24 4 Vol. 24,No. 4

2004 4 ACTA ECOLOGICA SINICA Apr. ;2004
1 1% 2 3
° M M
(1. B 100094 ; 2. s 100094 ; 3. . 100035)
. 5 — ,3 .6 7 ; 7 s
Drawida gisti . § >9 >4 >5 >11 .
0 s > >

Impact of soil fertility maintaining practice on earthworm population in low

production agro-ecosystem in north China

QIAO Yu-Hui', CAO Zhi-Ping', WANG Bao-Qing”, XU Qin® (1. China Agricuitural University, College of
Agricultural Resource and Environment Beijing, 100094, Chinas 2. China Agricultural University, College of Biology Beijing, 100094,
China; 3. Department of Biology, Beijing Education College, Beijing 100035, China) . Acta Ecologica Sinica,2004,24(4) :700~705.
Abstract: The study was conducted in farmland with low productivity in Huantai County, Shandong Province of China North
Plain to study the impact of organic manure and chemical fertilizer application on earthworm population. The result shows that
there are 3 families, 6 genera and 7 species. Drawida gisti is the dominant species. The seasonal variation of the earthworm
population density has following trend: August™ September>April >May>November. The chemical fertilizer increased the
earthworm population compared with the control treatment in the low soil fertility agro-ecosystem. The impact of fertilizer on
the earthworm population depends on the input of organic material. 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 <<Chemical fertilizer + Wheat Straw < Chemical Fertilizer + Wheat Straw -+ Corn Straw <Chemical Fertilizer -+
Wheat Straw + Corn Straw + Organic Fertilizer, this trend became more obvious with the time. The input of organic manure
will increase the earthworm population. The earthworm population with double wheat straw return is more than that of wheat
straw and wheat straw -+ corn straw under the same chemical fertilizer application. The results implied that in order to keep
the good soil fertility, organic material input is critical.
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Table 1 Soil chemical properties of the experiment fields

[}

(630 kgN/(hm? » a)),

Total N Total P H (0. 01mol/L
Soil text Organic matter ) /]Sn) ) /kOt; Available P Slowly available Available P <C Cln)lo /
oil texture ; “aCl,
(g/kg) g/ g/ (mg/kg) K (mg/kg) K (mg/kg) -
Silt loam 14.3 0.9 0.8 11.30 812. 60 125. 50 8. 35
9 ’ 1 o
b o
1.2
1.2.1 s 30a N s 7 3 s
b o 20
2
Table 2 Experiment design
Treatments Code
( )No input CK
Chemical fertilizer CF
+ Wheat straw + chemical fertilizer WS+CF
—+ —+ Wheat straw + chemical fertilizer + organic fertilizer WS+CF+OF
+ Double wheat straw 4+ chemical fertilizer 2WSH-CF
+ Wheat straw +corn straw + chemical fertilizer WS+CS+CF
+ + Wheat straw ~+corn straw + chemical fertilizer + organic fertilizer WS+CS+CF+OF
7.5t/hm?, 8t/hm?; s s 2t/hm?,
(600kgN/(hm?* * a)); 1997 6 s , 1997 9
. : 23; 120 /hm?, 10;
80000  /hm?, N N o
1.2.2 o 6 s ( X X
)50 X 50X 20(cm®) ) ; ; 5%~
10% , , ( ned,
1

1mol/L
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; pH , .
SPSS o
2
2.1
1997 11 , 1 5
) 3 \6 \7 ( 3); )
Drawida gisti, 60% . Drawida japonica,
109%~25%, Aporrectae trapezoides 4.9%, ,
M. tschilliensis o o
3
Table 3 Earthworm population composition and characteristic
Treatment Species * A B C D E F G /Total
CF Density (ind * /m?) 16. 79 0. 00 2. 67 1.47 2.67 0. 00 0. 00 23.59
% 71.18 0. 00 11.30 6. 22 11.30 0. 00 0. 00 100
Biomass (g/m?) 7.73 0. 00 0. 40 0. 60 1. 20 0. 00 0. 00 9.93
% 77.88 0. 00 4.03 6. 04 12. 08 0. 00 0. 00 100
WS+CF Density (ind + /m?) 25. 46 1.33 0. 00 4.67 10. 79 1.33 0. 00 43.58
% 58. 42 3.06 0. 00 10.71 24.76 3. 06 0. 00 100
Biomass (g/m?) 13.73 0.67 0. 00 1. 60 7.07 1. 67 0. 00 24. 74
% 55.51 2. 69 0. 00 6.47 28.56 6.75 0. 00 100
WS+CS+HCF Density (ind * /m?) 48. 79 2. 67 0. 00 0. 00 7.58 0. 00 0. 00 59. 04
% 82. 64 4.52 0. 00 0. 00 12. 84 0. 00 0. 00 100
Biomass (g/m?) 27.13 2.27 0. 00 0. 00 4.73 0. 00 0. 00 34.13
% 79. 50 6. 64 0. 00 0. 00 13. 87 0. 00 0. 00 100
WS+CS+CF+OF Density (ind * /m?) 60. 67 0. 00 0. 00 2. 00 8. 00 0.67 3. 33 74. 67
% 81.25 0. 00 0. 00 2.68 10. 71 0. 89 4. 46 100
Biomass (g/m?) 31.47 0. 00 0. 00 0. 80 7.67 5.93 5. 47 51.33
%A 61. 30 0. 00 0. 00 1. 56 14. 94 11.56 10. 65 100
* A Drawida gisti; B Amynthas hupeiensis; C Eisenia foetida; D Aporrectae
trapezoids; E Drawida japonica; F Metaphire guillelmi; G M. tschilliensis
N 1. 1 : ’ ’
R , 1997 9 11 , 0~3.37g/m?,
.’ o ’
b b . ’
’ ’ H ) ’
5 b b 9 b
9 o
2.2
s C D, 1997 11 1998 4
5 1998 8 s N
s (p<<0.05). ) s o
b o
5 C 2, , o ,
s s s 49.15% ., ,
. o b b
s s P °
3 , . 1.87g/m?,
b 9 ’ +
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Seasonal variation of earthworm under differenct organic material input
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Fig. 3 Earthwormbiomass variation after one year soil fertility cultivation
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Fig. 4 Compare of the Effects of organic manure on earthworm under the straw return
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