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Effects of EM Compost on Soil Mites Community in Farmland
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Abstract: Community structure of soil mites in the farmland treated with three different fertilizers was
studied in Qu zhou experiment station, China Agricultural University from April to September 1997.
Recent years, inputting more and more chemical fertilizers and pesticides into farmland has disturbed
sustainable soil utilization. Alternative methods are imperative to be searched. Effective Microorganisms
(EM) compost is a compound fertilizer with many microorganisms. What will happen by using EM
compost to ecological environment of farming layer? The research purpose was to study the effects of using
different fertilizers on soil mites in farmland. Soil mites, the most abundant group of small arthropods in
the soil, were utilized to evaluate its ecological benefits in different fertilizer. The survey was carried out
in different plots applied with chemical fertilizer, traditional compost and EM compost respectively for 1
year, 5 year and 6 year. Soil samples were gathered in 0~10cm and in 10~ 20 cm. The number of soil
mites was determined, and the richness, evenness, diversity index of soil mites community were
calculated. The results can be summarized as follows:

(1) Change of evenness was the most stable and the The diversity index and number of soil mites were
the highest except August in 1 year EM plots among three different treatments. The change of richness
(namely number of species) was 4~16, 2~13, 2~12 in the EM compost. traditional compost. chemical
fertilizer treatments respectively during six month of 1-year.

(2) Difference in soil mite numbers was significant at 0. 05 level under using different fertilizer for 6
year, the highest was in EM compost. followed by traditional compost. Diversity index was higher in the
EM compost than in traditional compost and was much higher than in chemical fertilizer within every
month during six inspected months. The change of richness were 6~20, 3~16, 1~7 species in the EM
compost, traditional compost, chemical fertilizer respectively, during inspected six month in the sixth

year. Number of species had decreased nearly to half of primary number of species in chemical fertilizer.
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Rising of diversity index and richness of soil mites in EM compost demonstrated complex food web has
been established. Stability of soil has been elevated and also shows indirectly that the soil with
microorganisms constitutes a good living bridge for the transport nutrients from soil to plant. It is very
useful for plants growing.

(3) Cluster analysis of number of soil mites between 16 samples (include 8 treatments respectively in
2 soil layer) indicates that 16 samples were divided into 8 groups treatment of 10~ 20 cm soil layer with
EM compost separated from the rest of samples of 10~20 cm soil layer. It shows that vertical distribution
of soil mites had descended, namely organic material had deepened. Another 6 groups in turn were (1) 1
year and 6 year chemical fertilizer samples (2) 1 year EM compost samples (3) 1 year traditional compost
samples (4) 5 year and 6 year traditional compost samples. (5) 5 year EM compost samples (6) 6 year EM
compost samples. All these indicate that the best one was the sample from 6 year EM compost treatment.
The longer EM was applied and the more soil mites were found. The community structure of soil mites
had tended to every simple in chemical fertilizer treatments, thus the ability of resistance to disturb was
also diminished. Study the community structure of soil mites could be used to monitor the change of soil
ecological environment. It would become a good indicator for agricultural sustainable development.
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Table 1 Index of community structure of soil mites in 0~ 10cm layer using three different fertilizers in one year
Month
Index Treatment 4 5 6 7 8 9
EM1 13 67 11 13 81 72
Number 1 Traditional compost 1 4 44 11 10 59 59
1 Chemical fertilizer 1 3 34 8 6 51 45
EM1 7 10 4 5 10 16
Richness 1 Traditional compost 1 4 8 2 4 12 13
1 Chemical fertilizer 1 2 4 3 3 10 12
EM1 0. 94 0. 90 0. 89 0. 88 0. 84 0.92
Eveness 1 Traditional compost 1 1. 00 0#97 1. 00 0. 65 0. 87 0. 84
1 Chemical fertilizer 1. 00 0. 88 0.75 0.92 0. 89 0. 86
EM]1 1. 83 2.08 1. 24 1.22 2.01 2.55
Diversity index 1 Traditional compost 1539 1.91 0.69 1. 04 2.17 2.15
1 Chemical fertilizer 0. 64 1.22 0.82 1.01 2.06 2.14
2.1.2 1 3 10~20cm 3 10~20cm
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Table 2 Index of community structure of soil mites in 10~20cm layer using three different fertilizers in one year

Month

Index Treatment 4 5 6 7 3 9

EM1 1 11 4 8 14 20

Number 1 Traditional compost 1 0 9 4 8 12 13

1 Chemical fertilizer 1 1 4 1 11 16

EM1 1 5 3 4 6 9

Richness 1 Traditional compost 1 0 3 2 4 4 8

1 Chemical fertilizer 1 1 2 3 1 3 5
EM1 0. 00 0. 96 0. 89 0.77 0.93 0.90
Eveness 1 Traditional compost 1 0. 00 0. 85 1. 00 0.77 0. 81 0. 94
1 Chemical fertilizer 0. 00 1. 00 0.75 0. 00 0.91 0.93
EM1 0. 00 1.55 1. 04 1.07 1. 67 1.98
Diversity index 1 Traditional compost 0. 00 0.94 0.56 1. 07 1.12 1.95
1 Chemical fertilizer 1 0. 00 0.69 1.04 0. 00 1. 00 1. 50

3 6 3 0~10cm

Table 3 Index of community structure of soil mites in

0~10cm layer using three different fertilizers in 6 year

Month
Index Treatment 4 5 6 7 3 9

EM6 21 88 38 38 123 145

Number 6 Traditional compost 6 13 55 17 20 89 94

6 Chemical fertilizer 6 2 21 6 7 26 45

EM6 8 12 6 7 17 20

Richness 6 Traditional compost 6 6 7 3 6 9 16

6 Chemical fertilizer 6 2 5 1 5 6 7
EM6 0.94 0. 90 0. 87 0.93 0. 69 0.91
Eveness 6 Traditional compost 6 1. 00 0.92 0.99 0.95 0. 85 0.91
6 Chemical fertilizer 1. 00 0. 88 0. 00 0. 89 0. 90 0. 87
EM6 1. 88 2. 20 1.55 1. 81 1. 96 2.73
Diversity index 6 Traditional compost 1.70 1.71 1. 09 1.71 1. 88 2.51
6 Chemical fertilizer 0. 69 1. 30 0. 00 1.43 1.62 1. 68
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Table 4 Index of community structure of soil mites in 10~20cm layer using three different fertilizers in 6 year

Month
Index Treatment 4 5 6 7 8 9
EM6 1 10 5 12 19 31
Number 6 Traditional compost 6 1 7 4 7 17 20
6 Chemical fertilizer 6 0 6 3 3 3 3
EM6 1 6 4 5 6 11
Richness 6 Traditional compost 6 1 3 2 5 5 5
6 Chemical fertilizer 6 0 2 2 1 2 1
EM6 0. 00 0.95 0.96 0.93 0. 84 0.93
Eveness 6 Traditional compost 6 0. 00 0.91 0.99 0. 95 0. 87 0. 94
6 Chemical fertilizer 0. 00 0.92 0.92 0. 89 0.92 0. 00
EM6 0. 00 1.70 1.33 1. 49 1.51 2.24
Diversity index 6 Traditional compost 0. 00 1. 00 0.69 1.55 1. 40 1.51
6 Chemical fertilizer 0. 00 0. 64 0. 64 0. 00 0. 64 0. 00
5
Table 5 Single linkage cluster analysis
Number of Frequency of Pseudo Pseudo Normalized minimum
clusters Clusters Joined new cluster a prr2 distance tie
15 OB6 OB10 2 1022. 71 0.041656
14 OBY OB13 2 930. 98 0.048683
13 OB2 OB8 2 952. 80 0.049115
12 OB4 CL15 3 675.93 3.94 0. 055583
11 CL12 OB14 4 684. 54 1.11 0.062737
10 CL11 OB16 5 519. 66 3.08 0.072442
9 CL13 CL10 7 228. 34 10. 69 0. 087038
8 OB5 OB15 2 244. 25 0.144446
7 CL9 OB12 8 114.52 13.33 0.217229
6 CL7 CL8 10 674 05 10. 00 0. 328383
5 OB3 CL14 3 7.5 3451 65.21 0. 335396
4 OB7 OB11 2 92.40 0. 395875
3 OB1 CL5 4 100. 56 6.09 0.502232
2 CL3 CL6 14 25.13 65.53 0. 586182
1 CL2 CL4 16 25.13 0.767760
1 1 10~20cm, 10~20cm,EM1 10~20cm,EM5 10~20cm, 1 10
~20cm, 6 10~20cm, 6  10~20cm;
2 EM6 10~20cm
3 1 0~10cm, 6 0~10cm
4 EM1  0~10cm;
5 1 0~10cm 3
6 5  0~10cm, 6  0~10cm;
7 EM5 0~10cm;
8 EM6 0~10cm,
1 7 10~20cm s ;2
EM , EM 6 ) (10~ 20cm)



1066
N 5 1 EM
EM
8 EM 6 s
0.55 18
s 2
3 EM .
R EM s
3
(@D
(2) ,
[1] LiwJcC ).Ni Y Z(

(3]

[4]

3

10~ 20cm
EM

22

1

N

A cCimae pnonj fd hb gk

1
Fig. 1 Cluster graph of soil mites community in
different fertilizers
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