09 '
OF 10. 71 1.24 1. 06 10. 17 1. 81 4.95 49
CF 0. 15 1.01 0. 64 4.30 1.29 0.59 133
CK 1. 47 0.51 1. 48 3. 64 4.41 0. 67 203
OR 0. 12 6.46 0.72 16. 43 0.55 1.77 434
3
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Changes of soil bacteria,and fungi amount in four different soil during organic matter decomposition
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Table 4 Variance analysis on soil biota changes at different decomposi tion period for four treatments
Treatment OF CF CK OR
Bac[eria( X ]@) 5.17a 3 &c 4.43b 3.17¢
Fungi( x 10°) 1.01b 0 59d 2.30a 0. 86¢
Total numbers of protozoa( X 104) 5.00a 1 33b 4.34h 2.03b
Number of flagellates( x 10%) 3.13a Q0 8b 3.6 1.46b
Number of amoebae( x 10%) 0.37a Q 19b 0.17 0. 18
Number of ciliates( x 10%) 1. 50a 0 29b 0. 50b 0.3%
(/g Total number of nematodes( ind./g) 362.5b 491. 0a 372.5b 435. 8a
(_ /m?) Number of earthworms(ind./ m?) 116. Oa 79 O0b 40. 2b 84.7h

* H (p < 0.05) Mean value is given; and the value wih different

ldters in the sane row mean significant difference among the treatments (p < Q 05)

3.2
4 5 7~ 8 , :
: 110d 85.90% 75.63% 64.21%
51.11% , 3
. , , 10~ 20d
, 204 17.3x 107" ¢/ (deg); 60d, . | , 85d  5.78x
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Table 5 decomposition rates of wheat straw in four different soil during organic matter decomposition ( % )
date 200407 2 20040712 2004-08-01 2004-08-23 2004-09-15 2004 10-09

days( d) 10 20 40 60 85 110

OF 9.35%0 64 26.6510.55 40. 90%2 20 Q. 4310. 9 74 87%4.43 85. 90°

CF 1.78F0 24 15.94%0.91 2. 15%1 46 41.01%1. 4 48 45%4.29 51. 112 90

CK L. 1508 19.721£0.19 36. 19£2 38 52.89%5. 58 54 51£6.19 & 2114 34

OR 2. 17078 20.03%2.43 9.25%2 13 54.0410. 63 63 30%1.85 75. 6314 34

"
6

Table 6 variahles of organic matter decomposition rates and other biotic and envirommental factors

Date 2004-0~02 20040712 2004-0&01 20040823 2004-09-15 2004-10-09

Index
Decomposition time( d) 10 20 “ @ 85 1o
Y Dewmposition rates( X 10~ 3g (g* d)) 9.35 17.30 7.13 9.77 5.78 4.41
Bitic factors (x10° /g)Baderia( x 10°ind./ g) 4.63 6. 03 4.81 6.59 874 6.33
X2 (x10* /g) Fungi( x 10" ind./g) 16. 49 14. 10 12. 05 13.69 3.69 0.51
X3 (x 10" /g)Pwotozoa( x 10* ind./ g) 10. 71 1.4 1.06 10.17 1. 81 1. 09
%y ( /g)Total number of nematodes( ind./ g) 667.0 360. 0 132.8 355.5 378. 1 281. 4
X5 (/m?)Number of eathworms( ind. / m?) 158 175 208 217 133 75
Xg Soil temperatures( 'C) 29 25 25.5 25 19 1.8
Environmental x; Moisture content( % ) 8.0 21.6 17.2 9.5 9.6 8.0
factors Xg Total nirogen( % ) 0.123 0. 131 0. 125 0.130 0134 0.129
Xg Soil organic matter content( % ) 1. 86 0.9 1.8 0.90 1.83 0.95
3.3
2 2
2 2
2 Yi’
xi'"
. AKmax= 1.73, AK min= 0, 0.5, , .9 (
)  xo( 0.844)> x5 (0. 777)
> 12(0. 764)> x5 (0.754)> x4(0.753) > 26 (0.742) > x, (0. 738) > x5(0. 693)> x7(0. 661) >
> > > > > > >
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5.2 4 " X > > >
15% 10 °~ 18x 107’ ¢/ (d*g),
4%x10°~ 6x10 ¢/ (d*g)

5.3 :9

R : (0. 844) > (0.777) > (0. 764)> (0. 754) > (0.753) >
(0.742) > (0. 738) > (0. 693) > (0.661)
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