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Abstract By the method of hand-sorting and using the indices individual number group number

and biodiversity the changes in the soil macrofaunal community under the grassland restoration
from cropland in Wuchuan County Inner Mongolia were investigated. A total of 1479 soil macro-
fauna belonging to 3 classes 7 orders and 41 families were captured. After the grassland restoration
from cropland the group number individual number and biomass of soil macrofauna all had an
increasing trend and the biodiversity of soil macrofaunal community reflected by Dy, and DG in-
creased significantly. However due to the short term of cropland rehabilitation the Shannon-Wie-
ner index H' and the Pielou evenness index E of the soil microfaunal community in grassland were
not higher than those in cropland. Different soil macrofaunal groups had different responses to the
grassland restoration from cropland. The preferable approaches for the grassland restoration from

cropland were planting Medicago sativa or planting Medicago sativa + Artemisia sp.

Key words grassland restoration from cropland soil macrofaunal community characteristics.
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Tab.1 Background data of sampling plots
Plot Rehabilitated  Organic Total N Total P Total K Available N Available P Available K Average
years matter mg- kg -1 mg- kg -1 mg- kg -1 mg- kg -1 mg- kg -1 mg- kg -1 heighl Covel‘age
a mg- kg’l of grass of plant
cm community
%
CL 1187.0b 515.0c 9.1a 140. 2a 19. 8¢ 2.9a 33.3a 43 57
PM 6 2145. 1a 100. Oa 7.9a 118.9a 27.3b 2.6a 51.8a 54 83
PMA 6 814.2b 86. 5ab 7. 0ab 157.7a 27.1b 1.5a 50. 0a 62 87
PH 6 1297. 3ab 85. 6ab 7.8a 134. 7a 22.6¢ 2. 4a 47.9a 27 62
PHA 3 1519. 6ab 73. 4be 4.8b 145.3a 35.5a 1. 6a 57.4a 34 71
AC 10 903. 9b 67. 1be 8.0a 149. 6a 23.8¢ 2.9a 34.7a 12 23
CL Cropland PM Planting Medicago sativa PMA + Planting Medicago sativa + Artemisia sp.
PH Planting Helianthus tuberosus PHA + Planting Helianthus tuberosus + Artemisia sp. AC Aban-

doned cropland. The same below.

ence at 0. 05 level among plots.

P <0.05 Different letters in the same column meant significant differ-
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Tab.2 Composition of soil macrofauna communities in different plots
CL PM PMA PH PHA AC CL PM PMA PH PHA AC
Soil macrofauna Soil macrofauna
Dictynidae 0 0 0 0 1 0 Elateridae 1 1 2 1 31 0
Theridiidae 0 0 4 5 0 0 Coccinellidae 0 6 20 5 5 2
Lycosidae 0 0 1 0 0 1 Coccinellidae 0 1 0 0 1
Clubionidae 0 0 0 0 3 0 Tenebrionidae 1 2 4 3 2
Liocranidae 0 0 1 0 0 0 Tenebrionidae 6 19 20 11 2 1
Gnaphosidae 1 1 5 4 2 0 Meloidae 1 0 0 0 0
Thomisidae 0 7 5 1 2 0 Chrysomelidae 0 5 7 1 0 0
Philodromidae 1 0 5 1 0 2 Chrysomelidae 8 15 10 27 3 0
Geophilidae 0 0 0 0 2 0 Curculionidae 0 1 3 1 0 0
Cercopidae 0 0 0 1 0 0 Curculionidae 0 2 4 0 0 0
Reduviidae 1 0 0 0 1 2 Cecidomyidae 0 1 0 0 0 0
Cydnidae 0 2 1 0 0 0 Tabanidae 0 1 0 0 0 0
Lygaeidae 1 2 8 0 3 0 Coenonyidae 1 0 0 0 0 0
Cicindelidae 0 0 0 2 0 0 Therevidae 1 0 0 0 0 0
Carabidae 14 7 8 18 10 5 Asilidae 6 4 1 11 1 1
Carabidae 8 12 4 4 21 0 Pyralidae 1 2 1 1 1 0
Pselaphidae 2 0 7 1 8 0 Noctuidae 0 2 2 2 1 0
Staphylinidae 0 1 0 1 7 2 Geometridae 0 1 0 0 0 0
Staphylinidae 0 0 0 0 1 1 Gelechiidae 0 0 0 1 0 0
Silphidae 0 2 0 0 0 0 Sesiidae 0 0 1 0 0 0
Scarabaeidae 0 1 0 0 1 0 Bombycidae 0 0 0 1 0 0
Aphodiidae 13 6 1 0 0 0 Lycaenidae 0 0 0 2 0 0
Melolonthidae 0 14 3 9 0 0 Formicidae 12 192 210 69 223 133
Melolonthidae 1 21 3 12 1 25 individual number 82 332 346 198 338 183
Rutelidae 2 0 0 1 0 5 Group number 20a  29a  28a 28a 24a 14b
Elateridae 0 1 0 1 5 0 Biomass mg- m~2 1307 4858 5360 4363 2095 8103
The data in the table were individual number of soil macrofauna. Differ-

ent letters in the same line meant significant difference at 0. 05 level among plots. The same below.



1968 20

4 3
+ PMA
PM . 1
2
1% 5~6
2.2
6
3
Tab.3 Biomass and importance values of the main groups of soil macrofauna
Biomass mg- m 2 %
Soil macrofauna PEIA RM PMA PH CL PM PMA PH PHA AC
Carabidae 225 565 653 1276 706 406 12.6 6.7 6.6 20. 4 17.0 9.5
Carabidae 17 53 33 91 129 0 5.0 4.3 2.8 2.6 9.8 0.0
Aphodiidae - 20 0 0 0 0 - 0.7 0.0 0.0 0.0 0.0
Melolonthidae 0 586 0 206 0 0 0.0 8.0 0.0 4.1 0.0 0.0
Melolonthidae 762 769 61 252 0 6782 26.3 8.7 0.9 3.2 0.0 38.7
Elateridae 0 2 0 11 120 0 0.0 0.6 0.0 0.7 3.2 0.0
Elateridae 0 12 33 8 188 0 0.0 0.6 2.8 1.0 7.5 0.0
Coccinellidae 0 71 192 53 18 10 0.0 3.3 5.8 1.7 2.9 1.3
Tenebrionidae 0 143 1946 197 148 579 0.0 1.5 15.2 2.8 3.6 3.6
Tenebrionidae 71 545 672 428 352 67 15.6 11.1 12.4 9.6 10. 1 1.6
Chrysomelidae 0 91 241 293 0 0 0.0 2.3 3.6 6.6 0.0 0.0
Chrysomelidae 48 274 351 703 73 0 5.8 7.0 6.3 14.2 5.0 0.0
Asilidae 101 213 49 148 0 24 14. 1 2.6 1.3 4.9 0.0 2.7
Noctuidae 0 433 0 32 0 0 0.0 4.1 0.0 1.5 0.0 0.0
Bombycidae 0 0 167 359 .0 0.0 2.1 3.4 0.0 0.0
Formicidae 44 664 601 116 314 81 10.3 9.4 22.9 13.5 28.9  26.5
4
Tab.4 Spacial niches of the main groups of soil macrofauna
B, B,
Soil macrofauna Plot number ~ Dominance || Soil macrofauna Plot number ~ Dominance
of distributed % of distributed %
Carabidae 5.07 6 4.2 Pselaphidae 2.75 4 1.2
Formicidae 4.59 6 56.7 Lygaeidae 2.51 4 0.9
Tenebrionidae 4.35 6 1.3 Staphylinidae 2.20 4 0.7
Tenebrionidae 3.77 6 4.0 Philodromidae 2.61 4 0.6
Asilidae 3.27 6 1.6 Noctuidae 3.77 4 0.5
Melolonthidae 3.25 6 4.3 Melolonthidae 2.36 3 1.8
Carabidae 3.53 5 3.3 Aphodiidae 1.94 3 1.4
Chrysomelidae 3.52 5 4.3 Chrysomelidae 2.25 3 0.9
Coccinellidae 2.95 5 2.6 Rutelidae 2.13 3 0.5
Elateridae 1.34 5 2.4 Elateridae 1. 81 3 0.5
Gnaphosidae 3.60 5 0.9 Curculionidae 2.27 3 0.3
Pyralidae 4.50 5 0.4 Reduviidae 2.67 3 0.3
Thomisidae 2.85 4 1.0 Coccinellidae 2.67 3 0.3
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Tab.5 Vertical distribution of the soil macrofauna communities
Group number Individual number
Soil depth
cm CL PM PMA PH PHA AC CL PM PMA PH PHA AC
0~10 17 27 29 26 22 17 51 196 205 125 149 146
10 ~20 9 10 8 8 9 3 22 80 52 50 149 27
20 ~30 4 10 5 7 7 3 10 58 90 24 42 15
~4 .
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Tab. 6 Biodiversity index of the soil macrofauna communi- g 2 ok
i S
ties 2
Plot H' E DMa DG 5t
CL 2.48 0. 83 4.31 1.99
PM 1.86 0.55 4.82 6.28 0 |
PMA 1.80 0. 54 4.62 7.05 PM  PMA  PHA  PH  CL  AC
PH 2.40 0.72 5.11 5.27 1
PHA 1.49 0.47 3.95 4.39 Fig.1 Cluster analysis of similarity of soil macrofauna commu-
AC 1.09 0.41 2.50 1.36

nities.
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Tab.7 Density of main soil macrofauna groups ind- m ™’
CL PM PMA PH PHA .
Soil macrofauna AC
Gnaphosidae 0. 1ab 0. 1ab 0.5a 0. 4ab 0. lab 0b
Thomisidae 0b 0.7a 0. 4ab 0.1b 0.2b 0b
Lygaeidae 0. la 0. la 0.3a 0a 0. la 0a
Carabidae 1. 4a 1.0a 0. 8a 1. 8a 1.0a 0.5a
Carabidae 0. 8ab 1.2ab 0. 9ab 0.4b 2. la 0b
Pselaphidae 0.2a Oa 0.7a 0.1a 0. 8a 0. 6a
Staphylinidae ob 0. 1b 0b 0.1b 0.8a 0.3ab
Aphodiidae 1. 3a 0. 6ab 0.1b 0b 0b 0b
Melolonthidae Oa 0.5a 0.4a 0.9a Oa Oa
Melolonthidae 0.1c 3. 1a 0.2¢ 1. 2be 0.1c 2. 5ab
Elateridae 0b 1.0b 0.2b 0.1b 3. 1a 0.1b
Coccinellidae 0b 0. 7ab 2.2a 0. 5ab 0. 5ab 0.4b
Tenebrionidae 0.2a 0.2a 0.7a 0.4a 0.3a 0.2a
Tenebrionidae 0. 5be 1.9a 1. 5ab 1. labe 0.2¢ 0.1c
Chrysomelidae 0.2a 0.5a 0.5a 0. 6a 0.1a Oa
Chrysomelidae 0. 7ab 1. 5ab 1. 0ab 2.2a 0.2b 0b
Asilidae 0. 6ab 0.1b 0.1b 1. la 0.1b 0.1b
Formicidae 1.2b 19.2a 20. 0a 6. 9ab 22.3a 12. 7ab
426
3
20 27-28
20-22
23-24
25
1
+
2

Coccinellidae
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