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Table 2  Soil environmental properties (Mean + SE) at an age sequence of cultivation

RARFC IR B BRI H AT SR A
LA ECCH 2434+0.11 17.73 £ 0.41 17.47+0.20
TS KR (%) 2.12+0.04 11.82+0.38 12.59 £ 0.30
T HER (%) 15.64+1.16 22.42+1.99 9.20 +0.54
T A (%) 8377+ 1.14 73.90 +1.93 79.21 £ 0.59
TR RL (%) 0.59 £ 0.06 3.67+0.35 11.58 +0.35
pH 9.35+0.10 8.74+0.03 8.40 + 0.06
A5 (g/kg) 0.06 + 0.004 0.52 £0.03 0.66 + 0.02
HHUWk(g/kg) 0.56 £ 0.03 6.56 £ 0.48 6.8+0.26

AT AR A (mg/kg) 1185.67 + 58.0

843.33 £57.93 1028.89 + 85.64
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Table 3 Average density (individuals/m®) and relative abundance (%) of soil macrofauna at an age sequence of cultivation

RART By BRI ARSI A
IERE PR AN 2 R AHNT 2 Sy S LEPUEAL

FL204 2 Valloniidae 0.44 1.08 0.37 0.49
JRHIZFL Succineidae 0.44 1.08 0.37 0.49
2k 151 Rl Enchytraeidae 1.48 3.59 10.59 14.12
1E# %} Lumbricidae 0.67 1.62 7.11 9.48
HuRA R Geophilidae 2.67 6.46 9.78 13.03
A7l [ Lithobiomorpha 0.59 0.79
ZWAE} Scolopendrellidae 2.15 521 3.63 4.84
[ /K38 H Wk B} Karschiidae 0.37 1.75
JRIEF} Lycosidae 1.70 4.13 1.04 1.38
P Ik A Gnaphosidae 230 10.84 2.44 5.92 2.74 3.65
Bk R} Salticidae 0.15 0.70
Wk B Thomisidae 0.07 0.10
K AR Lygaeidae 1.26 1.68
A+ H#Fl Cydnidae 1.11 5.24
I B BF Aphidoidea 1.70 227
ISCUiEE Myrmeleontidae 0.30 1.40
JEH R} Cicindelidae 0.07 0.18 0.15 0.20
S HURL Carabidae 0.52 245 3.11 7.54 1.70 227
Fed# B R} Staphylinidae 430 10.41 2.81 3.75
NI} Elateridae 0.15 0.70 6.44 15.62 8.67 11.55
% E} Curculionidae 4.44 20.98 0.30 0.72 0.37 0.49
& A4 Scarabaeidae 0.15 0.70 1.85 4.49 2.30 3.06
FFEL Coccinellidae 0.96 2.33 0.96 1.28
il 4 fLF} Melolonthidae 1.85 4.49 1.78 2.37
W 4> fa 7 Rutelidae 1.04 1.38
125 H R} Tenebrionidae 6.07 28.67 0.07 0.10
ZEHIE} Silphidae 0.30 0.39
2 15 F Ostomatidae 0.22 0.30
i F BB Chrysomeloidea 0.07 0.10
PRICRH) HL Chironomidae 2.07 2.76
G- FF4)) 1L Therevidae 0.30 1.40

friu B4l Asilidae 1.04 2.51
K2Rl B Dolichopodidae 1.26 1.68
A4 1L Muscidae 1.11 2.69 5.26 7.01
A4 1L Noctuidae 0.44 2.10 1.26 3.05 1.04 1.38
IR} Formicidae 4.89 23.08 6.96 16.88 5.70 7.60

it bk 31 5 2% /K- (Monte Carlo #56:: F=26.77,
P=0.001 F1F=6.96,P=0.001), i ] RDA H /77>
Prai Bvlfs . LIEIWRE S LB 110
RDA 73 BT I HE 75l 1 fERE T 61.2% 4R 15 B AN
77.8% KA IR G OC 2R, 1 P ANl — S LR
T 69.8% (K11 B A5 SN 88.7% [ 4 Fsh A1 BR 455 S

Fo P2 WIS UNAR TR R AR S i M A 23 1 3
A, Ul W] 2R AR FH 55 AR ST B - SRS W A v
WY S AN TR, P Rh 2 AR KT - S Sl WAk v S A7
fE— €25t . RDAHEF B B e T - 5E5h )
VR 5 LA BT 1 1 ¢ R A BN R IS5 3 )
REVE AT RE W HEP 1 2 T pH., 13
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Fig.1 Average density (ind/m®), group richness, diversity index and evenness index of soil macrofauna
community at an age sequence of cultivation
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Table 4 Density (Mean + SE) of main soil macrofauna at an age sequence of cultivation
BIL/ES S RIRFEBT BrELEA W FAR R AR E F
2k 5B} Enchytraeidae 0.00 = 0.00c 1.48+0.31b 7.04 +0.84a 70.35%%*
1F U5 R} Lumbricidae 0.00 = 0.00c 0.67 +0.27b 10.67 +2.57a 89.69%**
HulRIAF} Geophilidae 0.00 = 0.00c 2.67 +0.70b 9.78 £2.38a 53.35% %k
Z AR} Scolopendrellidae 0.00 =+ 0.00b 2.15+0.46a 3.63 £0.88a 26.19%%*
JRUKE Lycosidae 0.00 + 0.00b 1.70 £ 0.12a 1.04 £ 0.30a 20,53 %#%
VIR Gnaphosidae 2.30+0.23 2.44 +0.43 2.74+0.79 0.001
35§l Carabidae 0.52 + 0.29b 3.11+0.87a 1.70 + 0.42a 9.947%%
K3 B} Staphylinidae 0.00 + 0.00b 4.30 + 0.66a 2.82+121a 26.78%%**
AR} Elateridae 0.15+0.10b 6.44+091a 8.67 + 0.83a 148.80%+*
% HEL Curculionidae 444+ 1352 0.30 +0.16b 0.37+0.23b 19.22%*%
40P R4l L Scarabaeidae 0.15+0.15b 1.85 £ 0.46a 2.30+0.75a 11.89%+*
FFEL Coccinellidae 0.00 = 0.00b 0.96 + 0.32a 0.96 + 0.30a 11.55%%%
il 4> LR} Melolonthidae 0.00 + 0.00b 1.85+0.66a 1.78 £0.42a 7.99%%
) F | Tenebrionidae 6.07 + 0.46a 0.00 + 0.00b 0.07 +0.07b 754.65%%%
A4l L Muscidae 0.00 = 0.00c 1.11 +£0.25b 526+ 1.16a 45.50% %
L) 1L Noctuidae 0.44+0.19 1.26 +0.39 1.04 +0.37 1.77
IR Formicidae 489+ 1.13 6.96 +0.96 5.70 £ 1.02 1.68

H:P<0.01, P< 0.001, AN JF BAFFRAC AN AH [ 7 RER 7R 22 5 ik 3% ( Turkey K5 5035) o
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Fig.2 RDA of soil fauna with soil environment factors in an age sequence of cultivation
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Characteristics of Soil Macrofauna Community at An Age Sequence of
Cultivation in Process of Oasification in the Middle Heihe River Basin

DONG Wei-hua',WANG Zi-ting’, LI Feng-rui’, LIU Ji-liang’

(1.Urban and Environmental Sciences, Changchun Normal University, Changchun, Jilin 130032, China;
2. Gansu Academy of Forestry Science, Lanzhou,Gansu 730020, China; 3. Linze Inland River Basin
Research Station, Cold and Arid Regions Environmental and Engineering Research Institute,

Chinese Academy of Sciences, Lanzhou,Gansu 730000, China)

Abstract: Age sequence in the process of oasification changes soil conditions and affects on soil fauna commu-
nity. Up to now, few research has explored soil macrofauna community composition and diversity at an age se-
quence of cultivation in process of oasification. We investigated the composition and diversity of soil macro-
fauna communities using hand sorting method in both early May, mid July and September in native sandy shru-
bland, 27-year and 100-year oasis farmland. The results showed age sequence of cultivation had significantly
affected on density, group richness, diversity and evenness index of soil macrofauna community. The density
and groups of soil macrofauna community were strongly influenced by age sequence of cultivation in contrast
to the modest change of diversity and evenness index. 27-year oasis farmland supported nearly 1.95 and 1.54
times higher of density and group richness soil macrofauna community than native sandy shrubland. 100-year
farmland supported nearly 3.54 and 3 times higher of density and group richness soil macrofauna community
than native sandy shrubland. The density of Geophilidae, Enchytracidae, Lumbricidaec and Muscidae larvae in-
creased with oasis farmland cultivated, but the density of Tenebrionidae and Cicindelidae distinctly decreased
with oasis farmland cultivated, and the density of Gnaphosidae, Noctuidae larvae and Formicidae had no obvi-
ously changed with oasis farmland cultivated. RDA analyses showed that the distribution of soil macrofauna
community between native sandy shrubland and 27-year oasis farmland was clearly affected by soil tempera-
ture, pH, soil moisture, soil silt and clay content, total nitrogen and soil organic carbon. However, soil salinity,
soil coarse content, soil fine sand content were the most important factors in shaping the spatial distribution

pattern of soil macrofauna community between 27-year and 100-year oasis farmland.

Key words: middle Heihe River Basin; oasification; oasis farmland; cultivatied age; soil macrofauna



