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Secondary succession of earthworm population in high production agro-

ecosystem in North China
QIAO Yu-Hui, CAO Zhi*Pil’lg, WU Wen—Liang (China Agricultural University, College of Agricultural Resource and

Environment s Beijing, 100094 ,China). Acta Ecologica Sinica,2004,24(10):2307~2311.
Abstract: The study was conducted in Huantai County Shandong Province in North China to study the secondary succession of
earthworm population under low and high soil fertility in agro-ecosystem. The result shows that seven species were found both
in two agro-ecosystems, but the earthworm population density and composition are different, the average earthworm
population in the high fertility soil is relatively abundance, the population density is 83.83 in./m* Among the seven
earthworm species, Aporrectae trapezoids is the dominant species. While in the low fertility soil, the population density is
40. 18 ind. /m* and Drawida gisti is the dominant species. Comparing the density of each earthworm species in the two kinds of
soil fertility agro-ecosystems, the density of Aporrectae trapezoids and Amynthas hupeiensis is significantly higher in the high
fertility soil than that in the low fertility soil, while the difference of other five species is not obvious. This result shows that
with the succession of the soil fertility, the earthworm also has a process of succession; the abundance species in the low
fertility agro-ecosystem Drawida gisti is gradually substituted by Aporrectae trapezoids in the high fertility agro-ecosystem.
One-year experiment was also conducted to study the impact of the organic input on earthworm population and succession.
The result shows that with the increase of the organic input, the earthworm population density is increasing, the earthworm
density of the treatments has the following ascending trend: Chemical fertilizer<CChemical fertilizer 4 Wheat Straw<CChemical
Fertilizer + Wheat Straw + Corn Straw<Chemical Fertilizer + Wheat Straw + Corn Straw + Organic Fertilizer, the law
was shown both in the low and high fertility agro-ecosystem. the organic input is critical to increase the soil organism activity
and soil fertility. However the different of the earthworm population composition was not shown due to too short experiment

period, succession of soil fertility and earthworm is the long-term adaptation of organism and environment.
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R i Treatments Code
30a Chemical fertilizer CF
+ Wheat straw -+corn straw
WS—+CF
’ ~+chemical fertilizer S
° 1, + ' Wh(?é?t straw —+corn straw WS- CSLCF
. s + chemical fertilizer
2 i 1 Wheat straw +corn WS + CS + CF +
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Table 2 Soil chemical properties of the experiment fields
. . . . pH
Treatment Organic matter Total N Total P Available P Slowly available K Available K o
(0. 01M CaCl,)
%0 (ZD) %0 (mg/kg) (mg/kg) (mg/kg)
Forward 1. 83 0.12 0.11 19. 83 774.23 135. 37 8. 26
Backward 1.43 0.09 0.08 11.30 812. 60 125.50 8. 35
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Fig. 1 Earthworm population composition in forward experiment
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Table 3 Earthworm density (indiv. /m?) and population biodiversity of different treatments in the two experiments
Forward experiment Backward experiment
Species WS+CS WS+CS+ WS+CS WS+ CS+
CF WS+CF 1997~1998 CF WS+CF 1997~199
+ +CF CF+OF 8 * +CF CF+OF 8
A 28.83 18.17 23.50 40. 83 111.33 16.79 25.46 48. 79 60. 67 151. 71
B 6. 50 6. 50 3. 67 10. 33 27.00 0. 00 1.33 2. 67 0. 00 4. 00
C 0. 00 2.50 1.33 0. 00 3. 83 2.67 0. 00 0. 00 0. 00 2. 67
D 21.17 43.67 70. 33 90. 67 225.83 1.47  4.67 0. 00 2.00 8.13
E 6. 33 17.33 9. 33 14. 83 47. 83 2. 67 10.79 7.58 8. 00 29. 04
F 0. 00 1. 33 1. 00 0. 00 2. 33 0. 00 1. 33 0. 00 0. 67 2. 00
G 0. 00 0. 00 1. 00 0. 00 1. 00 0. 00 0. 00 0. 00 3.33 3.33
Total 62.83 89.50 110. 17 156. 67 419.17 23.59 43.58 59. 04 74.67 200. 89
Species 4 6 7 4 4 5 3 5
D2 2.99 3.17 2.19 2.42 2. 66 1.94 2.49 1. 44 1.49 1. 69
H 1.19 1. 34 1. 08 1.07 1. 20 0. 66 1.11 0.56 0. 69 0. 87
e 0. 86 0.75 0. 56 0.77 0.62 0.48 0.69 0.51 0.43 0. 45
A Drawida gisti; B Amynthas hupeiensis; C Eisenia foetida; D Aporrectae trapezoids; E
Drawida japonica; F Metaphire guillelmi; G M. tschilliensis
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