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The structure and diversity of insect community in Taihu Wetland

HAN Zhengwei, MA Ling” , CAO Chuanwang, ZHANG Jing, WANG Buyong
Northeast Forestry University, Harbin 150040, China

Abstract: Wetland ecosystems are a special soil resource that has a wealth of species and provide various means for human
living. The basic functions of this ecosystem are to adjust the water circle and maintain the habitats for various animals and
plants. For example, a large number of insects live in wetland ecosystems and serve as an important food sources for
insectivores such as birds. Taihu lake as the second largest freshwater lake in China (30°56'—31°34'N, 119°54'—120°
36'E) located to the south of Changjiang Delta. To insight into the structure and dynamics of insect community in Taihu
wetland, the species richness and diversity of insect community were investigated from May 2010 to September 2011 in this
present study. Sample locations included Linghu village, Sanyang village, Yuyangshan mountain, Sanshan island and
wetland restoration demonstration area. A total of 24,968 insects were collected, belonging to 318 species, 301 genus, 88
families and 13 orders. Among them, insects in Hemiptera, Lepidoptera, Coleoptera and Orthoptera were the dominant
groups. The species diversity of different locations was evaluated using diversity indices ( H') , evenness indices (J) and
dominant concentration (C). The results showed that the diversity index ( H') and the evenness (J) were in decrease order
of wetland restoration demonstration area > Yuyangshan mountain > Sanshan island > Sanyang village > Linghu village.
However, the sequence of the dominant concentration ( C) was wetland restoration demonstration area < Yuyangshan
mountain < Sanyang village < Sanshan island < Linghu village. The relationship of diversity index (H’), richness index
(InS) and evenness index (J) were used for analyzing the community diversity of different habitats. In all sample

locations, the diversity index ( H') was significantly correlated with the evenness index (J) (r = 0.792-0.99, P<0.01)
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but not significantly correlated with the richness index (InS). The diversity index ( H') of Yuyangshan mountain was
relatively stable. Polar ordination analysis showed that the insect community in Yuyang mountain was close to the wetland
restoration demonstration area. The principal components analysis indicated that the dominant affective factors of community
were predatory and herbivorous insects. Because the proportion of natural enemies was low resulting in low the buffering
capacity of insect community in wetland restoration demonstration area against outside disturbance. The above results
showed the insect community stability was highest in Yuyang Mountain, but the lowest in Sanyang Village. This study will
provide valuable information for studying and protecting wetland resources, and it is extremely important for us to make

better use of wetland resources.

Key Words: insect community; diversity; stability; principal component analysis; Taihu Wetland
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FL O I 25 A A s S AR % T IR R IR R B ki 2%

TP T 2 R ) 2 30 v DX A R WA, 2 T [ 3 44 B KU 44 TR DX, 2 i DX S R % O F 5 i oA
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W IKAZ ISR TR TS DL S M0 K2 SR R R R0 . & MRS AR i W3R 1,

x1 BEESEESH
Table 1 The vegetation of the samples

o FE 5 Plots

THYIREH Vegetation - — . — E——
R =VER a1 =1 TR X

PR Phragmites australis community + + ++ + + + ++ +

P R IKEILREE Phragmites australis, Zizania latifolia, Miscant _ . . - _

hussacchari florus community

P FWREYS Phragmites australis, Typha angustifolia community + + + + + +

B35 BFHi s | o =SS AR Oxalis corniculata L. |, Vicia - B _ _ _

sepium L. , Trifolium repens community

TBEL AR 230 E TR R B VR Setaira viridis (L.) Beauv, . . . N N

Humulus japonicus , Alternanthera philoxeroides ( Mart. ) Griseb

TR K2  EMIAELL R T AR BEYE Cinnamomum camphora, i . . . .

Metasequoia glyptostroboides, Salix babylonica community

+++:>50% ;++:10% —50% ;+ :<10%

1.2 Wk
1.2.1 &

PEIAT SRAFERT ] A 2010 45 5 HZ= 9 ARI2011 4ER95 AZE9 H B A TESFE S REE 2 I FAN FEH 1
WT2EA 1R BUCRAERE] Sy B BTG S 51 10:00—15:00, REAEABCE 3 B (20 mx20 m) , FEHbHE
Gl RS BR HUE A . SRAE A LA YA 32, AR AT 100 W, FHIMEE AR« 27 I8 Rk M B, 51 9 B — A4~
RN 1R, BRRAEIR 180° K5 RAE M T A AR A B A BB P R FE 47 191 5206 2= PR r A B b AR, iE 4714
RIS YA ARAR YA R EERBUE 2 T A bR 2 /0 28 2R, 3o BEMERR AT 2O G & R4, K fig
Y e B AP Y B AR AS T AR BT DL S 5 B R A T AR B, Wk 5 B BRSO MR G R
WA U], B AR TR EVR e 1k 2 AT B R sk AR 2E N

i IR R AU B F R BRI KB LR 4 AR R B P 2SR R B 8B | 25 A R S A
PR (AR A BRI A fEFE WA E R AN ENIHE) .

1.3 Hdlab
SCHETAEARE I Excel Fl SPSS18. 0 G it s B 40 B (£ 8451 L) 22 LR G EHRITT RS ) |
PIFh 4= B () FSR B EBL(N) |, 78 Z R 43 B v 43 501 R L F AR XS 40 (InS Fl InN) . 2 FF 1% 7

Shannon-Wiener ZFHESTH H == 3. PIn(P,) sSimpson (AT C= X (P, 3rh P i -k

AR SB HER

Berger-Parker L#EFEE.1=N,, /N, X N, WIEEEFEEGE, N 2T FERECE

Y5 (Evenness, J) & Pielou AZ8: J=H'/InS; XA H' }7 Shannon-Wiener ZFEEFEEL, S HEEE W)
T

TEVEAMIVER . D=2W/ (a+b) 3N D e RBG W KL A FI B LA R RIRIE o JoEHL A B2
FPE; b MFEHL B Y4 RpR

DL 2a R AEHE NAEA, DLR B (R IRE V) YR BoRAMAROy 22 & | 3647 340 500 JF it W
AR 1) A0 670 17 S o R 25 S B SRR i, O EL 45 RS T PR A A bl | 76 — 2k 28
[F] i R 4% B OBV ARG R0 HLHE

FETR AR RS E PR 3BT SR RER D R BRI ISR B L (S, /S, ) FHER FR S TE R BSCRIAR £ PR B2 1
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2 HRESW
2.1 KW R R AEE 4L A A

SR A P AT R AR AR 24968 5 (53 MR n AR 385 %) SRR T 13 H,88 B, 301 J&,318 Bl (5%
2); Hob 2k H (Hemiptera) B H 60 Fh, (5 B Fh AL 18. 86% ; 13 H ( Lepidoptera) B 1t 58 Flt, (5 B Fh % i1
18.24% ; $53# H ( Coleoptera) B2 Ht 60 A, i s Fh ) 18. 86% ; I3# H ( Hymenoptera ) B 41 56 F, b S A%
17.61% ; EL3# H ( Orthoptera) 25 1, (5 SF A1) 7. 86% ;5 1~ H A9 B HUFR B 7 S A ALY 81. 44% , £ B 2y
Hit b UEIE H (Odonata) 7 B 23.09% ;258 H b MBERAY 19.23% ; EUH H 5 SBCR A9 18, 12% ; ##
F b BRI 12.75% 5 I H 5 S8R RY 8. 33% 858 H 5 B8R Y 6. 69% , 1% 6 > H B U 7 R AR
HH1 88.21% .

TINE H P A R BTG . 2 H 69158 Pentatomidae . 2t 15 R} Coreidae LA B MW7} Cicadellidae ; 578
H B8y 85 Bl Pieridae , 1 8¢} Nymphalidae F14E i Bl Pyralidae; #53# H 09 2L Bl Coccinellidae F1 i F R}
Chrysomelidae ; FL## H 19 &1 f 18 B} Acrididae | 4E % 28} Pyrgomorphidae FIERERE}L Gryllidae ; 538 H (1) % 1 #l
Apidae UL X IEE H 1555} Libellulidae F14EE} Coenagrionidae 45

W LAY B AP RR B2 ( Erthesina fulllo ( Thunberg) ) (fE72 W% (Aelia nasuta Wagner) S5 ( Eurydema
dominulus (Scopoli) ) FEIPEZL 5 ( Cletus punctiger Dallas) K ( Pieris rapae (Linnaeus) ) JEZ% SR ( Colias
erate (Esper) ) JEH X ( Graphium sarpedon Linnaeus) | 8584 BRI ( Polygonia c-aureum (Linnaeus) ) £ &2 FIH
( Coccinella sptempunctata Linnaeus) 8,205 H ( Propylea japonica ( Thunberg) ) . KPR 4 6, ( Holotrichia oblita
(Faldermann) ) " 4ES| 12 (Acrida cinerea (Thunberg) ) JE#H 7118 ( Atractomorpha sinensis Bolivarr )%

F2 KB ERBEENY

Table 2 The structure of insect communities from Taihu Wetland

EAE| FHE i o5 EE A JE &L Bt o Ee A3 AL It o EE A3
Orders Families Percent/% Genus Percent/ % Species Percent/%
240 H Hemioptera 16 18.18 56 18.6 60 18.86
185 F Lepidoptera 19 21.59 55 18.27 58 18.24
54 H Coleoptera 15 17.05 57 18.93 60 18.86
[ H Hymenoptera 8 9.09 55 18.27 56 17.61
B H Orthoptera 12 13.64 25 8.3 25 7.86
Ui H Odonata 5 5.68 14 4.65 19 5.97
XU# H Diptera 6 6.82 28 9.3 28 8.8
18885 H Mantodea 1 1.13 3 0.99 3 0.94
Jik## F Neuroptera 2 2.27 3 0.99 3 0.94
E# H Trichoptera 1 1.13 2 0.66 2 0.63
S50 H Tsoptera 1 1.13 1 0.33 1 0.31
8% F Blattodea 1 1.13 1 0.33 1 0.31
#3# H Dermaptera 1 1.13 1 0.33 2 0.63
A1t Sum 88 100 301 100 318 100

2.2 REHEEZHEIEREIE R

M 3 0T LA ORI A% AR 5 O ) 2 R FE RO LU o s Y DRIt B LR i R e 24
PEML T e R, R R HUE R 2 AR AR B I, (EC b = 8 S8 8 M o o [N, SR R H A v
HOLBERE I ROE 2 SR RO LA rp VAR RO o A i B U v 18 2 R 18 JORE 2) BE R BRI (i
A ECASEN < 7 D> BH L > =1 > = PR > R ; PE3 4R P P RO R FE O - 7R IX <3 B Ll < =3
R <=1l < RWRE, LA AR S DR BH 1L iy B AUV MR, AR A LA A2 2% AR B R U B
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K3 BFHELAERBERIE

Table 3 Characteristic values of insect communities in different plots

FE ZREETREL F 5 AR YIS TR AL e HE 5L P h a4
Pl ‘t\ Diversity index Richness index Evenness index Dominance Dominant

o (H") (InS) @) Index (1) concentration ( C)
TR X 3.6509 4.9345 0.7399 0.5428 0.0464
HapA L 3.5703 4.9904 0.7154 0.6713 0. 0489
=15 3.1485 4.8520 0.6489 0.6859 0.1275
=R 3.0998 4.8598 0.6378 0.6434 0. 1001
R 2.9942 4.9972 0.5992 0.7058 0.1416

2.3 BB Z R R AR Bt ] 3h 2

L2 W] LUE AR R R Z R AR A 6 i Z i s/ B B ez 6 A Z 5 I 8h 28
K RIIB A A Ve 80 5 (2. 6918 ) N IRAE 6 H T H; = Ih S ZHERETE 7 A LA B8 &
(3.5357) , ZJa Wil T B =i 2R (3. 0235) HETE 6 A 2B, S4E L EVERRBUE IR Z R,
HE PR, RIS =03 A = 3 R R 2R 20 T 705 90 DRI B LLRE s AR 2R T, e 3 i
FEMARRTER . MBI ZAEPETE 9 A b2k A 3RS h% &5 (3. 2405 ) , 178 1 DX Z2 AP B s (3.5566 ) Hi BLAE 9
AR 35 A S B IR B R iR 22 ) B VR S S R OR R KOG &R I FLAE sSU7E I E] 7 371
R EEARXTRL/N . RE AR T U B LA 5 ) 22 R P R B T 1) A2 A 9 B Bl e/ D , D e B LR i B
TR R LR E 1 .

RIS R BB 0 5] AR EUE 6 F 2B I8 B d5 = (0. 7767 ) 5 =T 0934 5] BE 45 Eds K (0. 7989 )
HEEe AT HE& A NSRRI — gk, =il B85 B8R R (0.8948) INITET H FEA
Hu & A Mg, 7RG XI5 B 1 5 8 (0. 8552 ) Rl FH L2450 BE 14 85 5 8. (0. 8162 ) 43531l tH BRAE 9 1 114
TREARMEER JFEHAER RIS EREh/ N RIS, B, B RS A2 5 BERE UL (S 2 AP 2
TRFF—20, 2R EUR BRI | X 50 B R HICdRH b A9 2 B R e B 2 A1

RN B BB R HAE 9 A LB SR BAE 6 A T2 A =105 B A SR80 s e
9 AT AN IAET A LA, B8 R =10 & AR B s B R 9 A HERTHTE 8
AT AT ZEZEEE V7R Jsh K G # 7R ] 28 b, IR PSR E , =7
o 7R 0 DX AR B LA AR B A AR S i R B T ELBE S AR/ . RGBT =1 B A AR
VR MK TE 9 HARARARIZL 2 KA A 0l B He R A 32/ NI R SE m SE SR 38 22 il . =7 AE 9 H 4y
B}, 538 K W ( Lepyronia coleopterata ( Linnaeus) ) 2x% AR Kim P, S 2R MBS HGE T

B R B R I [R) A2 A v P L B IR R B s (L IR 7 R 2B A TR AT AR 2
@S Z R AT RS X R R s AE 9 H R R A WL, Z T — BT BT, R =
L 5 A =R B R B 25 0 B Sl HE 2 AT AN TR] A RE i B U AR B Bl o oh A R R BRI R R AR
PR N TR B A S5 2 R 25 5 4G

B BRI LA AR B B A a 4 5 ZREE AR BOE A R A i . AL 2 T AT LU HY 70 3 X i o L
P PLFASE P PR RO e T HE 3 HEAU IR AR PR T U, JF R IFAR i HE 3 FF Ay th 4 ) 3R
AESE BRI R

L HUEVE (0 24 5) BEFR O £ & B80S B IR BRE 1 2R B TR C R A2 B DIy L A s 45
EE HUREVR (928 2] PERR B Z AR MERR BRI — B0, RIEMISCE (r = 0.792-0.99, P<0.01) (% 4), RHEEHRF
IR B AR B S E AR DG AN FA 7R 3 DR BH L A ¢ R 807E 0. 01 /K- |
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Fig.2 The time-pattern tendency of diversity index (/' ), evenness index (J ), individual number (InVN ), specific richness (InS ) and

dominant concentration index (C ) of insect communities in different plots

x4 SEHEERHEEHRENEXRY

Table 4 The correlation coefficients (r) of the indices of diversity

K SRS Diversity index
Plots H' J InS InN
RIWFF H — 0.932** 0.249 -0.347
J 0.932** — 0.111 -0.602
=il H — 0.975"* 0.375 -0.861"*
J 0.975** — 0.163 -0.902**
R H — 0.990 ** 0.541 -0.285
J 0.990 ** — 0.106 0.425
AL H — 0.897 ** 0.874*" 0.408
J 0.897 ** — 0.571 0.292
AL H' - 0.792** 0.824** 0.320
J 0.792** — 0.310 -0.253

s MR BE 0. 01 (7K
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2.4 RHEFEER R

0T RERE AT RN B HURES A P AL AR AN S S R SO AT R R R B AR O X DA R PR R R
MEECH X, DA E TR RO X, D E R R MR X, LA AR R R R X DL
APER A RO X DA PER AR X, AR R R SR AIMARON X (2K W3 5) , 70 Bl xt
A RE R R U IR AT 2RI 0T, 2% N AR R (ALK 6.

K5 BELARERBERARREN

Table 5 Insect community composition and structure in different plots

. INE S e IR AR REESiEs
FERL Herbivorous group Predatory group Parasitic group Neutral group
Plots
NS R NI R NS R NI R NS R NI R NS R NI R

RIF 36 24.32 2034 48.61 87 58.78 1605 38.36 6 4.05 28  0.67 19 12.85 517  12.36

=5 25 19.53 1936 42.49 69  53.91 1582 34.72 6 4.69 332 7.29 28 21.87 706 15.52

=R 24 18.6 0 1188 29.48 70 54.26 2293 56.9 6 4.65 203 5.04 29 22,49 346  8.58

IRIL X 24 17.27 920 26.24 78 56.12 2168 61.84 12 8.63 154 4.39 25 17.98 264 7.53

bz 30 20.27 774 21.28 83  56.08 2148 59.06 3 2.03 198 5.44 32 21.62 517 14.22
NS: YIFlEL Number of species; R: Fufil Rate(% ) ; NI 4MA%L Number of individual

M 6 AT LIE 5 AR A B U PRl 3 A B BT stk R B 1 80% , e =B R A
VR I RIT TTRCR 1k 97, 4% 5 RAIGIF R ROV 028 — 20 AU Tl e PE R R AR A Bk B U i g
P AVE R AR 5 T 1, STk 42. 4% X W] 1 il 2 PR B B R A B v B R Rl s A K
A A B AN RO TR R W) 4 R P S B T R i R AR A R R R R AR A A v R R R R
PEE R 255 P T 20 = AR T H AR E R M RN 1 3 A F2 0 0 R STk 90.2%
B E R AT (11, 1% ) IlRTEH — E R TTikR (42. 4% ) M2 ZE 0= TTHR (36.7% ) , 45 R ERWIR
WS L O T rhf A B R A AR AR B SR AR AL S A A P R AR B R e B SRRV ) R T

®6 BELARHBENESESK

Table 6 Principal component analysis of the insect communities

§ N [
RR 1 0.691 -0.847 -0.744 -0.629 0.354 0.799 0.114 0.683 42.4
2 0.619 -0.133 0.505 0.674 0.746 0.445 0.798 -0.661 79.1
3 -0.373 0. 196 -0.015 0.263 0.529 0.376 -0.427 0.202 90.2
=15 1 0.894 -0.211 -0.832 -0.604 0.120 0.697 -0.860 0.847 48.2
2 -0.059 0.929 0.512 0.685 0.952 0.634 -0.125 0.501 87.9
3 -0.427 0.061 -0.213 -0.405 0.074 0.331 0.472 0.165 97.4
=T 1 0.624 0.763 -0.926 -0.747 0.493 0.946 0.179 0.935 55.4
2 -0.296 -0.574 -0.018 0.661 0.865 0.229 0.956 0.235 88.7
TR X 1 0.898 0.922 -0.935 -0.830 -0.132 0.796 -0.428 -0.012 50.7
2 0.242 0.265 0.336 0.071 0.836 0.382 0.634 0.928 80.1
3 0.192 0.260 0.037 0.511 0.515 -0.191 -0.621 -0.138 93.6
i BH L 1 0.602 -0.910 0.873 0.977 0.134 -0.925 0.497 -0.458 53.0
2 0.626 0.042 -0.180 0.052  -0.353 0.152 0.711 0. 868 75.9
3 -0. 160 -0.224 -0.439 -0.162 0.917 -0.253 0.332 0.191 92.8

X, A E PR BYFEL Species number of predatory insects; X, : i £ M B HU/NMASL Individual number of predatory insects ; X5 : F £ B B4 Fh Ak
Species number of phytophagous insects; X, AR B A% Individual number of phytophagous insects; X5 A AR R R B Species number of
parasitic insects; X LA PE R A% Individual number of parasitic insects;X; : v B B AP Species number of neutral insects;Xg : bk R A

1A% Individual number of neutral insects

http ; //www. ecologica. cn



4394 A E = 33 %

= B R A5 — R B AUER T R A p My R R R R R A R L R v B R A e
IR 2545 TN 5 5 — R0 AU Tl PR R Uiy AR 3 AR PR R R A M 22 G I T S = F
AR TR R A R O v R AV A 2R S N, 3 A B S — B R SRR s
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IR R B RS — i AUR TR R R SR A WA A A R ) R ROR P R A A AR
EA T 3 3 AR T A A R B R A BRI P B D R R 255 DR T B T R B RS T A
oIk R R P R OO P AR A = LR S M /) | 2 TR A A R R SRR R R R R

B IX R R S — i AR Tk R R A A A AR £ B SR RS A AR 25 TN
T8 AR T A AR R AR RO T B R R 2R S T T AR = B UK TR R
B S AR R B S T, 3 A i i R BTk 93. 6% , FLrP R — F2 0B Y BTk AR A
54 50. 7% , T3 — 0 i AR B A Ve B AR Er R B SR A 25 DR 3, Jr A e g 4 £ R el R
BRET 7L X AR AR AL, 25 AR B AU Pk B OO v (R S MR A

A PH L L TR IO 3 A F2 i BRI STER N 92.8% . T EARERMEM AR R AR S5 E
P B LA BRI A AR, LA 25 A 1k B SRR B 255 TR 5 — R i AR e PP PR R AR 7 5 =
EO AR T AR BRI 1 SR — 0 B SRR iR 3k 53% o RS I AR G R 80T LU
HH A BH 1 R O A 2 R ORI P B R A B A P B SR A AR B A AT B A e I B R
AR AN BT T R PR R R DU A AR R R R R R

ARG L _E SR A A R AT R M SRR B U v | =1 B B SRS RS R B DA B I R
SRR AR AR 2 T R A R A B VA VRS b A =P R R AR P A AR VA R VSRR A B L
(NS ERIE NN SN T
2.5 REAEENHEY

ABIFTER A HET 12 R B OB IR S R B3R 7)) THBL I A AR AR GBI ™ (368 a2
B R IR AT HEY

R7T BHESERBENERMERY

Table 7 The coefficient of dissimilarity of insect communities

FE A Plots R =il =R AREIX bl NN
R — 38.4058 42.9603 38.676 40.339
=il — 38.5214 37.8277 38. 1818
=VEN — 35.0746 32.6087
S — 34.965
WA —

RS BERARRBEHFIERE

Table 8 The indices of ordination of insect communities

ﬁi Da Db Xz):b(z s:gzz_ H=squt(Da®~X*) Da’ Db’ Y;[,(ZL)Z;(;) Zz)_
R 0 42.9603 0 0 38.4058 42.9603 14. 4506
=ik 38.4058  38.5214 21.3776 31.9068 0 38.5214 0

SR 42.9603 0 42.9603 0 38.5214 0 38.5214
TRIEIX 38.676  35.0746 24.5714 29.86776 37.8277 35.0746 21.8658

Y PH L 40.339 32. 6087 28.0433 28.9967 38.1818 32. 6087 24.3815
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MIE 3 BIHERR S5 R 0T AR 75 9 DRIt FH L i B SRR 40T, T EL P 5 e 3 SRR AR A, B
HURETS 255 K RIS | =1L B R = PR R st 22 ) A s AR AR K, B IR ) 22 5
2.6 REHEFEEARENE P 45 -

B HURE I B AR ARURE P — EL AR 2 B e v A A 40 |- R
PP E P U | AT R R S 7 N i e N 35 1
SCHL S,/8, Fen B BUREVE Wy R ORI AN AR e (L 30 |
$,/8, R B IMREE T RECKBE BN A RER AL s | .
Wi, S8, bR E RV BB RIS, T | o R
SRR SR LR RIZ00E I, SO AR s | s
AR PR HEA T B SRRt T LA e R K e v 42 10 -
AERPIECE FAYZEL; S, /S, R LR ORI ER B 1) s i
SR IR A A LR 2R . R 9 Rl AR 0 m — n =
EAERZ I S,/S, 1 S,/S, JP A Z [B) SR A7 1E 22 5 1 5
S,/ S B FLAE A 23 BH LU S /R Y5 X > R A > = 5k > = 3 EBHRRHREERSHE
1 u% , @ BH 1 ﬂl i?fli X E/‘J I ﬁfﬁ E% , U‘E;Eﬂq ﬁ o) #)‘5\ E‘:‘ Fig.3 Polar ordination of insect communities

AR AR Z T A R R A BRI B R

PEs S,/S, B HARL R 81 SRS > = 111 8 > WA P L > = PR > 7RI X 7 DR FUAR R/ D, Ul BB R P R R A T
i A LE ARG, R PN A 00 28 O R AN N RIS B S 2%, DT 2 1 B RRE P B A1 1 X SN SR I Bl 4 B e
MR A BH LA SR FE 5 R RV RO RSE PEAR FE L E 3 MU

R TREHREHREEHEAXNGEEHE

Table 9 The relative stability value of insect communities in different plots

i H FE 15 Plots

Ttem R =& SV IRTEIX HPHLL
S,/8; 0.0961 0.0917 0.0953 0.1198 0.1229
5,/8, 0.4138 0.3623 0.3429 0.3077 0.3614

S,/8; FeR B AR DI TP BN LUAEL; S, /S, 3%7R B HUTHE T P R RS P BRI R 2SI P B L (.

3 Fighitie

R IEAT 318 AL SR T 13 [ 88 1301 J&, RIMAHEYIM £ 45 2% LR R by
F B 1 HOS03 H LR S E F A5, DRI R 2 WU X i 2, A B0, X it o LUAE A
B H S H SR T U0 R A AR AT, SRR 21 Rt R 1 (9 /K PR35 S X0 H NG I R
AAAFERAE T 450, ARV B O A SRR O e R R R 2 A 1 B IR e sh B Bt T R Y
BIRIEA R A YRR AR E FE U 2 S H I 2R

B HURETE ZRE MR AR SR B HIR I E v UK B B4R bR, EAE R TS h i R 8
SEREREANYY S BEAE i FLIRZEAR AR BE b Rl TSR] s B | 1 AR PRI LA SR 1 R SR AR L 241 SRt 2%
R RS X A0 B URETS AR PR B v B LUz T ELA 5 B S o T R R s R R B SR R R
ORI 2] BE R R G o | SRR BRI B O 5 i A T O 28 2R |t S e 1 R ot L R O AR PR AR X
B, RIIRT R B 1) 2 B HE RO AR, (EURE R W0 5 B e e, 39 50 BE AR AT, U R v 0 o 2 R Ry b
FRIESBHAERRREAR,

MR SIANT , Z2 B HE RO 20 AR B A2tk St — By il HARSGME o BT B — 38 B IEARSG, HL
FHORAEAR S8 (AHR R HL r=0.792-0. 99, P<0. 01 ) ; ZHEPESE RS 428 B4R RUR AR B IEARSC  (HAR SRR (A1
KEKr=0.249-0.874) . ZHCEFE D NRETE ZREVERR BOR B 2] BER ORI — 2, vl RLUE R REZS 918 8
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PR BRI ARSI R BUREVE IOBIE IS T R B i 2 e R A BE SR — B DA B R 45 R AR E 1Y 5
TP AR R M AT A 5T b R LA AN L U K (Y VS R MRS S AR — B, 3R] TR
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