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Community diversity of soil mites in the. Manas River Basin, Xinjiang

Ajar QAKEN, Omar ABLIZ" | Fazliya HELIL
College of Life Sciences and Technology ,Xinjiang University , Urumgi 830046 , China

Abstract; Variation in community diversity along ecological gradients has been the main focus in recent biodiversity studies.
Among multiple interacting resource gradients, the altitude gradient may be a decisive factor determining spatial patterns of
community diversity. The Manas River Basin is a typical mountain-oasis-desert ecosystem( MODS) in the inland arid areas
of Northwest China. Soil mites have been used as an important bioindicator of soil ecosystems. In order to provide a scientific
basis for the biological assessment of human activities on soil environmental quality in mountain-oasis-desert ecosystems,
investigations were conducted on the community diversity and seasonal dynamics of soil mites at different vertical zonal
habitats in the Manas River Basin using field sampling and improved Tullgren methods. In addition, further comparative
analyses of the ecological \distribution characteristics of soil mite communities in that area were performed. The results
showed that 32308 soil mites were captured and classified into four suborders, 86 families, and 140 genera. Among them,
Ceratozetes_and Oribatula were dominant groups and accounted for 10.14% and 11.18% of total individuals collected,
respectively ; Epilohmannia, Trhypochthonius, and Zygoribatula, and 18 genera were common groups, and accounted for
55.89%. Cosmochthonius, Eremaeus, and Allothrombium, and the other 120 genera belonged to rare groups, and only
accounted for 22.79% of total collections. The numbers of individuals and groups of soil mite communities differed
significantly in different vertical zonal habitats (P<0.05) , the number of individuals, in the 0—35 cm vertical layer of the
soil profile. With increasing depth of soil layers, the numbers of individual and groups of soil mites decreased gradually (P<

0.01). There were significant differences in the seasonal variation in the composition and individuals of soil mite
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communities ( P<0.05). The sequence of seasonal change of individual numbers of soil mites was September > April > July
> November. There were significant differences in diversity indices for soil mite communities between the 12 different
habitats ( P<0.05), the Shannon-Wiener diversity index ( H) in coniferous forest > mountain farmland > mountain
shrubbery > shelter forest deciduous forest > vegetable field > mountain steppe > vineyard > grassland > plain farmland >
shrubbery > desert, while Margalef (M) richness index for coniferous forest > shelter forest > deciduous forest > vegetable
field > shrubbery > grassland > mountain farmland > mountain shrubbery > pain farmland > mountain steppe > vineyards' >
desert. The similarity coefficient between soil mite communities in 12 different habitats was moderately dissimilar. Research
results showed that community structure and diversity of soil mites in different habitats have obvious characteristics lof

habitats and seasonal variation in that MODS.
Key Words: Manas River Basin; MODS; soil mites; community diversity; seasonal dynamics
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Table 1 The distribution traits of in Mountains-Oasis-Desert ecosystem in Manas River Basin

SR MK R

. . B s , . e ;
K4 itk SRRl Awwsl Awal BASE RART ERERREEEHGRE
raphi
Area Elevation/m ]eoig ?p ¢ temperature/ precipitation/ evaporation/  Soil types Land type  The main plant species
ocation < - -

43°45'02"— RN A

i 43°59'08"N R KNz AZ (Picea schrenkiana) (Ha )5 BiFH
. 700—3600 oy 2—5 500—700  850—1000 A5 1 ~ v (Sabina pseudosabina( Fisch) ) 5 #AKJE

Mountains 85°46'24"— V.V (P L)

86°15'12'F oa annua L

44°01'47"— VWA ( Elaeagnus angustifolia L) ¥ 1€ J&
S| 44°26'02"N - VIV, ( Gossypium spp). K (Zea mays) . J57F

400 — —1 120—1 1500—1 K3 e

Oasis 00 —600 86°16'23"— > 0180 3001800 Pt X.X (‘Phragmites. Adans ) . A ( Vs

86°20"20"E vinifera)

4°27'06"— ,
e 44°30'02'N W ( Tamariv  ramosissima ), 1
" 250—400 oy 6—8 100 —120  2000—2200 Wb+ X1 XI ( Nitraria™sibirica ) . % 3¢ H ( Alhagi
Desert 44°27'06"— folia)

44°30"02"N sparsifolia

EF IR coniferous forest( 1) 5 LIHBHEJ5L, mountain steppe( 1) s R AR, deciduous forest (1) ;Uji{ﬂ,%*ﬂ\,mountain shrubbery ( IV ) ;[J_Iﬂﬁ,*ﬁﬂﬁ,mountain farmland
(V) ;s Bidak, shelter forest( VI) ; Bk , plain farmland ( VIT) ; 553, grassland (VIT) ; 455, vineyard (IX) ; 5585, vegetable field ( X ) ; # AHK , shrubbery ( XI) AT,
desert( XII)

1.3 HEacRES LM

2014 4 4.6.9 1 11 Ay rhapxt LRy 12 PR RIAZ SR sSORFE , B A58 /0 e B 3 AN FE i, IR A
FHN 100 em® H3E3F ] #2 3B 0—5 .5—10 . 10—15,15--20 cm [ 4 JZHURE HH 576 4y T4 28 A4R48
e R M 1Y Tullgren HEIEZGIR 48 h 43 B SIS 7E Leica ML AHE T WS Ml v 58k
Hil &, 2 B SCse i IS e 2R B ) LR I = H AR REIAE ) AR E—( H A L)
K K%Y ) J.Balogh F1 P.Balogh )¢ The Oribatid Mites Genera of the World) Fil Krantz( 2009 ) ¢ i 2= )
(55 =) S oy 2w, — e e a7
1.4 FEIARBEHE T

PRI T IR 110 [ INF A 85 SR A S IR A 7 (A IR W pH AL 2R A
PRI ) o R HEA R IR Tk - MR A A B R 0 i) A b R T A R R s
HEK Ay SR ML E (GB 7172—1987)  # I LA R AR E S KK, EKE (%)= (G,-G,) (Bt &~
T4H5)/G,x100% , TIPS Rk HE S TR A — B BRI A fL 75 (GB 9834—1988) g, + e 44 &
%R GB 9836-—1988 WLl & ; +IELHE & 25 R GB 9837—1988 Wil ; TSR &S GB 7173—
1987 KI5 5 e SR FH K e Pk A (R ) 2 (NY/T 1121.16—2006) ')
1.5 B3

FEA [ AE B8+ S S PR i b, 6T T LA R A S48 bR 0 LA 4™

(1) Shannon-Wiener ZFEVEFEEN(H) .

H = Z (PInP,)
(2) Margalef 5 FEIEE(M) .
M= (S - 1/InN) )
(3) Pielou ¥JI5I BB (E) .
E=H/H, =H/InS
(4) Simpson EHHEFRE(C) :
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c=Y (n/N)
(5) Jacccard HEVEAHITE REL(q) -
g=c/(a+b+c)
(6) Sgrensen FHAPEFEAL .
S=2c¢/(a+b)
Kb N TR P IATR T MRS JT B P T /N, R H § BRI MR o A TR
FREEL, b O B BETEISHEEL, o WPIRERSLA ISR, T A IR AL B2 T SPSS 19.0 HEATALBE IFAE Excel
YRR, AN R T7 2250 BT (One-way ANOVA) /N 22 53¢ 1% (1SD) HUBA [R) R 2HL 1] 1 22 57

2 ZR5SH

2.1 AN[EAESE SR VA 2 S B oA

A TR LSRR A 32308 3k, 43S T 86 B} 4 W H 140 J& , Horb FH i 7 HoA 20877 H (64.62%) , 535
F 80 J& 51 FL, AT H N 10167 H(31.47%) ,34 J& 20 B, 51 B4 1031 H(3:19%) ,21 J& 12 BH,
AW H R 233 H(0.72%) ,5 J& 3 Bl, XEEAWFFE X IR T, Ceratozetes 1 Oribatula “APLHIEHEE, i M2k
WAREM 21.32%; Epilohmannia  Trhypochihonius ,Camisia . Oppiella , Tectocepheus 18 O H LR , B R
AR E Y 55.89% , (S BEAI R WASHE 5 B33 00 77.21% ., Palaeacarus- Belba \Epidamaeus 2120 25898
MAERE(E2),

F2 BHYTREAREET BHEABZARMBEN T/ (K/m?)
Table 2 Composition and number distribution of the soil mite communities at different habitats in Manas River Basin( mean+SE)

HAH HE

25 Mites taxa I 0 m v v v W Ww X X X X R ﬁﬁrg Percentage/  Abundace
Total Density % degree
W S Palaeacarus 61 12 1 31 164145 23 15 39 39 15 3 270 1220.8 0.84 +
AT KR Palaeacaroides %6 0 1 11,0 0 O 0 0 0 0 0 38 171.8 0.12 +
I HE I8 Cosmochthonius I 0 0 0 0.4 3 4 26 22 14 19 136 614.9 0.42 +
N TR Hypochthoniella 77 6 30 3.6 0 0 0 0 0 0 0 210 949.5 0.65 +
TE4E IR Liochthonius 122 5% 32 42 39 0 0 0 0 0 0 0 288 1302.2 0.89 +
S5 H% 8@ Brachychthonius 4014 2 17 0 0 0 0 0 0 0 47 2125 0.15 +
FELEF Sellnickochthonius 0 1274 4 17 0 0 0 0 0 0 0 78 3527 0.24 +
SEHEIE Hypochthonius 6 o 0 0 0 9 0 0 0 0 0 0 9 40.7 0.03 +
UR4EH )& Parhypochthonius 600 0 0 0 0O O 1 0 0 0 0 1 45 0.00 +
H HHEE Malaconothius 0 0 0 o0 o0 11 7 0 0 0 0 0 18 81.4 0.06 +
B IR Lohmannia 6o 0o 0 0 0 5 0 0 0 7 2 0 14 63.3 0.04 +
TR /R Mivacarus 600 0 0 0O 0O 0 0 0 9 11 0 20 90.4 0.06 +
+E R Epilohmannia 64 31 35 8 89 252 53 111 8 18 89 43 960 4340.7 2.97 ++
{beb- % T Epilohmannoides 4 2116 0 9 0 0 0O 0O 0O 0 O 50 226.1 0.15 +
S WBEE Perlohmannia 9 o 0 0 0O O O O O 0 0 O 19 85.9 0.06 +
SR B8 Nanhermannia 0o 0o 0 0 0 7 0 0 0 0 0 0 7 31.7 0.02 +
IR Nothrus 69 26 4 26 21 8 5 21 31 3 23 0 317 1433.3 0.98 +
AUARF )R Trhypochthonius 5 209 30 112 138 154 70 74 475 13 70 69 1419 6416.2 4.39 ++
S B Allonothrus 0 2 0 0 0 0 0 0 0 0 0 0 2 9.0 0.01 +
JRHE IR Archegozetes 2 0 0 0 0 0 0 0 0 0 0 0 2 9.0 0.01 +
HH IR Camisia 15 8 0 24 4 346 8 50 65 29 50 0 599 2708.4 1.85 ++
4 I8 Heminothrus w o 0 0 10 0 0 0 0 0 0 0 20 90.4 0.06 +
P4 H 8 Platynothrus 4 10 0 0 6 0 0 0 0 0 0 0 20 90.4 0.06 +
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W5 )& Phyllhermannia 0 0 0 0 0O O I 0 1 0 0 0 2 9.0 0.01 +
HA& TS Archoplophora 0 0 0 0 0 32 0 16 8 4 16 0 76 343.6 0.24 +
EH W Phihiracarus 4 0 0 0 0 0 0 0 0 0 0 0 4 18.1 0.01 +
AR Rhysotritia 43 1 26 11 15 261 3 37 54 38 70 0 559 2527.6 1.73 ++
Je k& Eremacus 20 0 0 0O 3 0 0 0 0 0 0 5 2.6 0.02 +
VIS Eremulus 2.0 0 0 0 4 11 0 0 8 0 44 199.0 0.14 +
VRIS Eremobellba 4 0 3 0 0 0 0O O I 0 3 0 11 49.7 0.03 +
PR )8 Belba 135 14 0 42 18 10 1 3 2 1 1 0 27 1026.4 0.70 +
FIRTWE Epidamaeus 20 6 0 5 29 9 0 2 0 1 1 3 176 795.8 0.54 +
JA3k 2 IR Licnodamaeus 00 0 0 o0 9 o0 0 o0 1 1 3 14 63.3 0.04 +
NRREE Oppiella 343 59 50 142 154 799 8 29 70 226 23 0 1903 8604.6 5.89 ++
Z B JE Multioppia % 0 4 15 0 0 O O O 0 0 O 95 429.6 0.29 +
SR HUEIE Striatoppia 2 0 2 0 0 0 0 0 0 0 0 0 4 184 0.01 +
I Oppia 68 7 0 4 19 0 0 0 0 0 0 40 98 443.1 0.30 +
VUL FF 856 J Quadroppia 600 0 0 0 1 0 0 0 0 0 0 1 45 0.00 +
KR Lasiobelba 18 21 2 4 12 0 0 0 0 0 0 _-0 57 2577 0.18 +
R R Liacarus 60 30 13 11 0 326 124 183 157 127 203 O 1234 5579.7 3.82 ++
B R Gibbicepheus 00 0 0 0 121 1 0 A1 0 16 7.3 0.05 +
H IR Carabides 600 0 0 o0 13 1 2 0 1 1.0 18 81.4 0.06 +
JE A IR Archegocepheus 0 0 0 0 0 12 1 1/0 1 0 0 15 67.8 0.05 +
Jei E H )8 Eremaeus 20 0 0 0 3 0 0 0.0 0 o0 5 226 0.02 +
Ve B H 56JE Costerems 4 0 0 0O O O O 0 0 0 0 0 4 18.1 0.01 +
K3k Fi & Megalotocepheus 2 0 0 0 0 000 0 0 0 0 2 9.0 0.01 +
I HI R Fissicepheus 71 11 0 0 00.0 0O 0 0 0 O 82 370.8 0.25 +
BT 55t FF G R Astegistes 6 0 0 0,0 O 3 0 2 5 0 0 10 45.2 0.03 +
SR IR Furcoribula 0 0 0.0 ©.0 0 0O O 0 2 0 2 9.0 0.01 +
TIRhH I Cultroribula 197 5 21 277 0 0 0 0 0 2 0 259 1171.1 0.80 +
/NG Xenillus 4 0120 19 0 0 0 0 0 0 0 73 330.1 0.23 +
)G HIEIE Scutovertex 0.0 .0 .0 6 0 39 53 3 27 0 128 578.8 0.40 +
TG HHEE Hypovertex 30 0 0 0 0O O O O 0O 0 O 3 13.6 0.01 +
BKH IR Zetorchestes 7% 2 0 0 0O O O O O O 0 0 73 330.1 0.23 +
3 KR Tectocepheus 1500 9 128 100 147 115 16 14 19 40 74 0 812 3671.5 2.51 ++
KEHEE Calumna 50 0 0 0 8 2 15 13 4 25 13 167 755.1 0.52 +
SRR Pergalumna 9 7 3 34 12 21 50 0 0 0 27 0 244 1103.3 0.76 +
25 H )8 Ceratozetes 107 20 91 128 81 843 138 821 333 157 558 0 3277 14817.3 10.14 +
HAH R Phauloppia 1 o0 0 O O O O O O 0 0 0 1 45 0.00 +
W Oribatula 212 126 91 129 8 1209 241 88 544 346 617 0 3611 16327.5 11.18 +
TR Zygoribatula 0 0 0 10 8 73 211 93 60 43 117 0 625 2826.0 1.93 ++
SRR R Chamobates 1 0 3 0 0 0 0 0 0 0 0 0 4 18.1 0.01 +
T 6 Scheloribates 60 30 13 11 36 326 124 183 157 127 203 18 1288 5823.8 3.99 ++
SERIHREE Podoribates 60 0 2 0 0 0 0 0 0 0 0 0 2 9.0 0.01 +
FAELITEJE Achipteria 2 13 2 30 4 0 0 0 0 0 0 0 236 1067.1 0.73 +
e HEJE Ophidiotrichus 0 0 0 0 19 0 0 0 0 0 0 O 19 85.9 0.06 +
/NI Oribatella 30 5 0 0 0 0 0 0 0 0 0 8 36.2 0.02 +
BB IR Neoribates 20 0 2 16 18 0 0 0 0 0 0 0 56 253.2 0.17 +

http ; //www.ecologica.cn



8390 £ ¥ i 31 &
o -~ HArL R
%2 Mites taxa I 0T m v Vv v W T X X X X B gj% Percentage/  Abundace
Total Density % degree

RIKE TS Parakalumna 0 3 0 9 3 0 0 0 0 0 0 0 15 67.8 0.05 +
JERFR YIS Protokalumna 7 9 0 65 17 1 0 0 1 0 0 0 100 4522 0.31 +
T I Lepidozetes 2 11 2 48 11 0 0 0 0 0 0 0 74 334.6 0.23 +
KL B Protoribates 0 0 0 0O 0O O 0 16 0 0 0 0 16 723 0.05 +
N5 IR Incabates 4 0 0 0 0 0 0 0 0 0 0 0 4 18.1 0.01 +
53 238 6 Peloribates 6 0 0 0 0 0 0 0 0 0 0 0 6 27.1 0.02 +
FAEAZLHEIE Rostrozetes 1 0 0 0 0 0O O 0 0 0 0 0 1 4.5 0.00 +
AL IR Xylobates % 0 0 0 10 0 0 0 0 0 0 0 40 180.9 0.12 +
PR Lamellobates 1 0 0 0 0 O O 0 0 0 0 0 1 45 0.00 +
TS Austrachipteria o0 1 0 0 0 O O O 0 0 0 1 4.5 0.00 +
ETR IR Passalozetes 0 0 0 0 0 22 0 0 11 4 0 103 141 637.5 0.44 +
HATF I Eupelops 32 168 21 8 76 0 0 0O 0O 0 0 0 382 17273 1.18 ++
SEWITR KR Podoribates 600 2 0 0 0 0 0 0 0 0 0 2 9.0 0.01 +
IRIGHEIE Parholaspis 2 9 0 5 0 1 0 0 0 0 0 27 122.1 0.08 +
FHUEIE Gamasholaspis 5 0 0 3 17 0 0 0O 0O 0O 0 O 25 113.0 0.08 +
HHRIG IR Neparholaspis 9 11 0 4 5 0 0 0 0 0 0 0 39 176.3 0.12 +
/RIS Proparholaspulus 31 0 21 20 0 0 0 0O 0 0 O 45 203.5 0.14 +
IRACHEIE Parholaspulus 0 0 0 0 0O 0 0 2 0 00 0 2 9.0 0.01 +
AR Holaspulus 0 0 0 0 0 291 221 301 70 147 101 23 1154 5217.9 3.57 ++
i 458 Laelaps 73039 29 52 57 3 4 9.0 0 13 25 338 1528.3 1.05 ++
F 7% Ololaelaps 5 33 13 7 3 216 64 8 640 90 27 641 2898.3 1.98 ++
YEliJR Veigaia 1 0 4 0 6 16 2 8 0 9 8 0 128 578.8 0.40 +
T HEIE Gamasolaelaps 0 0 0 0 0 423 0 1 4 0 14 63.3 0.04 +
FL BB Macrocheles 0 0 0 0 0“w0.0 2 1 1 13 0 17 76.9 0.05 +
2JEHIE Holostaspella 0 0 0 0. 0,226 9 39 8 40 99 21 607 2744.6 1.88 ++
MR Eviphis 60 0 2.0 00 0 2 1 2 0 0 7 31.7 0.02 +
JE 7 8)8 Pachylaelaps 0 1 0 000 48 42 246 129 72 333 0 1309 5918.8 4.05 ++
X B5J8 Zercon 183 60 17 77 58 0 0 0 O O 0 0 395 1786.0 1.22 ++
J IR Uroplitella 14970507 22 345 10 46 11 62 32 4 642 2902.9 1.99 ++
iS558 Macronyssus 0 0 0 0O o0 S5 0 2 0 1 2 0 10 452 0.03 +
JEYPEEIE Uroobovella 6. o 0o 0 0 O O 0 0 3 0 0 3 13.6 0.01 +
V7 Halolaelaps 0"0 1 0 0 0 0 0 0 0 0 0 1 4.5 0.00 +
2RIt )R Linopenthaleus 6 0 0 0 0 O O 1 0 0 0 0 1 45 0.00 +
Chaussieria Oudemans, 1902 00 0 0 0 0 0 0O 1 0 0 0 1 45 0.00 +
K2 & Stigmaeus 0 0 0 0 0 24 7 0 6 26 2 7 7 325.6 0.22 +
INEIEIE Gamasellus 1 0 7 5 0 0 0 0 0 0 0 0 13 58.8 0.04 +
i Cunaxa 0 0 0 0 0 108 2 0 4 14 7 0 135 610.4 0.42 +
FHAKAE Eustigmaeus 0 0 0 3 0 0 0 0 0 0 0 0 38 171.8 0.12 +
LGHHIE Lasioseius 600 1 0 o0 0O O 0 0 0 0 0 1 4.5 0.00 +
HIRIEE Caeculus o0 0 0 0O 2 0 0 0 0 0 0 2 9.0 0.01 +
+ L ITHEIE Ledermuelleria 600 0 0 0O 0O O 1 0 0 0 0 1 4.5 0.00 +
T-LHE)E Cheiroseius 0o 0 0 0O 0 3 0 0 10 5 0 0 52 235.1 0.16 +
T2 )R Epicrius 4 9 3 40 17 18 0 3 2 5 12 0 113 510.9 0.35 +
LI Ameroseius 0 0 0 0 0 257 47 110 171 121 114 21 841 3802.7 2.60 ++
SR Podocinum 0 0 0 0 0 14 12 17 13 1 36 0 93 4205 0.29 +
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B2 Mites taxa Lnm v vovw W XX X Do Percentage/ Abundace
’ % degree

KB IE Mahunkania 0 0o 0 0 0 2 0 0 0 2 0 0 4 18.1 0.01 +
IR Erythraeus 00 1 0 0 70 0 1 0 7 0 0 79 357.2 0.24 +
FHKE)E Caeculisoma 0 0o 0 0 0O 1 ©0 0 0 0 0 0 1 4.5 0.00 +
L TRUJE Leptus 00 0 0 0 3 0 0 0 2 0 5 2.6 0.02 +
Wil I3 Bdella 00 0 0 0 11 4 13 16 8 9 9 70 316.5 0.22 +
JE IR Scutaracus 0 0 0 0 0 8 2 6 13 5 106 0 220 994.8 0.68 +
R IR Rhagidius 00 0 0 0 0 0 0 3 0 0 0 3 13.6 0.01 +
SEE IR Allothrombium 1 4 0 3 0 5 1 5 1 3 3 0 71 321.0 0.22 +
/NS Oligonychus 0o 0 0 o 0 O O 3 0 0 0 O 3 13.6 0.01 +
FIE Petrobia 00 0 0 0 3 0 0 0 4 0 0 7 31.7 0.02 +
GLTU IR Schizotetranychus 0 0 17 121 8 10 0 4 0 2 4 0 285 1288.7 0.88 +
Yezonychus Ehara 00 0 0 0 0 0 0 3 0 0 0 3 13.6 0.01 +
B3R Aplonibia 00 0 0 0 1 0 0 0 0 0 4 5 22.6 0.02 +
ALIG )8 Proctolaelaps 600 0 0 0 O 0 3 0 0 0 3 13.6 0.01 +
HBLH5)E Phytoseius 0 0 0 0 0 15 27 121 141 54 88 58 645 2916.4 2.00 ++
RS Uroseius 60 0 0 0 0 S5 0 32 0 0 36 -0 119 538.1 0.37 +
B8 Dermanyssus 1 0 4 0 0 0 0 0O 0O 0 0 0 5 26 0.02 +
ZAHEIE Aceosejus 00 1 0 0 0 0 0 0 00 0 1 4.5 0.00 +
SRR Laminosioptes 2 0 0 0 1 0 0 0 0 © 0.0 3 13.6 0.01 +
WU Nanorchestes 0 0 0 0 0 6 4 1/.0 1 0 0 12 543 0.04 +
WIREEIE Smaridius o0 0 0 0 0 2 0 0 0.3 0 0 5 2.6 0.02 +

SR Lardoglyphus 00 0 0 0 0 0 26 0 0 1 0 227 1026.4 0.70 +
Jii B Pygmyphorus 0 0 0 0 0 6 L0 0 0 1 7 15 67.8 0.05 +
TERNIEE Aleuroglyphus 0 0 0 0 0- 15 166 653 177 105 1644 0 2860 12931.8 8.85 ++
BHEIEIE Tyrophagus 0 0 0 0.0 0 0 2 0 0 1 0 3 13.6 0.01 +
KR Acarus 0 0 0.0 © .0 1 0 0 0 3 0 4 18.1 0.01 +
IR Clapared 2 0 4 0m0 0 0 0 2 0 1 0 6 27.1 0.02 +
AMAHL(N) Individuals 2868 1327 814 1680 1488 7787 1823 3878 3130 2014 5019 480 32308 146083.9 100.00
SKH(S) Group number 72441 149 44 45 67 44 54 45 55 57 20 1043.5+428

I AISRE  AMARRL S BRiAR 9 109 LA L Dominant group, individual number is more than 10% of total individuals; ++% WIEHE AR S
BAHFAEY 1%9—10% Frequent group, individual number is between 10% and 1% ; +F#8 258, MK B IR 1) 1%L F Rare group, individual
number is less than 1% % - #k | coniferous forest ( 1 ) ; LI 11 % JF, mountain steppe ( 1 ) ; B I #K, deciduous forest ( I ) ; Ll 1 #E K K , mountain
shrubbery (V') ; L3 , mountain farmland ( V') ; B4 4K, shelter forest( VI) ; - J5EHf 1, plain farmland ( VIT) ; %41, grassland ( VIT ) ; %% @, vineyard
(IX) ;324 vegetable field ( X ) ; AR, shrubbery ( XI) FIFEEL, desert ( XII)

FHOC AT B2 B, X 3 IS X St i, 76 12 PR R A 358 - S8 A AR Fn S BB 2 ) 25 57 18 3 (P<
0.05)., Fe ANMABU v A VL (7787 H,24.10% ) > XI (5019 H,15.53%) >V (3878 H,12.00% ) >1X (3130 H,
9.69%) > 1 (2868 H ,8.88%)>X (2014 H,6.23%)>VI (1823 H,5.64%) >V (1680 H,5.20%) >V (1488 H ,
4.61%)>1 (1327 H,4.11%) > (814 H,2.52% ) >X1 (480 H.,1.49%) , 7435 VI XL h VI N AR E0ds i 5 H:
TR 53 A0 Z2REA O, B VR R FE RN, A B 45 R TR] 1 A T R AR B e S A B i 25 57

BRI A T (72 )8 ,51.43%) > VI (67 J& ,47.86%) > X1 (57 J&,40.71%) > X (55 J&,39.29%) > VI
(54 )& ,38.57%) >0 (49 J&,35%) >V (45 )& ,32.14%) >1X (45 J&,32.14%) > X1 (44 J& ,31.43%) > VI (44 )&,
31.43%) > 11 (41 J&,29.29%) >X1 (20 &, 14.29%) , M THOMEAERFIA R, RBEEHE A5, L
%2,
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2.2 RIRIA S A SR I IR 00 2 B O A
MIE AR, TR R A T oA TR )Z T3 R 2 I I R AR, B 0—5 em 52 (19588
H.60.63%) , H:k M 5—10 em (7290 H,22.56%) , 7 10—15 em H145/0 (3724 2 11.53%) , i ££ 15—20 cm

i/ (1706 H,5.28%

(P<0.05) , x5 +1EHPLE
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R T B 22 A (1)
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FA MR 8 B R AT R W, AE A5 A AN R 2 J= 2 ) 22 5 B 3%
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IX X X1

51 BREAREARER T EBEHENEES S
Fig.1 The vertical distribution of soil mite communities at different habitats in Manas River Basin

£ MK, coniferous forest( 1) 3 LIIHBHE R mountain steppe( I ) ; FIH-#K deciduous forest (1) 5 LLi3thi#E AMK , mountain shrubbery ( IV ) ; Ll sth 4k i,

mountain farmland( V') ; Bi4/"#K, shelter forest( VI) ;3 JE#EHb , plain farmland (VD) ; 5 H | grassland ( VIT) ; %5 &, vineyard ( IX) 5 323t , vegetable

field( X ) ; #EAMK , shrubbery ( XI) FIFEE , desert( XI)

2.3 A[RIASE RIERE R R 1R Eh A

MWHERERE 4 DB A G HORE A R 27 8 Fh AR B A 28 0 AR BRI SRR bR T A TR R B
ili‘kﬁ@lx XFVIAEBE USRS , A ARSI A —E AR A, Bk R 2 IR Oy 2 2
(6041 /\,18.7%) > 7 (4439 1,

i

o FREBCRIA B 2

I

XI

/u«}wcﬁmﬁﬂ (15146 H,46.88% ) >#:Z= (6682 H ,20.68% ) >4 %
13. 74%) SRR AT R T R R S B E A O, TR LA
5000
4500 S ;g I
L B 9H : -
4000 @114 . ]
3500 .
% =
& = 3000 - ;
3 : A
K2 2500 | ; \
B3 . \
S 2000 [ : X A
+ . : :
1500 ' N
1000 N
kA ik ol
OE: ot S er N HMs SIS I w S 2T \
II il v \4 Vil XI
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2 DMETTRIEAEEE T EBEEBEENSETHE
Fig.2 Seasonal dynamics of soil mite communities at different habitats of Manas River Basin

http ; //www.ecologica.cn



24 11

BTINR - 1R

S5 LB A S TR U e S R T e

8393

2.4 AR[FVESE SRR RETE Z AR A

H 3 3 7] A, Shannon-Wiener ZAEVEFREC(H) 78 1 BB w7 X I A 355 541K ; Margalef & B 48 %k
(M) TE T SR e X I A58 5% s Simpson MEHEIRE(C)TEX T BT, MIAEIV A= 5 5 fIK; Pielou 15
SEEFREUE)TENV AT w76 X T AR RAL, 76 12 FiORF A Z ] - R is 2 A 25 5
(P<0.05) , H:rf Shannon-Wiener ZHEMEFEEL(H) A I >V>SV>VISM>X > T >X>W>VI>XI>XI, Margalef
(M) FEEFBURICH 1 >VI>T>X>XI>I>V>VsVIs T >IX>XI, Pielou ¥4 EFEE(E) : V> V>XI>A >
[>M>IX>X>V>VISI>X, Simpson EFEFEESEE(C) A XISXISISIXSVIS T > X > >VI>V>IVs Lo 24

PEFE R LR L3 AR S5 3408 | DROA R A 245 o T IMAT G

R 3 IAETARIER E £ R L B R BEE SRR

Table 3 Diversity indices of soil mites at different habitats in Manas River Basin

EPEFR AR X
zﬁé &*ﬁ.ﬁ . 1 I 1 v \Y Vi VI Vil IX X XI XII ?E
Diversity indices Total
ANAAF N
Iﬁg?&( ) 2868 1327 814 1680 1488 7787 1823 3878 3130 2014 * 5019 480 32308
Individuals
ZEHFE(S) Groups 72 41 49 44 45 67 44 54 45 55 57 20 140

PR H
gﬁﬁ?ﬂé&( ) 3.409 2980 3.082 3.289 3.294 3.140 2.836 2.844  2.871  3.005 2.605 2.537 3.545
Diversity index
SRR C
ﬁ‘:;}.&:%&( ) 0.047 0.076 0.069 0.048 0.052 0.066 0.078 0.097 0.084 0.074 0.147 0.106 0.048
Dominance index

SRR (M
EF%E*EQZ.( ) 8918 5563 7.162 5.790 6.023 7.366 5.727 6.414 5.467 7.098 6.572 3.078 7.609
Abundance index
WA R RU(E
T EARB(E) 0.797 0.802 0.792 0.869 0.865/ 0.747 0.749 0.713 0.754 0.750 0.644 0.847 0.809

Evenness index

2.5 AN[AAESE TSRS AR RIS A

AN AR B - I SRV TR A9 Jaccard AHUTETEECRT Sgrensen FHRUTEFE R BT 25 SR N3 4 RIS 5,

HI & 4 AT DL ARHE Jaccard AHIME RESIHT  WE2STEVR (H] O AR DL RACR A BRI 22 5, I w4 1E 4R
iV (0.294) AU AETEAESL XL (0:089) . T RECTA 49 4> FRETE 0 F10.25 Z [ RIS FALL, 111
17 A~ FHUE 0.25 F10.5 Z IR Ry PR,

R4 BQHTATRIBAE A5 TR B Jaccard HINEIEEL

Table 4 The Jaccard similarity index of soil mite communities at different habitats in Manas River Basin

Hiitits II Ii| v \ VI VI Vit X X X X
I 0.000 0.242 0.239 0.244 0.256 0.199 0.131 0.165 0.149 0.158 0.178 0.089
I 0.00 0.224 0.292 0.286 0.211 0.150 0.190 0.167 0.158 0.190 0.090
I 0.000 0.250 0.236 0.134 0.147 0.149 0.130 0.140 0.165 0.092
v 0.000 0.294 0.165 0.162 0.169 0.168 0.189 0.179 0.099
Vv 0.000 0.164 0.160 0.168 0.159 0.153 0.177 0.097
Vi 0.000 0.270 0.248 0.228 0.295 0.262 0.187
Wi 0.000 0.263 0.252 0.267 0.284 0.200
VI 0.000 0.051 0.288 0.284 0.169
X 0.000 0.265 0.250 0.188
X 0.000 0.282 0.176
XI 0.000 0.189
| 0.000

AL Much similar(0.75—1.00) , 55 4H{L Moderately similar(0.50—0.75) , H 45N #H 4L Moderately dissimilar( 0.25—0.50) , # R AH 4L Much
dissimilar(0.00—0.25)
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rh3 5 A I, Sgrensen MU RBAEARIA L R %%{Ez{ﬁiﬁﬁi I FnA:=4% X 2Z 0] (0.836) , H K5,
KA T AAESEX T2 (0.164) , 36 4 FREE 0.25 A1 0.50 Z 8] F 8 A EEAHIL, 25 4~ R ELE 0.50
H0.75 Z IAIRETS 2 8] FR 28 AHAL, 5 S R B0HE O 1 0.25 Z A BN A HIML , U RA IR B0 1 ARl 4 Al Je Al
TP AT 25k 22 S AR K

Fx5 DYPHTARIRAE 45 B K Serensen HHILETEEL

Table 5 The Sgrensen similarity index of soil mite communities at different habitats in Manas River Basin

Hf;‘)?;s II il v \ Vi VI VIt KX X X I
I 0.000 0.637 0.628 0.672 0.684 0.417 0.362 0.333 0.376 0.346 0.434 0.196
I 0.000 0.578 0.824 0.791 0.426 0.447 0.421 0.442 0.375 0.469 0.164
i} 0.000 0.667 0.617 0.310 0.344 0.350 0.298 0.327 0.396 0.203
v 0.000 0.831 0.396 0.432 0.408 0.404 0.364 0.436 0.219
\ 0.000 0.393 0.382 0.404 0.378 0.360 0.431 0.215
Vi 0.000 0.739 0.661 0.643 0.836 0.710 0.460
Wi 0.000 0.714 0.674 0.727 0.792 0.500
Vil 0.000 0.586 0.807 0.793 0.405
X 0.000 0.720 0.667 0.462
X 0.000 0.786 0.427
XI 0.000 0.468
Xl 0.000

2.6 AR HHERIE RS RS SR TR R

HHIrAT S AN [R] 2R 558 4 R ARV 15 b5 AT ISRz 18] AR SC A 4 2R ANk 6.

FEAN AR 35+ MR IR v (1) 2 RS AR o AR I SRR R (1) R E AR M) 578
PRE AV RS S EENE EEMIC(P <0.01), 5555 H pH 26 28 L ah R B R
(P < 0.05) , HASIHIEG R, g TR FIA PSP A5 R AR R A S e d 2

«ir

F 6 ILOETAREIAR B £ E T R EE SR MRS B R FHAX ST
Table 6 The correlation analysis between the diversity indices of soil mite communities and environmental factors at different habitats in Manas

River Basin

FREIRIT Diversity indiedy ﬁiil/i::l Tejr:n::?elr/ai(l:xre W/izjr(i;t(yeont ﬁ.il/k ((ii{n::; : pH
AMARL(N) Individual flumber 0.738 " 0.162* 0.215* -0.214"* -0.255"
J5HEHL(S) Group mumber 0.706 ** 0.215" 0.154" -0.186** - 0.212
ZRENERE B ( H) Diversity index -0.618** 0.232** -0.205** -0.512"* - 0.285"
LS BL(C) Dominance index 0.626 " -0.152 0.212° 0.482 " 0.305*
=5 JEFE 50 (M) Abundanée index 0.734* 0.184 " -0.254"" 0.484" - 0.255
YIS EFFERU(E) Evenness index 0.626 -0.152" 0.312" 0.312** - 0.412*
ZHPERRR HHL/ (g/kg) L5/ (g/kg) W/ (g/kg) 480/ (g/kg) R/ (g/kg)
Diversity indices Organic mater Total nitrogen Total phosphor Total potassium Total salt
AMERL(N) Individual number 0.818"* 0.382** 0.525* 2.303* 0.214"
KHEB(S) Group number 0.712** 0.356* 0.384 2.436 -0.192
ZREPEFESU(H) Diversity index 0.648 * 0.352** 0.438" 3.215 -0.215"
M EFEE(C) Dominance index 0.496 " 0.272* - 0.652 2.306* 0.262*
FEEETEH(M) Abundance index 0.732%* 0.392** -0.476 " 4.214" 0.236 "
YIS BEHEH(E) Evenness index 0.626" 0.256** 0.515 3.564* 0.184

* 7E 0.05 K R AHOE; *° 7E 0.01 /K b i AH5G
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3 e

3.1 NS HERRERER 5 22 5

FEAN [ 35 - SR AR S R 2 ] DL SO [ 245 22 (B 39 1 25 22 57 (P<0.05) , 578 3R [ At X
S 5 45 RS A— B, FAMAKC R PSS > B2 S AR s By 25 U2 (E A7 e — 2 25 59, AN A8 B 2t
R R A5 R A S M R AN B O BRI S R AR A R R X L M-S A B
B RAS RGORVE, R R KRB R 24 LA WL & A0 Ll s sy, k& N e B AR i T
TG T IR 25 S B S bR 7R L E B A A R TR R WA RN, Rk b
B A (BJEEZE08 ARG SR IR, AR B AR B R R A, R A S
i B AZ BRI PRI TR RS SRR A il 22

A5 26 WS ) A 5 - Ml SR % A0 0 10 A S O A 0 R R A, X 15 I P b T 2 g 4 2R — 30
I A R B A 25 T S OB - S BRI B (RIS K G pH A TR R AL ) R LA SR TR
DAY EL A A 22 SR IR O R R A R R IR R R A FE RN E Y — K E
AN, SRR, RIS BB AR | e [ — A 1 | Bl - SRR B s s , iR O
AMARBCERIR D A DSR4 RIS (0 5w B K, A 3 I S A R S A R A B IR S R
JEEXT RS A S AR BRI — 2 A5, IR AR ( <010.5°C ) B, 3RS R 4 A A
PREE /D T A 49T AR 15—23°C Z [A) B, 6 28 A 2 RIS PR %50t 34 22 | e S A 5 12 A 20 ) 4
E{EEESJS,H] .

A A PELRRE 7R 9 A BRI AR &, 100 7 Ay SR, 2 R 5 Al AR e 245 R —
] AR, RN Z LA 9 H /e  MifE 11 Ak 328 5 Xl R R
AL VIAHC
3.2 ARRASE RIS RE S 2 L

AW 2 REPE R R I8 AR W 2 IS R ) B AR , RIS N R 2 D RIAE S RSN 2 24 R A
T 52 e A 455 [ (R AR AL R 25 S vk, SR P AR MRS B0 AT - S 2V R WY AN [ 2B B 1 S 2 eV 2 HE 1

RhRZ B A B2 7E | AR ® TEXIAE S A, 5 A A B A 45 R AR — 82 Al 2k
BRI 75 AT RE L2 A o Rl A iy 1) 2R PR R IO 57, 33X Fh AT 5 i DX bt BB 5 DL R <A 2 A A ) T i
BLAG 0 AR AR I REE R IR B BE X I AR 2 R G A AR R, 2 IRSR, RS R, pH
T 7K 2 R ) - I SR A4 O E B R 2R, v 5 K a2 5 ) - R R b S 4 i 5 2 R 1) S R
TR BRI R R R LA 2 S IREOR AR R S AR T - R R AR K
B, FrEh AN pH AR o A Y R DR 2R R 22 B A SR 2IGE N TR M s v S R R AR Y L AR
i 5R R, pH (B~ 6.8—7.8 Z[H] B Jr kA= 358 1) 1= SR g 2 B Vi 2 U 3, 1T 7E pH < 8.5 Y B |l S i ¥
A 35 - BRI SRS 2 ORIV RR LA D AR SO 20 B 45 5 s A TR AR B3 18] 1) - 3 S VR TR P S8 A
AEABNER AR A A RL, 22 0 32 DX S BT e AR B 28 B 2 ] 22 AR K ARk, IR A IF R 3 L, 2z, - 4G
FEHRE 5 K ZRE AR A AEAR R AR B b 32 X Sl 2 P45 DR 22 (AR B A 2B W =2 T 47 13 B ol R 45 7 35 1) 90
BE SAERUKIR S ZFIRR) LA R R

4 #ig

9 1K W B MR S JN 5 B B8 L A S AR A I A B R 7 4
BEES, CHEMAFELAME, ESEMABRGETA 67 Fl 88 J& M 1UK, Ceratozetes | Oribatula ,
Holaspulus }% Aleuroglyphus 4 J&NILHIERE . 1A RG A 57 Bl 87 J& , Oppiella 1 Eupelops LR,
M EARRRGA 45 FBF 57 )&, Passalozetes M Liacarus NAEF R, Hop Passalozetes UM IS R A 0 A 1Y)
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