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Impact of soil fertility maintaining practice on earthworm population in high

production agro-ecosystem in North China
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Agricultural Resource and Environment. Beijing, 100094, China; 2. China Agricultural University, College of Biology. Beijing, 100094,
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Abstract: The study was conducted in high production agro-ecosystem in Huantai County Shandong Province of China North
plain to study the impact of organic input and chemical fertilizer application on earthworm population. The result shows that
there were seven species in Huantai high production agro-ecosystem, Among the seven earthworm species, Aporrectae
trapezoids is the dominant species. The average earthworm population is 83. 83 indiv. /m*. The highest population density was
found in August 1998 among the five surveys of the study, the seasonal variation of the earthworm population is: summer >
spring=>autumn and winter. The impact of chemical fertilizer on the earthworm population depends on the organic input and
the earthworm population density increases accordingly. 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, The biomass of the earthworm will decrease with the application
of chemical fertilizer without organic input or only with wheat straw return, this trend became more obviously when the time
went through, while the impact is not significant under the situation with both wheat and corn straw return. The input of
organic manure will increase the earthworm population; this trend was reflected in the late period of the experiment season.
The results implied that in order to keep the good soil fertility, organic material input is critical.
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N 1.44 %, 1990 1084kg, B
(630 kgN/(hm? * a)), (4 500~6 000m®/(hm® « a)), , ) ;
1.2
1.2.1 .
s 1, 2,
1 7.5t/hm?, 8t/hm?; , 30 m®/hm?*; 1, 20%
(480kgN/(hm? « a); 2, (600kgN/(hm* « a)); 3, 20% (720kgN/(hm?* « a)),
1997 9 s 1998 6 s B
(N46%) 5 (P,0; 12%) 5 (N46%,P,0; 46 %) ;KCI (KO 63%); C 0.6%. 0.4%,
0.4%, 15%), . 1
(2) 23; 120 Table 1 Experiment design
/hm?, 10; 80 000 /hm?, Code /Treatment
WS+CS + wheat straw +-corn straw
o + + 1 wheat straw +corn straw
° WS+CS4Nl -+ N fertilizer level 1
1.2.2 + + 2 wheat straw +-corn straw
W 5 N
. 6 s Rt A + N fertilizer level 2
( X X )50X50X20cm® e + + 3 wheat straw +corn straw
i WS+CS+N3 -+ N fertilizer level 3
’ ’ WS + CS + N2 + + 2+ wheat straw -+
5%~10% s s +OF corn straw+ N fertilizer2+ organic fertilizer
¢ Y1, WS wheat straw
2 WS+ N1 —+ 1 wheat straw + N fertilizer level 1
WS-+N2 + 2 wheat straw +N fertilizer level 2
5 ; WS+N3 + 3 wheat straw +N fertilizer level 3
5 5 N2 2 N fertilizer 2
; Imol/L N fertilizer (kgN/(hm? » a)); N1=480, N2 =600, N3 = 720;
; pH s o the same below
2
Table 1 Soil chemical properties of the experiment fields
0. M. Total N Total P Available Available pH
Soil texture %) %) %) P (mg/kg) K (mg/kg) (0. 01mol /L CaCly)
Silt loam 1.83 0.12 0.11 19. 83 135. 37 8. 26
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1997 11 la 5 .
— s 607 3 Aporrectae trapezoides
. 33.69% ~64.23%, , 47.62% ~62.94% ,
Drawida gisti 28.43%, Drawida japonica Amynthas hupeiensis
11.86%  6.89%, M. tschilliensis 1.
s (9] N
. o Aporrectae
trapezoides s N s

Drawida gisti

3

Table 3 Earthworm population composition and characteristic in high arable ecosystem

Treatment Species A B C D E F G Total
2 Density (ind/m?) 28.83 6.5 0 21.17  6.33 0 0 62. 83
N fertilizer 2 Composition (%) 45.89  10.34 0 33.69  10.08 0 0 100
Biomass (g/m?) 14.35  4.98 0 19.53  2.15 0 0 41.01
Composition (%) 34.99 12.15 0 47. 62 5.24 0 0 100
+ 2 Density (ind/m?) 18.17  6.50 2.50 43.67 17.33 1.33 0 89. 50
wheat straw +N fertilizer level 2 Composition( %) 20. 3 7.26 2.79 48.79  19.37 1. 49 0 100
Biomass (g/m?) 5.95 5.05 0.63 24.55 5.18 2. 60 0 43.97
Composition (%) 13.53 11.49 1.45 55.83 11.79 5.91 0 100
+ + 2 Density (ind/m?) 23.50  3.67 1.33 70.33  9.33 0.67 0.67 109.50
Wheat straw—+corn straw -+ Composition (%) 21. 46 3.35 1.22 64.23 8.52 0.61 0.61 100
N fertilizer level 2 Biomass (g/m?) 11.63  4.77 0.67 36.13 4.02 0.40 2.87 60.48
Composition( %) 19.24 7.88 1.10 59.74  6.64 0. 66 4.74 100
+ + 2+ Density (ind/m?) 40.83  10.33 0 90.67  14.83 0 0 156. 67
Wheat straw+ corn straw+ N Composition (%) 26.06  6.60 0 57.87  9.47 0 0 100
fertilizer2+ organic fertilizer Biomass (g/m?) 17%1:0% |8.%65 0 52.73  5.30 0 0 83.78
Composition( %) 20.41 10. 32 0 62.94 6.33 0 0 100
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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Fig. 1  Seasonal variation of earthworm under differenct organic

input
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Table 4 Earthworm biomass under different chemical fertilizer application
It + (g/m?) (g/m?)
em
Biomass under corn + wheat straw return condition Biomass under wheat straw return condition
Fertilizer application N no N N1 N2 N3 N no N N1 N2 N3
1997-11 15.07a 4.13b 5. 60 5.07 6.53 9.33 3. 67 1. 20
1998-04 14.47 11.47 13.07 10. 80 13. 40 4.13 10. 07 4.13
1998-05 2.07 4.27 1.93 4.27 5.73 4.07 2.53 3.13
1998-08 22.30 27.35 30.15 23.95 25.85 16.10 15.70 22.50
1998-09 10. 93 13.27 9.73 15.73 11. 20 9.07 12.00 5.53
Mean 12.97 12.10 12.10 11. 96 12.54 8. 54 8.79 7.30
2.4 _ 0O WS+CS WS
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3 Fig. 2 Effects of chemical fertilizer on earthworm under different
crop straw return(one year survey)
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