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Table 1  Physico-chemical properties of soils different in land-use
A KR pH BT £ B A
2i2)
* Water content Organic matter Total nitrogen Available phosphorus Available potassium
Land-use types B » » B
(%) (skg™) (mg kg™") (mg kg™ ) (mg kg™ )
JF5 14. 63 8.93 7.61 0. 36 10. 40 319.6
Abandoned land
A iel Mo 15. 61 8.06 11. 14 0. 69 18.20 105. 4
Orchard
1558 T ok 15.57 8. 08 12.43 0. 64 20. 28 113.8
Traditional corn land
15 7 o Bk 15. 65 7.95 14. 85 0.86 21.42 242.2
Clean-stubble no-tillage
JEMTACR 16.75 8.19 16. 47 0. 87 28.27 262.7
Vertical no-tillage
THT i S
16.25 7.92 14. 17 0. 80 45.27 206. 3
Market vegetable plot
JiE [ 28 M 19.18 8. 15 18.09 1. 18 56.23 287.0
Vegetablegarden
x2 AETHFAAFAXTLERSEYEMER
Table 2 Biological properties of soils different in land-use
FE A I W% 5 B FE Rl 0% B AR P A= s A R A SRS B
4 Hb ) 7 = Respiratory Respiratory Microbial biomass Microbial biomass Protozoa total
Land-use types intensity quotient carbon nitrogen abundance
(mgkg™'h™") (h™") (mgkg™") (mgkg™") (10°g™" F+)
JEL S 14. 67 0.014 88.39 46.79 1.38
Abandoned land
Il 20.78 0. 0087 118.2 58.83 1.3
Orchard
1548 5ok i 22.43 0. 0086 124.3 59.92 1.4
Traditional corn land
T £ e i 24.92 0. 0085 131.7 68. 42 2.18
Stubble-free
non-tillage
FERVASR U 30. 67 0. 0075 140. 6 95. 31 2.65
Vertical non-tillage
[EIGES: 27.25 0.0091 135.9 67.05 1.71
Market vegetable plot
JiE B 3¢ b 37.77 0. 0077 144. 4 81.61 408

Vegetablegarden
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D 45 R 2] E Bt 5 b 1Y 1 38 A AL 5T 5 i I
F(18.09 g kg™ ") JEHiH (7. 61 g kg™ ') Fefik, —
TEOLT , A B BT % i B, i A1 A R R R
T o R R S I A R
0.36 ~1.18 g kg ', FH L E AN 0.77 g kg ',
+ HEHBE Y 1 10. 40 ~ 56.23 mg kg5 - HE A
J7:80. 41 ~319.60 mg kg ™',

A Wy e A B A O < A S ) R
BEH7:1.19 x 10 ~4.08 x 10* 4> ¢ ' F £ 5 4 e e i
WFI S8 2 0. 61 ~ 157 mg kg™ h s R HERLE By
PR RLRR N 188,39 ~ 144. 4 mg kg HHEME W E
YiE A N :47.57 ~95.31 mg kg ™',

2.2 AEMF AT RSB

H132 3 AT 0L, 78 7 Fh A s A 5 5K 4 3 o dE A
H 4% B 1] R} ( Moniligastridae ) | B 45 ) ( Megascoleci-
dae) I 1E 45| B+ ( Lumbricidae ) 3 #}, 4 37 45/ & ( Drawi-
da Michaelsen, 1990 ) . iZ & 15| J& ( Amynthas Kinberg,
1867) & 15 J& ( Metaphire Sims et Easton,1972) | i
5| J& (Aporrectodea Orley, 1885 ) Fll % ik W5l J& ( Eisenia
Malm,1877) 4 5 J& , A 41K 5 A Fh . 55 H 5 B AL 47
| 19 H A AL 2 45] ( Drawida japonica) | E 5| BHIE &
) Jeg 1) ) AL 3 5 151 (Amynthas hupeiensis ) | i 5] J& (Y
JRAR Y 351 ( Metaphire guillelmi) | 1 5| B} 37 351 J& 9 46
T i 15| ( Aporrectodea trapezoides) A1 % i 15| J& ) 77 +
7 Wk 48] ( Eisenia fetida)'"" .
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A% (0.367) o H'48 0% T T REVE B Al 56 &
REVE A — BE R 2 i R 2 K, HOE T R
JEUS5 Hb P AR T A R K A 3% R - ) T O =
T 51 BRI (87.99% ), WU S ML i H' 15 KA 46

AR - 3ty ) FH 7 2 0 08 ol B A BE S 2R ) R
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bt > HHE R > B > fF5 ok > R
Bl > JE . H o BE B 3 A U2 o i 0] R B 1Y
S 272 Ind. m 7, 43 B R IR LAY 7. 08 £
R 378 £, B KL G i 3. 45 £, 5 75 G B
2. 18 {5, E LS BE B 1. 15 %, 7 SR 2. 66 £
FLE 5% 3 iU 951 A 490 ek J5% 55, 68. 0dgm ™, LA Hb
Bl 6,12 gm 7,
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14 43 47
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Tl RE 5 3 S A W B S 0 BEARAE S8 b 5 LA o
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5 A A 2 ST 2 1B G A AR TR
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W 51 e B BB 5 49 O O 3R B 1 A O B
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Table 3 Comparison between lands different in land use in earthworm population and diversity
& F HAKER M #iACE Bl e el B T o BEY R () EMA% Shannon-Weiner
7= Drawida Amynthas Metaphire Aporrectodea Eisenia — ;‘:F Biomass ( fresh Total 5%k
Land-use Jjaponica hupeiensis guillelmi trapezoids Setida (%) weight) numbers Shannon-Weiner
Species
types (Ind m™2) (Ind m™?) (Indm™?) (Ind m™?) (Ind m~?) (gm™?) (Ind. m ) Index (H'")
JEUSR
Abandoned 0 0 0 4.61 33.79 2 6.12 38.4 0.367
land
el
5.83 3.4 0 50. 55 12. 15 4 9.97 71.94 0. 896
Orchard
R S
Traditional 0 17. 41 0 52.53 14.76 3 17 78.8 0.918
corn land
T 7E et
Stubble-free 10. 75 4.85 2.43 20. 11 86. 67 5 25.7 124. 8 0.96
non-tillage
HLOL G
Vertical 14.24 11.6 7.38 51.16 151.38 5 55.78 235.76 1.042
non-tillage
i i S 3
Market 0 56.32 34.5 11.525 0 3 29.51 102. 4 0. 941
vegetable
JiE T 3% 3t
Vegetable 0 18. 669 22.09 124.22 107. 03 4 68. 04 272 1.113
land
R4 EBFHEFTISIEDSENFERNBEXRY
Table 4 Correlation coefficients of the characteristics of earthworm population with soil biological properties
b ML Wy I
W ]l B G Soil biological properties
Earthworm population
FE Al 0 1R 5 HE R 1% [CER7ER7RTS [CER7ER7E SR B B R

characteristic

Respiratory intensity ~ Respiratory quotient

Microbial biomass carbon Microbial biomass nitrogen Protozoa total abundance

i .
0. 662 -0.779 0.691 0. 849
Species
bt 2 . . .
0.936 -0.654 0.78 0.916
Population density
0. 947 -0.626 0.783 0. 897
Biomass
SRR S5
0. 056 0.273 -0. 064 -0.260
Age structure
H 5% " - -
0. 836 -0.914 0. 898 0.752
H’ index

0.511

0.941"

0.933"

-0.008

0.563

Hex £aRp <0.05 KFEREENE; =« FRp < 0.01 KF FAYEFHME Note: * means significant differences with p < 0.05; ## means

significant differences with p < 0.01
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Fig. 1 Total abundance of protozoa in soils of stubble-free

non-tillage treatment
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Fig. 3 Soil microbial biomass carbon contents in

stubble-free non-tillage soils
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Fig. 2 Total abundance of protozoa in soils of vertical

non-tillage treatment
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Fig. 6 Soil microbial biomass nitrogen contents in

vertical non-tillage soils
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EARTHWORM POPULATION CHARACTERISTICS IN SOILS DIFFERENT IN LAND USE
AND THEIR RELATIONSHIPS WITH BIOLOGICAL FERTILITY OF THE SOILS

Zhang Ning'?  Liao Yan'® Sun Fulai’ Wang Chong' Sun Zhenjun'
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(2 Department of Thermal Engineering , Tsinghua University, Beijing 100084, China)
(3 Guangdong Zhongjian Certification Co. ,Lid, Guangzhou 510600, China)
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Abstract Field surveys were carried out to investigate earthworm species in soils in 7 land-use types in salinity
transforming region of Quzhou Country, Hebei Province and indoor incubation was done to study influences of earthworm
population to soil biological parameters. Results show that (1) 5 species of earthworms were found, belonging to 5 genera
and 3 families, with Eisenia fetida in dominance over 60% in number of individuals, and two species of Aporrectodea trap-
ezoides and Eisenia fetida were widely distributed in this area, the present frequency in samples were 74% and 44% re-
spectively, as the dominant species; (2) the order of earthworm population density and biomass change tendency in differ-
ent land use types was : vegetable garden > vertical no-tillage > clean-stubble no-tillage > market vegetable plot > tra-
ditional corn land > orchard > abandoned land. The earthworm average population density and biomass were highest was
in vegetable garden, achieving 272 Ind. m-2 and 68. 04gm-2 respectively; (3) Among the relationships between earth-
worm population characteristics and biological properties of soils the earthworm population density and the species number
were positively correlated with soil basal respiration and microbial biomass carbon content significantly (p < 0.01 ), but
soil basal respiration quotient existed significantly negative correlation (p < 0.01 ); (4) the effects of earthworm popula-
tion density and biomass on soil microbial communities were significant. The greater the earthworm biomass and popula-
tion, the higher the contents of soil organic matter, available nitrogen, available phosphorus, available potassium, and
conversely contrary. Moreover the lab experiment also indicates that soil protozoa, microbial carbon, and microbial nitro-
gen tended to increase with the rise of the number of earthworm individuals. The characteristics of earthworm population
can also be used as indicators in evaluating soil biological fertility, just like soil biological indicators and soil chemical in-
dicators.
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