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Abstract; Altitudinal gradient often leads climatic effects which would result from latitudinal changes, and so has been
used as a surrogate for latitudinal gradient. This has prompted the research on biodiversity dynamics across an elevation
gradient. Little is known, however, about the response of soil biota to the changes of climate, vegetation and soil along an
elevation gradient. We examined the changes of soil faunal diversity under the four typical vegetations i. e. evergreen
broadleaf forest (EVB) , coniferous forest ( COF) , dwarf forest (DWF) , and alpine meadow ( ALM) during April 2007 to
2008 in the Wuyi Mountains in southeastern China. Our findings were as following: (1) The composition of dominant groups
were found no difference along the elevation gradient with Mites and Collembolans both accounting for 60% of the total. The
common groups were Eiymenoptera, Diptera, Coleoptera, Symphyla, Isopoda, and Araneae, respectively, at the four sites.
The Jaccard comparability coefficients ( between 0. 8000 and 0. 8696) of soil fauna were similar at three forest sites while
there were distinct different between sites of EVB and ALM, and COF and ALM, indicating that the aboveground vegetation
had significant effects on the soil faunal composition. (2) The total number, density and diversity of soil fauna decreased
with the increasing above sea level along the elevation gradients. The total fauna number (17 ) and density at ALM
(25925.4 individual /m*) were less than those at EVB (24 and 56195.9 individual /m”). Density-Group ( DG) Index at
the four sites ranked as EVB(6.238) > COF(4.015) >DWF(2.124) > ALM(1.754) (P <0.05). The abundance of
dominated groups e. g. Mites (F=9.25, P < 0.01), Collembolans (F=5.93, P < 0.05), Eiymenoptera( F =6. 35,
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P < 0.001), Coleoptera (F =4.42, P < 0.05), and Symphyla (F =2.96, P < 0.05) descended across the elevation
gradients. (3) Soil fauna mostly distributed at the surface soil layer across the elevation gradients. The individuals of
Eiymenoptera, Diptera, Collembolans, and Isopoda, however, mostly assembled in 10 —25cm soil at ALM, which might
be derived from some soil faunal groups moving from surface to deeper layer, avoiding the unfavorable climate surroundings
at higher altitudes. (4) Temporal patterns of soil faunal number and individuals fell in two groups across the elevation
gradient; (a) Peak values of the soil fauna were in the autumn at sites of EVB and COF, (b) Individuals of the soil fauna
mostly distributed in the summer at sites of DWF and ALM. Our results indicated that the structure and makeup of the
faunal community might be important response processes along an elevation gradient in the Wuyi Mountains. The number,
density, and diversity decreased significantly, which supply some data for soil faunal distribution study in subtropics and

some aides in understanding of soil faunal response to altitude changes.

Key Words: elevation; soil fauna; vegetation; biodiversity ; Wuyi Mountains

TIESYENE S RENEA AN, 5 HIRAEBRENYREIFMEERT Y, U K EHEY
BEERYSEA DHRERE B EE EERBRIERY . FRMBEEEA SR A R B R YR 6k
B, T HSSBCE S YW EREE R IR BUE , X DR S B R R Sh Y R 4 5
17, 20 tih4g 80 AR AR, REFERAE S (A R = KRR TR M LS B gT,
AFERES KRB REYRR(BRER) 5 R E XA BT o E AR B A 51 - 1L
LA RIS RETE OB SR , ib ok WARGE .

M4 A R AR AR AR LI E K B AR X, TSRS B I AOK R FH & A BE R E R K
KA B0 B AT EH ML o ASCUMAE ARG R 1L 4 R RIS B AR A 52
FEH, BF5E TSRS W REVE AT I IR ELAR BE 7R Ak, A B T BRARAE A SR A 13RS IR R 2 e xd 3%
AW ZREE R R IR AR S, GBN h R BRI R S B N R IR AR ) SRR SR AR R
1 AREBRAERRAZE
1.1 HARMEN

WFoT i i R R L E K B AR X, A 18 @4 Ve JL 3B ry s 38 LU Bk &8 (27°33'—27°54'N,
117°27'—117°51'E) , SfRJE T L8 5 op PG R I 2= SR . AF SR 12—18°C, AR B AH X1 BE 82% —
85% ,4E#4%5 H 100d DL I, SEH¥RE/K & 2000 mm 245, HA tH 5 [R] 4 B BUAF I AR R K S AR A7 B 56 2 1 o
TR B SRR M AR AR S R GE ; BLAL b PEAE B S Ry W AR R AR RIS, AR EE . AE KL E
e, VAR 2158 m, JR AR KRR . AEEA KRB ILAL T S RN MBS RITCH B K21k
{BAEH IR E 7 ], AEAREEIR 350 m 205 = 4K A 2 1 LL T 2158 m, A XS 155 22 1800 m, F77E B3 /K #A2E
B AR, BEVE IR T A B A T BB AR
1.2 FEARSL

PRI PR R LA TR B IS TP A R TR 4 MEY R IR R SEIResth, HRK -

(1) ¥4 fH#K ( Evergreen broadleaf forest, f&j#k EVB) ¥4k 500 m, 4E )X R 17—19°C , £ [FE KB
1 700mm7cy o FEB 2 B N KA bR ( Castanopsis carlesii) R V& , 2R MREEHE, Fh IS H LR 2%, L Fh 2 KAk
( Castanopsis carlesii) , 184 VB & ( Castanopsis eyrei) \AKfij ( Schima superba) F1#AC ( Engelhardia fenzelii) % ;
FARZ V4 9. 2 em, R E & , ABFA BER K 13 Il 41 3%, + )28 ( =80em) , b7 6 i B 7% 1
3—4cm,

(2) &F#K ( Coniferous forest, f&jFHR COF) ¥k 1200 m, £ IR 13—18°C , FEWFE/K E 2000 mm £ 4,
FE WA Ry 35 1A ( Pinus tanwanensis ) -ff 547 ( Oligostachyum oedogonatum ) F£7% , AR 55, FhIS4H i faj B2,
FREUEIL N E, IR RN 22em; FREMFTTEZ, B DB AM (Schima superba) | Ft i
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( Castanopsis eyrei) MIfZA ( Cunninghamia lanceolata) %5 ; +-3E M1 B L1318, + ZHE (35em ££F) , RZZ Y
R, FERMETE M 5—7 em,

(3) W& L& AHk ( Dwarf forest, f&ifk DWF) ¥k 1800 m, £ E 11—13°C , FF ¥ FE/K & 2200 mm /&
fo HEBETR EIAE (Symplocos paniculata) B ¥ , LATE MR R S 32, T 4Ll , BB/, B 28 28 (Stewartia
sinensis ) & 53 5% ( Viburnum sympodiale ) .4 1118}, ( Symplocos chinensis) | 418 ( Symplocos paniculata) F1%k 2
(Tsuga heterophylla) 55 ; 1334 1L b 3%, +JZE (=70 cm) , BB HMATEH 4—S5 om,

(4) & 1LE A (Alpine meadow, fRIFR ALM) ¥k 2100 m, S E 5—8C , W& /KE 3100 mm A4,
P B N F F ( Calamagrostis brachytricha ) B 3%, BE V& 45 ) 4B % 18 88, LA R & Bl F F ( Calamagrostis
brachytricha) 3, B4 /D& T ( Miscanthus sinensis) 1 ¥ ( Lycopodium clavatum ) , 846 % B HIHE AR W Fh 434,
FERH ML R (Stranvaesia davidiana) 5 )LH| ( Mahonia fotrunei) . z 87 #t B ( Rhododendron fortunei) % ; +
ghym i L, LEBE (25 em A7) , EE SR 1—2 om,

1.3 BIRFAE
1.3.1 X#tf

M 2007 45 6 H %2008 4E 4 H 452 B, 78 4 MEYBE LS, EH3 SRR, DD KR
WY, LI3ER|E % 0—10cm, >10—25cm, >25—40cm 7} JZHUHE , R B X HIRZY RS H A
FAETE RN 20 em x 40cm, BASREE L4 3 B L, HTFFHEBE KRR LB Y, R 1E 3 A RAE R B
T4 EH 100em’ SR T] & AR 1 A, AT FI=HE (Tullgren) W + 30 Y) . B RBURERT , 8B RFE b
B9 e 4 MREHAE 1A 36 N, 1 RAF BSR4 216 4>,

1.3.2 HhBE5XE

R FHBCR I Tullgren I 3443 BERE B ™ HEAT T3S Y403, F 1) Ay 24h . B 20 35 60W (Y (BT, —
IR AT 20 MEE SR A0S o 2B 14 300g AR R b, R T BB A TEHE (75% ) MBS . IRERIN
FE e [ S 50 2 TR

SRR ECPE R R RE L) (BRESE) (L P ES L6 H, EMHEK
Olympus /AL 35 (SZ-1145) T %€ FIH4K
1.3.3 BEa

R 2 P -SEEHE 8L Jaccard ARMUMEFEEOR Gower R BT AL b LIRS W HETE ZRAERARRIE, (1)
FE-LBIEB(DC) M : DG = (g/G) x X(D/D,,,.) , KA, g JEMEEREBELBE, ¢ W EZEBEL, D,
NI REE, Do NTEREEDE | KHRNRKEE;

(2) Jaccard MUTEREHL g: g =c/a +b-c, K ¢ HTRFEHIILA L, o A b 53 HI0FEE A FIHEYE B
MR, B RAHRME N 15

(3) Gower &% Sg =1/n Y, [1-( | x;—x, [ )1/ R 1,2, n W AHEEAR LB AOZSBERL, », 0056 0 2K
RER AR, j Ak AR R ORET , RS | RBEE ) Ak BEVE MR S8, B AR U EDE 3 HA 0. 85,
¢ K50 J7 22 3 BT AAR S o A ¥ SPSS 11. 0 B4 E#AT .

2 R
2.1 3EFHYIREE LR

WHFEIEI 6 WA A, NERFR 1L 4 SRl ey BEAE L Hh S 3R 3 3y 25 28 5137 BAMK,SRIE 2 17,
84925 H(FK 1), Hp, /NI LW i &AL BB 77%—85% , 1 i H (Acarina) 13 2 H
(Collembola) (5 & B T&RE b -+ IE S PIAHXS 3 BE 1 60% LA L, B8 3t th 325 8E , I BT A FE Hb o 55 H %1
BEEm THER HNAERIEE, KRB LEHY HSFEE SN 15%—23%, Hh E#H
(Eiymenoptera) , XU3# H ( Diptera) | #5338 H ( Coleoptera) | % H ( Symphyla) , 5% & H (Isopoda) HI ¥ #k H
(Araneae) Jy# WLISHE . RHSSHEAE WARRHRMARE L S IREK 95. 66% , 4 DM LIS MREE I &

http ://www. ecologica. cn



19 #4

ERE 4 RR I MAE G IS YR I S5 RRAE

5177

o HoR 17 ZEShWSBAEREE F AXT Z BN T 1% oA 96t Hp SR E S0 H AR E O 4 3
A S Uk i SRS TR g = ke iy e W AT o AT R o Sy R S S DS g3l e S|
BRI B LT s Rk B O I R LR AR R g L e ) LR

®1 FEBHRELTENMEBRAER /(H/m’)

Table 1 Abundance and groups of soil fauna communities at the four sites

Kt kA W45 WAk EVB £F#k COF T L1 4EAK DWF w L F A ALM

Groups Body size % pF D /% BREED /% R D /% BHEED /%

JafLEE H Oligochaetaopisthopora x 54.2° 0.01 33.1° 0.07 58.3% 0.17 75¢ 0.29
J§JZ H Protura IV 233° 0.41 267° 0.54 165° 0.47 64° 0.25
2% H Thysanoptera x 110® 0.20 300° 0.61 156* 0.45

#EZ H Collembola CIN 11260°  29.04 10300° 20. 88 7567¢ 21.62 7500° 28.93
MR Diplura x 28 0.06

XU H (4 1H) Diptera x 2400° 4.27 934> 1.89 1364° 3.92 1900d 7.33
JiEid# B Eiymenoptera x 4100* 7.30 1833 3.72 1166¢ 3.33 6344 2.45
%548 H Isoptera x 2982 0.53 200 0.41 33b 0.09

43 H Coleoptera x 1968* 3.50 1864° 3.78 962°¢ 2.75 1334 0.51
[7)3# H Homoptera x 290? 0.51 200? 0.41 134> 0.38 106° 0.41
Hi# B Orthoptera x 34 0.06

248 H Hemiptera x 5.5 0.01 2.6 0.01

4% B Blattoptera x 205.2° 0.37 134> 0.27 113.1° 0.32 32.6¢ 0.13
15 E Psocoptera x 363* 0.65 197° 0.40 32¢ 0.09 59¢ 0.23
%3 5 (4h31) Lepidoptera X 256.5* 0.46 242.7° 0.49 32.3% 0.09 28" 0.09
fh1i8 B Pseudoscorpiones x 366 0.65 132 0.27 189 0.54 165 0.64
HWkH Opiliones x 128 0.23 28> 0.06

g% B Acarina AN 31634*  56.29 30664° 65.16 21767¢ 62.19 127314 49.11
Bk H Araneae x 5342 0.95 308° 0.62 364> 1.14 526* 2.13
PUB4k B Tetramerocerata 2N 97¢ 0.17 35¢ 0.07 26% 0.07 230b 0.89
4 I¢ H Isopoda x 767* 1.36 550" 1.11 300° 1.06 166.59 0.64
254 H Symphyla VN 400* 0.52 740" 1.50 431° 1.23 1467¢ 5.66
£ J 4 Diplopoda x 37.5° 0.07 41.7% 0.08 75% 0.21 108.3° 0.42
F WA B Lithobiomorpha * 420° 0.75 300" 0.61 67¢ 0.19

Hb IR WA H Geophilomorpha x 235 0.42

A1t total 56195.9* 100 49334.1> 100 35001.7¢ 100 25925.49 100

R RARR/NE TR R R A 22 5 B35 (P <0.05)

2.2 TERSWIREE B

MR 1 AT, BEE MO M R B IR AL , 3RS W RE VS IO S R B B e 2 T AR AR Al Horp 4 A4
S - S W) B SR BB S B B /MR :EVB. > COF > DWF > ALM (P <0.05) o # & fit
ARSI B L, 3 24 DR, WA R, A 18 A0, B JLA B B RE B B8R LB el
B B AR L Sh ) 0 B S R L Z IR AR AR B 9225 (P <0.05)

ARAEZS PR T RSP 7E A Rl R BERE AP B M A AP E— e = e 78 4 MIBIRI A RBE P, %
LR ARR B P R RHIE RIS RSE H BS3 H FRE BER B R ENSE LIRS EE R TR
WA, EEM TR S /N Zh P LE G B A R AR B S W2 B R/NIUF 9 ALM > COF >
DWF >EVB (P <0.05) , Hr &6 H shi e e Ll 5 mh i 2 B2 20 02 S B I L I b I 185 LR AR
¥ 3.67.1.98 3. 4 £ ; SRR AR e B0 G PR /NS S RE I H (31634 J/m”) B T L A
(12731 Z&/m®) B2 B i BE L2 5 LU B 1 2 A 5 KRB Sh i ik B 19~ A % B K/l EVB. > ALM > DWF
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> COF {H HAMAE B AE W R M AR 55 1L A, DL RSk S W IR AR 2 (8] 1 o A o e i B2 5% (P >
0.05),
4 /l\#ﬂﬁq: ,i%%%ﬁ% E‘J%’@ﬁﬁﬁ%ﬂ,ﬁk%‘]ﬁﬁ 0—10cm B>10—25cm >25—40cm
LR B

W
(=]
1

TIEAFFE R A EREZER (P <0.05), ¥E
HERH“REAR (B 1), HE,5—+ZELEHNY
A BB SR A R g ko B B AR L HA TR
KES . He 0—10cm 1 J= H TR ZH Y HE BHCR/D
JOURF g - H R AR > B IEAR > M LA > R L A
(P<0.05); >10—25cm +ZH N KIARIAE : &l
B = Moy LR > WAk Ak > £F AR (P >0.05) 5
>25—40cm - JZH R L) > HAkRE AR > T L%
AR > EHHAR(P <0.05) o AR T S Y BEE B FEAE Sites
FEAEARLED RSO BAERRER . fE5H 1 FEH IS SRR S TN EES T
MEEFEH ,0—10em +ZH HIESYEE R >10—25cm Fig.1 Total group number and density of soil fauna in the three
TIRH 3. 82 A TAE R I E ) B8R AL 1. 11 f%,  layers across the four sites
R LIRS RZREAR LB L, T
oL S 1 T YRR A
2.2.2 R[FE LIRS YIREF I E

AR SRR L P B AR EE R R UREBZHREE 0], 7 ki pheb RS B A
Wik H % IS B R A AE 0—25em + 2, >25em 2 LER A, Wik H HEH EEAE .
XCHH Lia B sk H % LIRS YR 0—15em M+ Eh B E T 60% , K Lia Bk H KT
80% ,RIZREFHMEN B . 1£0—15cm LEH BEREME R B MEEE R 5 50% 4, REREAZRAY]
B(E2),

B ILAASE AR gk B AR & B R E B 1E 0—10em )2 (KT 90% ), >25em LJEHAR W4y
i B BAE >25em 2 EEN D BRI E SN, Mg R H SR E SCRHE LiE H SR Bk
FHEAE 0—10cm L EHHE KT 70% DL L, RERERAE(E3),

@ 0—10cm >10—25cm B>25—40cm

LB FE

Group number and density/( X 1000 ind./m?)
(3]
W

(LTI
LT
S

o3|
w
Q
o
)
ol
=
|
>
<

m 0—10 10—25 B8 >25—40
100 - _ ___ _ 100 cm > cm “-> cm N
S 8oy $ 80
80 |5
g e0f %ﬁ 60
2 40 2 £ 40 ’
2 1 b % o 7
& 4 1 0 / % K v 7
s 2O Y ] 2 a2 A a0
4 BE ¥ % mmm
0 = ) B E = 0 % é ‘- 2z
$F ¥ 3z 3 8 &€ 3 § $§ ¥ m 3 8 € &
o o
E B B R E & ¥ = E = g X E K =
¥ Groups 24 Groups
B2 ESEHAEESRBNIVEBRYEEELSS B3 $tMHBESRBNIVEBRMENEES
Fig.2 Abundance of dominating faunal groups in the three layers Fig.3 Abundance of dominating faunal groups in the three layers
at EVB at COF

W L EA R H  SGH H 55 B Ak B % T I# S BER AR E 0—25em +)ZH, >25em +ZH
BB 456 B TESY F B34 T 0—10em +JZ2H, 78 > 10—25cm {) + 2 H R W47 s 7 0—10em 12
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T BRSER HSL, g H HE H B E XSGR B (LRE B Ek B E SRR BE R T 70% . RZRE
HE(E4),

m AR E La L SF R B AR B SRS i L 0—25em [ HEH, >25em LEARR
G0 o 7E0—10em ) L2 AP, g B sk B SF S BE KT 50% DL, RIZRENE; 78 0—10em f )2
o BB B E S H A R B E SR/ T 40% T E B4 T > 10—=25em 2 H, AFAERZER
LI 76 0—10em L2 B8 H LR & B Msh PRt R 7E 50% LT (B 5) , REREAHE,

M 0—10cm E>10—25cm B8 >25—40cm M 0—10cm >10—25cm B >25—40cm
100 - Il 100 -
g 2
?n 80 E) 80 H
£ 60 - £ 60 |- 7 7
A 47 1 = NI== = ‘
:::::8 ;& : §:5::3:
g g g § ‘312 g#? § E OE X E &£ & =
* 23 Groups
B4 TFELEKEESRENIVEBYENERNH BS5 BLUEANESRBNIUABBEEENH
Fig. 4 Abundance of dominating faunal groups in the three Fig. 5 Abundance of dominating faunal groups in the three
layers at DWF layers at ALM

2.3 AFA G LS YRS A

SR A IR BB IMERY S 8 A >6 A >10 Afy >4 Afy >12 A >2 Af,H
A [Tt 2SR SRR AN TR e R 2R (AR (181 6) o HE 2RI IAK 10 A 4y 6 H 4y th BRI A B 8 =5 , 2
AR B BILAREH Ak 4 A A0 6 A 6y i BUBSERE B8R = , 10 AT 12 A 5 Fefik; T LR AR A 1l &
8 H IR BB = ,2 H &fiko

——EVB —0—COF ——DWF —x— ALM

25 16 -
E 14}
B - —
52 St
: x 5
2 15| / ” 10 -
§- \X /Q = 8
= 2 X
&) 10— o =1 6_
=) § . X/ \X\
% °r = X\A
g 2
0 | | | | | | 0 1 L L
') wv el ) ) wv wv ) wv el wv el
S S S S S S S S S S S S
) % =) & & < © o =) & N <
S S - — IS S S S - — IS S
=z = - g N b = S o I o )
1) ) ) 1) S S ) 1) IS ) S S
S S S S S S S S S S S S
Q Q Q Q Q Q Q Q Q Q Q Q
H#A Date H #j Date

E6 AREBREMTENVAHZBMEZENREEN
Fig. 6 Temporal distribution of total faunal group number and density in the four sites

T SRR R 10 A >6 Ah >8 Ay >4 Ay >12 A >2 A, HARMELL
ESYINEBEBA R R A (B 6) o 3B ik ¥ T 1 1A e B2 110 ok i) 22 1 e A B mT &) 23 2
FHIAY: (1) R RE R, WA H AR M PR (42. 46% ) MR (43.02% ) 5 (2) RFERERA BHEEE,
BIE I LA R L) o[RS AR AL BT T 225 TR 0, W6 R 7 22 0 A ORI B AR AF o BE— P07 22
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SR, TS BCRAEA AR A [RIBURE TR BE AN [R) A i 22 (8] 3977 18 S 3 22 57 AR B 22 5% (P < 0. 01
1P <0.05) , AFIAE S BUREIRBE BUREIRBE 55 A 0 A B RE st BRI 5 A Z B S EAR AN B3 (3R 2) o

F2 ITEPVWEHERN3 ER(FibRE REMRY) FESTH F E
Table 2 Three-factor ANOVA table of F-values of the effect on soil fauna in the four sites

ESES HBBE s is BT Wi B st He
Factors df Total density Group number Mites Collembola Others
FEH Sites 3 8.442** 17.381 *** 9.099 *** 1.498 ns 5.484**
VR Depth 2 33.081 *** 539.093 *** 33.741*** 13.477 *** 35.332***
I3 Date 5 2.493 ns 3.201 2.537 2.207 ns 2.422
FEH x YRBE Sites x Depth 6 12.982 *** 29.214 *** 9.805 *** 7.756 *** 11.799 ***
e x B3 Sites x Date 15 1.536 ns 1.220 ns 1.415 ns 2.396* 2.230"
VR x B3 Depth x Date 10 5.060 *** 0.931 ns 3.895** 6.346 *** 3.403**
FEH x TREE x i3] Sites x Depth x Date 30 0.609ns 1.438ns 1.221ns 0.975ns 0.402ns

% % % ; P<0.001, = =, P<0.01, *; P<0.05, ns; P>0.05

2.4 AR RS MR I SR S AU

KA B -REHEROT B SRR, 4 MEBE T D6 3850 SR M bR (6.238) > £HiFAk(4.015) >
W LA (2. 124) > @ IlF A (1.754 ) (P <0.05) . H13K 3 AL 4 e (8] RS Wi vk i Ae o0k,
FUL RS AU AE , Jaccard AHBLE R % () £E 0. 8000—0. 8696 i Fil P41 , % & Wl M-k L &1 I ARRIIE /25 1L
IRARAE 3 Rt i) L SRS MR Ve A A AR DL, AT P bR £ L SR I A DA PR B e e 5 6 2 W P P 5 7 L
UK ARSI g HE 0. 75 RN, LIRSIWRE N EFEMLL EEMANMEEERE, U
Gower ZRY(Sg) Fm , SAE ] FARLMERE B AN R . # 4k B AR5 BH AR Sg (E R, AR R {E (0. 85)
(9 78% , i I AR5 M LU AR B AR MBI T R 21 61% |, 6 S AR5 e LU ) A P AR5 v Ll e 9
EEHYBEIE TRES] 50% AR, T BCA S A B

®3 ANBHREETEWE q(Sg) BURE
Table 3 Similarity of soil fauna in the four sits in the Wuyi Moutains (¢q)

W 4 Ak EVB EF Ak COM . 1L bk DWF 75 L FE ) ALM
LA Ak EVB 0. 8462(0.6605) 0.8000(0.5155) 0.6800(0.3631)
£Fntpk COM 0.8696(0.5978) 0.7391(0.4123)
W= 1L 4% Ak DWF 0.8500(0.5926)
SN Sg AHILRSK
3 itig

3.1 RRHESRE RS P REE AR S 45

TS YRR AL 2 AR A | L /N R LA ARSI S R T PR E  (H 2 A AR AR T 5
BN THREESEE TN,

R ILER ARAP Kb b EARRE. FEEERREN LT, IAZ BRI E T HE R
B MR R th B SR I B2 13 E AR AL, IR IR R S BE R E T R M, Hak
R PR SRS M R A BB O T B (24 AN26RE) , e Ll B ) B S R D (17 A28 ) 5 W4k kb
P MHE N EHR L EER TRILEM . 3 SR Jaccard AL R GE FEI1E 0. 8000—0. 8696 Z [A],
Sg ARILREAE 0. 5155—0. 6605 8], + 3 sh Pk i S AR AL I k-5 75 1L ) B K
5 L ) 2 A g 22 BB , TR B S sh Wit A KR M 22 etk , 30 Sg MR Bl . iR
TSI RS R R B R B BRI

FE B E A — 77 T T8 5 R B AR AR A R - 357 43 B 2 (8] 4 A TR i) - 398 sh iy i AL RS 4 B, 79— 5 T
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AT R R AL A B R LSS R B R R SR . AR SRS AR S BOE b 2 R T BE A
ERRGYEIEHR BRSNS EN AT BN YNGR B TR BB RR IR ¥
S B R, R PR, ZERAE T LR AR B A, R, L PR IE R S R A E
WE Bk B AR RS SRR, T M TR IR I TN S W A B A R KR
SRR R R N RN, SRR RE L S T2 R, L sh S B 5 T H LM B
V& R ARG R IR LB 2 RE MR B S AUR A RN R SR B B S 5 SRR AR X
FasE , A BIFRMSRAE , AR S TH A 0 TS BE - E R, Bo,4 DA R R
H /N S | AL B 7% —85% , K BN 5 A REHL BN 15% —23% , 33 5 0 B X
AR T RSB IE TS a R A 3 ARSRE EE b SR L s R
(g E RER R E XGRE 54 B Wk B A% R B TS SR SRR LB R R B
B SR R 2 25 et — e AR b S 2 T RE BRI R B S 1 SUK S AR B AR O
R BB R TR R S Sh WK B 4 AR S5 B i A AR AR R

TR IR BT R b ) - 39335 PR - -+ S Sh W T v 4L R A B Rl . BRI AR SR oT R, U
5 VF IR BE O TR HUR BE | 39 B R Y B R R D e, 5 S B MR A R A MR Y
RIS B BT 45 5 — B0, e I X S5 R K %) S S W BEVR (36 B4 AR 8 SRR I BN 5 AR R, TR
B LRANRS B SASBENAHS BEINERBT BN, 5 LSl W REvE SRR BE 2 % M 1
DR G5 A — 30, X S B AR E TS B TE S5 R A R B R R

A YA RETRF IR FIARER b S sh B S W B BRI KA —B, A e T RFE L
HHESh Y A RIS . (B B AT TS BT I 2 R 2 O BR A BRURE A3 B T EE X TR 4 TS M R S
WEA —EREM, L RKNER L R EREGRSEHSHE, ARIR. B, AKESIX
REILFFE T MR B EA —E . I3 ARG KRS B REYE R T AR, (B
RIS Shx %X A Sh M A S Sh A RN, R T IRA T
3.2 FEBURERORS AR X T S M RETE I 2 AR Ak F R

REHL AR 54 DR VE P R 5 R R AL R e IS Y TR B (IR A R R R L3R ) BAR
X e , R IR 25 T AN IR AR AL B EENR B I U R S R R B SRS S B
WAEE T 4 MEREEH RS YRS B B L R R BRI TEA R P IO B A AR
1o, X — G 5K LR EABIF SRR o (B LS 7E 3P W B R R B E R 2
Sk, FERBUEA RZ R )2 TSP 4 RS B B RS S, AR SO, 5 AR S L sl e AR ]
TEBRA R AORE S S R T AR AHIE RS T s W R SR, AN, B LB S % g
FREIESIPLE 10—25em F1 25—40cm /2 IS Y BCRTFAE 1 B 2 S bk, 7T BB R R V4R b o — 2 1
HES AR R R B AR SRS BOR LR , NTTE B S S W/ A R R - A B
AR SR o

TSR A —E R AL SRR R ST M SR A E LIRS R S
AR, H G AR AR RS BRI E R B R A, X S RFE IR R EKEEA RN, W
BE YIRS, TR R A S sh Wy R KA A AR AR A BR AR, BRI, I 7 L o 75 L ) - 398 3l
YIEEE KRR RE ., TEMMZER-DHRE MR H SRS E 7] B, R AT - s Y ics =
4 AR Y | R R B — R iR IRAEIR RN, S T AN AR AR AT S M REVR IR
3.3 B EHRRS EEAL LIEShRETE SR AL BB

- DG BRI I8 T AR S+ 8 B, B AT R4 2678 BRI L S sh B v% 1 1)
ZREPEDY . ARRBFT L sh i RS B R R 2K TG, 26 5 B - 25 B DG 1850k LB AR IR R 4 3 3 )
PR ZRERCIE B . DISEERI 4 MBS T LIRS RS 2R DG #58(F =14.32,P < 0.001)
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AWM AR(6.238) > £ (4.015) > MR LA (2. 124) > ®HILEM (1.754 )  ARF RS Y 2
FEYEZ B TERE ZESR

H SR IR R R TR AR 25 A T e Sh MR AE (0 R R, TR T 398 3h W 3 AP o 5 A 35 LB R B
HEs , RA R T RO Sh R A, RIS B T o585 40 50 7= AR R SRR, B REE 19 2R ME 2%
o LR SR AR BER LA R A, G512 IR 2% , K SRR L, T U L /A%, TR T - 3
ShREE 5 S SR s IR B ARG ARXT R B, RN R TR M2 R, 2 557 B3 B0 e sh ) &
ZEPTEREYR , W LR sh R SRR BN 5, FEES SIS ; M LB 45
P fa B SRV IR 0 A AR 5], TSRS A B IR AR F O 2, o 8 B2 5 AR TR & L R T
AV REYZ PR, DS R R B A >, SRR R RARE . FIL, R DG 3hY
SRR T RS, BIF SRR AR > SHEAR > T2 & L AK > & L&) (P <0. 05) , SRR e 1L 3% 5)
YT IR B A AR A R
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