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Abstract; Large-scale patterns of species diversity are one of the most important and attractive issues of ecology and
biogeography. Using the investigation data of tree layers in 13 typical forest ecosystems in China, we explored the
geographical patterns and main influencing factors of species diversity in the forest community. Our results indicated that
four species diversity indices decreased with an increase in latitude and longitude in the 13 typical forest ecosystems.
Species richness, in particular, showed a significant variation along both latitude and longitude gradients, while the other
indices showed a significant change only with an increase in latitude. A regression analysis showed that the species diversity
indices were not consistent in correlation with a single factor, i.e., plant traits, energy, and moisture factor. The indices
such as, species richness, Shannon-Wiener index, and Simpson index, showed the most remarkable correlation with the
annual average temperature, coldest month average temperature, annual temperature difference, and potential
evapotranspiration ( P<0.01). The Pielou index showed a significant correlation with the annual mean temperature, mean
temperature of the coldest month, actual evapotranspiration, potential evapotranspiration, and crown density (P<0.05). A
variation partitioning analysis demonstrated that the synergy of energy and moisture had the highest explanation rate for the
spatial distribution of species diversity index, reaching 15—42%, and the interactions among plant traits, energy, and
moisture factors had a secondary effect on the geographic distribution patterns of species diversity, with an explanation rate
of 14—27%. Furthermore, the shared effects of the other combinations of plant traits and energy factors were insignificant.
The effect of energy factors on the distribution of species diversity indices was higher than the effect of plant traits or
moisture in determining the species diversity in 13 typical forest ecosystems. Our results revealed that the shared effects of
energy and moisture were the most crucial factors impacting the development of large-scale species diversity in the studied

forest tree layer. Meanwhile, the effects of plant traits should not be ignored.
Key Words: forest ecosystems; species diversity; energy; moisture; plant traits; variation partitioning
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Fig.1 Locations and species abundance histograms of the comprehensive sites of 13 typical forest ecosystem in China
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Table 1 The basic information of the comprehensive observation sites of 13 typical forest ecosystem in China

it G E2)Es W/m AR at? 23] PEBaFh

Sample plot Longitude Latitude Elevation Vegetation types Soil types Dominant species
NS 109.20 18.95 68 Pl LR AR FaR: VIR AN REL
PUXURN 101.20 21.96 730 A R R 2R R AR L2135 FIEMR T RMi
S 112.54 23.17 260 PR 2 U 2t bR UNFAR: e AT ST
AR 101.02 24.53 2488 A R LA S AR L b 2 A T Feie] AR 75 A
23[d] 109.60 26.85 350 R %= Sl HHE FaRz e RNV i
Pl 110.50 31.32 1750 A Sk i R R ZE R R KOEN ZHKEN 2ENX
piAl| 101.99 29.57 3160 P A I 5 L A bR (A 7 N R ) N TS 10 % 2
L 103.90 31.78 1816 08 k0. g L1 7 B TR S (Che SRR RS B MR
% 108.48 33.45 1585 M oty 9 P ] YR A A [ AN AL B R
des 115.43 39.96 1263 W Tkl 9 - e TR S A (Che TLZRAR A e
KAl 128.10 42.40 784 rh il Y& I R TR AR LR ) 7 N A R VAN TG - Gk
gLl 127.52 45.35 428 el I TR S AR ihRIE FAR /SNEL: iif |
KRG 121.51 50.96 832 FE AT IR Y A N P US 7o - 2 AN E L

U Psychotria rubra; KW B Gironniera subaequalis; 7 & MR Pometia pinnata; T FAi1~ Terminalia myriocarpa; H Castanopsis chinensis
Hance; AT Schima superba; JE5EHE Cryptocarya chinensis; BEFEH Lithocarpus hancei; AN Lithocarpus wylocarpus ; 8 @4E Castanopsis rufescens ; £1.
¥ Castanopsis hystriv; X Cyclobalanopsis glauca ; WAERE Machilus pauhoi ; K> K] Fagus engleriana; Z ik R Cyclobalanopsis multinervis ; 275
X] Cyclobalanopsis oxyodon ¥ Abies fabri; T Acer maximowiczii Pax; R Kz HE Betula utilis ; B Pinus armandii; JHF Pinus tabuliformis ; i
Witk Quercus aliena; BBk Quercus aliena var. acuteserrata; 1L Ak Quercus wutaishanica; FAME Betula platyphylla; 2K Pinus koraiensis; €Ak

Acer mono; 115 bk Acerpseudo-sieboldianum ; KA Fraxinus mandschurica PN Larix gmelinii

1.3 Wb e 5 i

AR AR v ] SRR AR 2 R 8 0 £ 5 LI 37 4 b 7 K J2 0 A A5, A9 e A 25 B (S) L Shannon-
Wiener 840 ( H') .Simpson 8% (D) Fl Pielou 5% (E) 4 ANH FHAE B0 RS T ARZ I Rh ZREHEDY | R
HAAXT

PR (S) S= i BUAERE LA ) P AL (1)
Simpson 844 (D) : D=1->Y P (2)
Shannon-Wiener 45%((H') - H == 3 PInP, (3)
Pielou $8 48 (E) : E =H/InS (4)

Ao, S MAETT R, PONTETE S | DRI EEAE,, WIRPEZHUE (important value, 1V) R ML FHAE
FET& AR B2 AR
FEH (IV) = (X2 B8 A L3 + AR = B ) /3 (5)
L4 SfEEERA NDVI $54K
AR 2% ARARAE 2530 S B LI 114 ) 2573 A0 B K B4 (2000—2010 4F-F- 3418 |, T3 4E 1T (annual mean
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temperature, MAT) | fix B H # il ( mean temperature of the warmest month, MTWM) | fix % H #J I ( mean
temperature of the coldest month, MTCM) i & 4F 45 % (annual variation of mean annual temperature, AVMAT) |
4 [ 7K 12 (annual mean precipitation, MAP)  fix T4 2= /K & ( precipitation of driest quarter, PDQ) f iR iH 2%
JK 3 ( precipitation of wettest quarter, PWQ) | 5% 5 28 il i (actual evapotranspiration, AET) 17 7£ 28 i
(potential evapotranspiration, PET) ,:EEEp{giif;iﬁﬁ%*ﬂg’;Bﬂ—i;iﬁﬁijﬁﬁéﬁkﬁ%ﬁ%[mﬁffﬂ‘%o XLEFE R AL
SR Z R BBV R MR IR R UL SR R

IH— A A 9% 5 %0 (normalized difference vegetation index, NDVI) FJ DLAR i Hb iz WA 95 A R 0, 5 R w78
A = AR 5 AR SR A Y NDVI A o [ 38 15 A4S K J5) NASA B3 (hitp 2 //glovis.
usgs. gov) [ ZRM) MOD13Q1 Kdsr= by, Hoas (B0 HER N 250 m , MG L5 G LI 7 M 11%) B AR AR AE Aregis10.0
AR 2000—2010 AE X {EFH T 885 717 .
1.5 Hskb s o pr

iz —Je ARG B W R Z R TR B S S E B RO JF R YR Z R RS & AR R T B R R 7
255707 (one—way ANOVA) , 73| LL B Fh Z A VS8 BN £5 H 78 58 2Z [A] Pearson A JCPE R AL, it I Geit 1 2%
IKHEBEN P<0.05,

K AT R 703 R R (RE R AR 23 = K38, b AR PE AU HG NDVI 18 %0 AR B2 A A= M i g
P AL G AR el ] Y0 e A M0 IR ARSI PR S HICRE I R 28 1 5 /K O3 IR A 36 AR R K 4
e TR R B MR 2= K i, X = 2R R0 3 947 7853 73 7 (principal component analysis, PCA) ,
FEICERIME AR TR T

B A BAN /3BT R Excel 2010 SPSS 18.0 Fl R 3.3.3( R—Development Core Team 2017 ) #F5E i, HyFil
PR AL Z A2 A ARXT R, 7 2250 M (variation partitioning) 208K Fl R 75 B9 Vegan” Fdl f 1
“Varpart” HIfE5E AL, 128 H5 B WoR 45 2R F B 4EEL 0 (pure effect) FIFERIZL (share effect) "4

PR AR B e B DL 2 SRR, I 2T 6 9T, R IR A AR B0y 3ol 1, 2, 3—4, 5—8, 9—
16 S5 HEAT o4, # G R ) LR R 2 5 B IR SR vh R R AR S R G4 I S R T AR 2
W LRFIRG A R 225 (B 1) o G TE R B4 sads” TP 5E A,

2 HR55%H

2.1 Wy 2 R AR R 25 B RN B o A A% SR

H E AR AE B RGN TR Z T Z RIS B AR R R S AR 5 (K 2) . B YR E & E 5S4
(R*=0.765, P<0.001) F1Z:J% (R*=0.410, P<0.05) 45 B M6, RIBEL A B T s Y fh £ & B 23l
[ #a3 T Shannon-Wiener $§80( R*= 0.694, P<0.001) .Simpson 5% ( R*=0.592, P<0.01) Fl Pielou #5%k
(R*=0.315, P<0.05) {54 % 52 W E X, SEE LR EN ALK (P>0.05), PFhFEE  Shannon-
Wiener $5£0H1 Simpson $8%5 i =i (L7 T HH AP RUR DN , S A A T FEMAT B9 K% %05 Pielou $5 B 8l 4
K, BN LY Pielou $52UEL(0.86) /& T HH = 42 1LY Pielou $8%X{H (0.81) . 4R Shannon-Wiener
F8EL . Simpson F5 5N Pielou F8E0% A VAP £ & ERE A4 R4 B (HE5 KR H—2,
2.2 YRt 2R RS & R SR R A OGS

YIRh Z RS ES &  T I SR R RS AT &S R s (36 2) R E s E S F 0 % A ¥ R E
AR 2 AR 28 B 2Z [A] A AH SE B 3 ( MAT ;. R*=0.803, P<0.001; TEMP: R*=0.827, P<0.001; AVMAT:
R*=-0.725, P<0.001; PET: R*=0.734, P<0.001) ,55ZPrZ5 H0E \NDVI F5 BORAR A1 B B A MR 2 (AET .
R*=0.607, P<0.01; NDVI; R*=0.675, P<0.01; CB; R*=0.457, P<0.01) , 55 8% A ¥iE AERKE RIS 1HE
Z 8 7K B AR i A SEPER IR (P<0.05) o Shannon-Wiener 5505 4R 21 5cvd H Y IRFITE A0 28 HiCE Al AH 6
P (MAT: R*=0.767, P<0.001; TEMP: R*=0.726, P<0.001; PET: R*=0.718, P<0.001) , 551G FE4E45
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Fig.2 Species diversity indices along the longitude and latitude gradient change. Species richness data were Ln—transformed

2 SIPRZERCR NDVI F8ECFIAR A EE A E YR 22 (AVMAT: R*=-0.628, P<0.01; AET: R*= 0.651, P<0.01;
NDVI: R*=0.597, P<0.01; CB: R*=0.537, P<0.01) , 58 H ¥ AFREK S i i 2 poK & s Y E
AR S9 (P<0.05) . Simpson ¥8 485 4 ¥ | v H YR R B AR 4R 25 | 52 BR 28 5 RN TS 76 7% i A vt
(MAT: R*=0.615, P<0.01; TEMP: R*=0.632, P<0.01; AVMAT: R*=-0.510, P<0.01; AET. R*=0.617, P<
0.01; PET: R*=0.466, P<0.01) , 5% E H IR NDVI $8 5052 5% i 3 1E 4056 (P<0.05) . Pielou 158500 5
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SRR ke A AL SEPR AR ICRE | TR 2 B AP B 2 1A BAT 2B AR M (P<0.05)

R PEABARKESREYHSHEMERSEEFZENNARZAXXER

Table 2 Bivariate correlation of species diversity indices with climatic and plant trait factors in typical forest ecosystems in China

At L/ EUIE N RO el Shannon-Wiener $5%{ Simpson $H%% Pielou 84X
Variable Ln( spices richness) Shannon-Wiener index Simpson index Pielou index
AEIR MAT/C 0.803 *** 0.767 *** 0.615** 0.359
%A ¥ MTWM/°C 0.407* 0.374 " 0.385* 0.208"™
ey H #4938 TEMP/°C 0.827*** 0.726*** 0.632** 0.306
TR AEZE AVMAT/C -0.725*** -0.628 " -0.510*" -0.239™
SCPRZERCE AET/mm 0.607 ** 0.651** 0.466 0.356*
TAEZE IR PET/mm 0.734*** 0.718*** 0.617** 0.355*
4E R K B MAP/mm 0.345" 0.386 0.249™ 0.191™
TR Z R K 7 PDQ/mm 0.200"™ 0.245™ 0.219™ 0.174"
I ZEF /K i PWQ/mm 0.324 " 0.382* 0.184™ 0.166™
FEBEIH—AL 46 % NDVI 0.675 " 0.597 ** 0.312* 0.171"
HlFABE CB 0.457 0.537** 0.267™ 0.312*
HYE B 0.306* 0.329* 0.275™ 0.184™

* P<0.05; *** P<0.01; *** % P<0.001; ns, P>0.05. MAT:4F#4ii annual mean temperature; MTWM : #z% J )7 mean temperature of the
warmest month; MTCM ; #¢¥% H 47 mean temperature of the coldest month; AVMAT; & BE4F#2% annual variation of mean annual temperature; AET:
SLFRZEHE actual evapotranspiration; PET: £ ZE R potential evapotranspiration; MAP ; 4F[#7K & annual mean precipitation; PDQ . fx T/ Z=fEK
I precipitation of driest quarter; PWQ. {11 22 /K i precipitation of wettest quarter; DNVI: #H #% 4 — k45 % normalized difference vegetation

index; CB: filllA] & crown density; B: A=4#)% biomass

VIR ZRE TS B S A R B R T B R R AR 22 5k, Ho, $9Fh =F & 5 1 Shannon-Wiener
S ZA B WA ; Simpson $8 505 RER TR SCER M, Sk AR B 3 O (P>
0.05) ; Pielou 5 %05 £ Kl 2 [8] (14 AH SC P AR B, TR B2 4R 8022 5 WA £ & J | Shannon-Wiener 5 % il
Simpson FEEH IR HAHIC(P<0.01) {H 5 Pielou 4 A 3 A (R? =-0.239, P>0.05) , Hr e T4
F K it 5 YR 2R RR BB A (P> 0.05) .

2.3 AHYRRE NS X PR 22 B S A1 S SR )5

TR TR GE R F5E — A E R AR IE(E R 5.101, TTRkFN 85.020% , LIFi® H 2411 (0.990) fY
T A B e K 5 KA TR P — R R AR IEAE A 2.443 , BTk N 81.432% , DAAF /K i 3 fnf i e K, 4 0.990;
TR PE S — U IR 2,157, TUBRR Hy 71.889% , Ak Wi (4R i i e A, 1y 0.881 (38 3) , Hilisr46
MEULR 4, =R BY2E— T bn iy i AR (8 A XHE I R T 0.7) (R 4) |, Bt Ag3 il e 4% =28 A
T — TR EL A T B2 E B LA e,

®3 HEYHFE. RESKSEFERSEEEMTRE

Table 3 Eigenvalues and contribution rate of the plant traits, energy and moisture factors

J5 26 2T 5Tk AR

eyl % CRRORIES Jr Z TR . N
. _— . Cumulative contribution
Class Component Eigenvalue Contribution rate of variance/% .
rate of variance/%
AN T 1 5.101 85.020 85.020
Energy factors 2 0.707 11.780 96.801
3 0.145 2.411 99.211
4 0.029 0.487 99.699
5 0.018 0.301 99.999
6 0.001 0.001 100.000
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oy W5y PG Jr TR IR
Class Component Eigenvalue Contribution rate of variance/% Cumulative “’,°“mb““°“
rate of variance/ %
KAyHF 1 2.443 81.432 81.432
Moisture factors 2 0.535 17.836 99.268
3 0.022 0.732 100.000
TEYRFIE 1 2.157 71.889 71.889
Plant traits 2 0.508 16.936 88.825
3 0.355 11.175 100.000
x4 EYHBHE EEFKSETHERSER
Table 4 Matrix of principal components of plant traits, energy and moisture factors
Rem AT 53 Component
Energy factors PCA1 PCA2 PCA3 PCA4 PCAS PCA6
IR MAT/ C 0.986 0.104 -0.045 0.011 0.118 0.001
% H i MTWM/°C 0.751 0.649 -0.119 0.008 -0.042 -0.002
e A ¥R TEMP/C 0.990 -0.067 -0.111 -0.054 -0.031 0.005
AR AVMAT/C -0.897 0.429 0.080 0.074 0.016 0.004
SEBRZE R AET/ mm 0.935 0.124 0.332 -0.033 -0.013 0.002
W TEZE U PET/mm 0.953 -0.268 0.005 0.140 -0.03 0.001
KA T 53 Component
Moisture factors PCAIl PCA2 PCA3
HEFEK i MAP/mm 0.990 -0.086 -0.113
2K R PDQ/mm 0.811 0.584 0.045
F iR 2 fEK i PWQ/mm 0.898 -0.432 0.084
YR 43 Component
Plant traits PCAl PCA2 PCA3
HERE A —AL 45 %L NDVI 0.807 0.582 0.102
ABEAE CB 0.855 -0.374 0.360
AP B 0.881 -0.170 -0.442
FRERFE L 2

b2 30 7 223 43T, 45 R W BE B I T ROK 43 B P i S [RIAE FE G 9 F 2 & B | Shannon-Wiener $5
# Simpson TEEUH Pielou FEEUA BRI, 209K 42% 38% 26% F1 15% ; Kkt  BE& KT Fluk 4 K 7
= HSLFEWERXT YA 4 E B | Shannon-Wiener $5 %% | Simpson 5 241 Pielou $8 44 i BRI 2, 73 510 25% |
27% 24%H 14% . figtt F 5% ¥ b 3 5 J& . Shannon-Wiener 1548 F1 Simpson 11§ £ 8 % B K20 5 17% |
13%F1 17% , %t Pielou 48 B0 A F= AATATE M . AEYIFRHE S e R 5038 7K 43 R 0 2 22 ) Ay ] 4 A B
FEIREPEFIK J3 RS A IR A Z2 R P 5 002 [R) 43 A A% R AR R A/ B = e mm (1 3)

3 e

31 YIRhZREIER 2L AR )R

TEh E AR S RGP ARZ YR W S 4 A feom, RIBES E T s F 2 B E T
W, Sk R O X 3 E A M R TR I R S R R A A R R A R 8,
IR ARJZ ) Shannon-Wiener 8%, Simpson $84UH1 Peilou 45507 [0] 43 4 k% Jry B 46 i 12 B & A OC, 5P =
BRI —B, FERT Y TUOBU N RIS 1 IX | B AT Wy Fp A vh [ ) Fh AR B 2 W Fh 2 R4
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Fig.3 Individual and shared effects of plant traits, energy and moisture factors to species diversity indices as derived from variation

partitioning analysis

BURARE S, MR AR S22 MU DR T FUK ISR A AR AL RS2 M) BRAREE G LU BB A, A I L e 4 L A
PIR I FRARBEVE AR A BE LI 7E 85%—92% , MRl I 200 4F | #i2: SLR g bty M T ZR MRS, Wb Z REME TR 2L
AR TR BRARRE TS . MBI Al 2 FE IR AT X, WA Py g o /L, i UL L 001 3 R e 7 4 R AR A5 1 B, I
RIZYIFDZREAEZHTIB D, Peilou FEEUBEES BE A2 (LSS T EZRER 32 DS FRMAEVR Pielou H 5] BRI HT ST
SRR R L BEE h RS 1, B PR 2D Peilou T8 B0 5 5 78 M 248 i 1 SR 2 L
Peilou F8 8 R, 2—4 ME DLF A W RSB Wi A At MR B 2 I R R R )R o A
Rt e

TeARJZ YT Z R BAE 2 BERA T B I Sh B, B TR £ 5 [ 5 48 5 B3 HAHOC (P<0.05) LISH,
Shannon-Wiener Tgﬁ\SimpSOH FEEUM Pielou 18 8UIE A E PR ANEENAHLKR, FLE L , TARZY R £
FEMEFRECE VO BUR A A 109—113°E Z 8] B R85 , BARAEAL T 55 S Ak — BB Ll X AL 5 X, 25 R R W
T8 I ZRAR A 25 R GE TP I AR Z WA AR R AL 7 1] AR ZR 08 B2 R TR PG 07 1) IR 2, 5 b s LU IX
Z ) L TR ZS DR SR 5 — 3
3.2 AR T XYIRZ AR R R

IK RS SIS Wb AP B R RUBEAK Sy K o3 R RE B SR Rl R o 33X — M U508 i TV A 28 i R R
JEFRIABE, MK 7 — MR RS K , 8 T — N b X A AR R Kt 2R A S5 PRZE Mt Sz e— 1> b IXC 14 7K A
BHASTA L REELRIK S 28 8] 53 SR B R 5 TE AR I K 20 B B DA77 R 22 0 24 5505 2 Ok R T) 4
Tk B 5 2L, A AE ) 3 ol ST 2 A ) A B DT S A B 22 A A LA SRR RO A1 SR 2RV . 7 22
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I as R |, BE & K 0 IR - 1 S [R) VR 6 3= & 2 Shannon-Wiener 5 %% Simpson T EUFN Pielou 5 %%
PR IR B 42% 38% \26% FN 15% ,iXAE— & B2 FE T fif e Re i K o3 R S (R /R F6H P 22 6 8 4L
(49725 (8] 3 A A% SRy S DR A 4 T 52 i P o 2 A P 23 AT A SRy, SR T K Il A Bt

e X IR AR 2 B P Pl = & B | Shannon-Wiener $8 %01 Simpson 48 £l A B8 56535018 17% . 13% Fl
17% ,FE SR R A AT o AR B0 | dc v ) 1800 AN s 7 Z8 il dat 25 S5 49 Wl 3850 T ) o 22 M 8 B0 0 A A )
(P<0.05) , 1fii ELARXS T HAW K (9 25 (8] 43 S 100 5, HAR DG HE S i . BT AP B et B D03 5 A 86 o (] 780 bk
HEBRGEIARZYF SRR s R, FER BB UGN fEFE8 M IX AR Z W B T ANRE L 52 & =1 %€
BMITCEAAE . PG, B A Z TR B I BRAR , HL A Z ARt i % ARG 25 SR R A B H XRS5
i ZZ AR PR R S E AR G, U I A SRR T A Z2 A 1 23 A7 4 R J T AR e ) BRIV, B AE R % %%
WA ARG J—29°C | T BT A A KA 242298 8 ( Larix gmelinii. ) FFARE( Betula plaryphylla) 5 i T4 %5 K
o A B AH SR R AR A PR BT rh BEAL B PR AR A5 1 5 BORE A KO B 8 T 38 5 R e ) o 1 o R Bl
A LS BN PRI S A 0 BRI R 2R (8 A A Sy ARG 4l R R R S R 2L

FRAE AR A, 7 AR s X b A A S AT B2 | T LAl A 5 22 1 25 ) 25 20 B 22 P 5 2
Z AR B (b X T RS IR A A R X T AASERE MR I A A LA R R BE , REAS 4N ) W AH X
8D BT E I A ARSI A TR Ak 53 R T X — B R AR 2 ok R U b
DX BE A = B g, T RAE SR AR E M . WA 35 B Shannon-Wiener 8 %UF Simpson 4803 5 R4
BEA AR TAHDC (P<0.01) , Pielou F84 5 i FEARH22 BN WA TAHDC , X UL B AR A 25 AR AR R |
P T R Z PR S B 0 A AR SRy o B 25 BE ARG N, TRLRE AP 450 22 S b e 3 X WA B T AR T IR R 2
() Z2 A v i e A Y B e B
3.3 AHYRRE XTI FN 2 A AR R (14 5

A 7= A SR P — R 45, S PR ZE I AT B /K A o A 7= 7 A B AR A 21 LR R
SRR WA R S NDVI 84 SEBRZE Bl FAERE /K S 34 35 IE A OC (P<0.05) , i £ 5 i 5
NDVI 850 e i 538 (R* =0.675, P<0.01) , 1 NDVI $5 5055 592 b 2 B i AR [ /K B A L RE B 4 10 1
R FD = B 1 R R Ry, S Re W b & A% = 19 A2 7™ J1 ik, NDVI 48445 Shannon-Wiener 8 % il
Simpson FE AU HA W FEAOCHE, HIT Pielou 5 %55 WA 7 P 9K 25 B2 RN 34 S 10, NDVI 45 %55 A B

FFERE, Pielou F8EUH NDVI F8 452 A ARG . BLAN Al b B2 3k 5078 A P Y IR A% A4 AL 400 0 o 40 1l

TETE S548 , TR BUARBAAE 75 W b A7 L) S 2 5 Z2 A P 1) T 22 37 i, (BRI A 32 R 0 ol 22 R 1 AN A7 G
R FTARMBEIE G A% R SR Sh A AR AU DT TR 2 SR RS 07, V& s M e, A A I
FHXS R A AE 13 AR ERARTR A 2 A BEVE AR AT BE 5 %0 =F & B Shannon-Wiener 5 401 Pielou 4 %43
S IEARDE, 5 Simpson FEEUER AN BRI IEARDG . YR S5 Y80 F & A Shannon-Wiener 154135 2 1 3 1E
FHOE(P<0.05) , A=W e A U T 0 L Rh PR PR A X5y, X U AR I v i 0 b 2 AR MR AR ) s JE A
SO, FE— B R AR ERRMEEVE AR R R R [ A R T BRI R AR M A 2 R AR
PR SE CR AP AE  AE  EER X HE—2DE T 25 40 A AL RV | RE DR K G R = )
VERIXTFRAZ M Fh ZREPETE SR M R B 149%—27% Y78 3 | M 4R Xt 77 K2 A9 4 b 3 & B2 A Shannon-
Wiener H5 £ L AM#RE 23010 7% 4% , It LA TESRREYIAD Z AR R RUBE A3 Aii A% SR B, AR 20 58 4 2% JE A )
FSENiAT

25 TR ARG 32 2 A R A A R 5 I AT AT — 55 M ) T 22 A P 8 () AT A ) 1 PR 2
RBEW S, AR (B M) RS ) (IR (A DL 2R 20 ) S0 XU s AR B R
PE R TR R TR . ARRNOZEE G 75 A A AR AR R, DI 50 4 17 1) A e v ] L8 bk A S R
G ZREIE A [B] S A% Jay B S PR 2R
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B b E MBS S RGN ARZ R A B, 45 & H Y R A SR B DT R W 2 R 1Y
OIATME R MILFEM R R . FEEEIBANT .

(1) TEARZER DR Z R R MRS Sy EAPTER R 22 5 B A6 B E TR N, Horb W Fh 2484k

REBEA AL X5 W AR OCE TR B sh R R ITe AR Fh 2 REETE 26 BE AR B B LR sy

iR

(2) Vb Z e 20 25 I R B R A DG E A 223K, WA £ & JE | Shannon-Wiener #5840l Simpson
TR e i N T AH O ER |, Pielou $8 85 4R 18 55 v ] 380 | S PRz Wit | T 7 2 13 i TR A B8 A7 A
AR, Hor, Simpson 841 Pielou 48 %055 7K 43 K - JC i A0 %, W Fh 3 & BE AT Shannon-Wiener $5 (1
5 DNVI $8%0 AR B A1 AE i BAY 38 A AR OGHE

(3) HEPRE AN A R X TR A J2 B 0 b Z2 A M8 B0 00 A1 4t Jmy ) S R R AP O 25 57 0 B MK 3 A
TR FEE XS TR A2 R Z R B iR R de i AR R M L BE R FIK 2 PR =3 A 3 [ 1 i R I
Z o Hop BE R R o R R TR R UK O3 R R R e e PR EOK PR 22 ) Y 2R R A
LK AE Y EE RO K G TR B A O AR J2 B P 22 R A5 R R A/ B B TER )
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