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Abstract

Cijiawan Creek is the only stream of Taiwan where the Formosan landlocked salmon Oncorhynchus
masou formosanus inhabits. To preserve this precious but endangered species, it is urgent to protect its
stream habitat and riparian forest ecosystem. We investigated the overstory and understory vegetations
of the riparian zone in 2005 and 2007-2008. The results showed that the species compositions resulted
from the matrix cluster analysis were similar between 2005 and 2007-2008. They were dividable into
two types and three subtypes: the Tetrapanax papyriferus-Callicarpa formosana type, the Quercus
variabilis-Platycarya strobilacea type, the Pinus taiwanensis-Alnus japonica subtype, the Pinus taiwanensis-
Quercus variabilis subtype, and the Pinus taiwanensis-Alnus japonica-Callicarpa formosana subtype.
The results of the species abundance index analysis also showed that there was no significant difference
in the species diversity of the overstory between 2005 and 2007. The diversity and evenness indices were
the highest at Yousheng Creek Station, while the lowest diversity at the Fish-watching Platform Station
and the lowest evenness at the Gaoshan Creek Station. There was significant difference in the evenness
indices of the understory between the dry season in 2005 and the wet season in 2007, indicating the
species composition was evener in the wet season. The species abundance indices of the understoy were
not significantly different in the same season among the different years. This meant that the diversities
of the understories were fairly stable between the two years. Apparently, under the present management
of the Wuling area authorities, the riparian vegetation diversity of Cijiawan Creek was fairy stable for

the years 2005 to 2008.

Beskaa - CoENE ~ ERAERE - AV B RN - MR E R

Key words: Cijiawan Creek, riparian vegetation, biodiversity, species abundance indices

Ytk HIA = 2011 43 H29 H BEXHM 201241 H19H
Received: March 29, 2011 Accepted: January 19, 2012
2= FEELW e I RF 15 LA AR > (R R A8 R
TR E B L o AR A SR T IR A
ETE L9V BE Oncorhynchus masou for- SIS BUEFTE » WA RS2 200 E RE A
mosanus Jordan & Oshima) | J& 12 7 1 K & P o T8 A2 RE % (riparian ecosystem).Z Al

S o AR B NS ~ EiE R EARE FERR R (composition) B #E ## (structure) » (R HT
F A BHETER LR » S FRARRRENENERRH . — - HFERERE



LA )2 KEVERRZ2(TW J. of Biodivers.) 13(4): 269-283, 2011 271

e ~ KA RERAH BRI A5 #8H S22+
WA FEEY A S - B A VRN B RS
[ (edge effect) » H B FLA Gl E o 1MiE R
(riparian zone)R' B & K¢ ¥ R fE A (riparian veg-
etation) ¥ VR il S BEIE E » BRI ~ gk
B8~ FHABIT AR BR - R 25 AT SO R KA
F %A B (Gregory ef al. 1991) »

BRI AR RIS R ke » HE
AZHE SR —BRAESER R —
i LHPRA 5 FE - AR AL RER )RR
ERYIE IR & > LIREOEE R > KL
VE R A RS R P BRI B RO SR 5 =R ER AL
Jo e Sl B K S A S o S v M BB o
FIREFR (PR 1996) o £ %€ A YL L (flood) T~ #
o ERMERZHEA AT - KPR T8
FHEE W) AR RE I AT AR o T HC A < i i B
o3Af > EMUEE R ~ B RS ELERE - R
WA A= PR AL )@ e S IR 38 P (R RS2 3l
BT ~ R ~ 13 ~ KOO~ T S AT
(stream order) 3 2 UJAHEA » 3 1 52 BHE /7 HE R
HIREPIREAL ~ A - PV R RE R 2 3 S IR
(mosaic)f 47 4fi (White and Greer 2006) o &+
LIS KBRS T - [RIESZEIFE ~ KISR0
B GE R IR - M E
FEAG S BLRH AL » B e R B AR TR AR R A A
fth A=V BER R - REHCANT 98 2 5 i AIEHI-E 5K
TSV AR 2 VIR B AR A - G ERST I AR
Ji2 2005 4 ~ 2007-2008 4 Jr iz ~ N % 1k
M (diversity) 81t o

R 7 ik

— ~ e

L RENRE R 2 e E A E 1 AR s R
Dl grie s il - JepkilEem > fE LR
R ME A K R 232 B - I LA AR BE R 1 LA
RSP L B T > PRI LIS —E L
ZEE R fEEREE 2,092.27 ha o

Y IS ReS
(—) PRIt % 1 B A A

AL FRAE S AR (2002) B0 0T Tk it [
A 18 R B B AR R ) > DURGRAT AT
R T [ I 191 A R T R A R o A
Vo ZEEGEHE Ry E EE o MUE RS
(2010)17 2005 - BIAE L R AR L2 Bk L A3
(#1) ~ BRILTER#H2) ~ BlfE#4) ~ BIHZHS) ~
=LA #S) KB R H) T 6 paifllul » 73 hllEk
B K A BRI A £ 1-12 55 12 {lf] 10x25 m? # &K
JE B IR A AR (e 1) > Horr 2005 2 H (52
F)HEEA ~ Y% - P EF 8 H
(B Z) T ML IGHEY) LR - AWFFE S 2007
57 FH(EZF) b 2008 i 2 A (H2%F) » 5ERiH
K~ i fEHEY) 2 A o FLER I Z B AR B8
KA 1em# » F| AB A& (overstory) » FIETF
Ll 2R i 1 % (diameter at breast height, DBH) 3
HAh Mg S E DR lem 2 F ~ AR ~ BA -
FASF 5 91 B M 45 J (understory) » SlfIT LAl A2
78 2 % (coverage) °
(=) VR AH i B fie e Y

[ HGER A R YRR R S A 1 > (O
I LLCLIPPER #2 203E 5 Fir #8552 F2 X (COMB.
PRG, CLUSTER.EXE) » [ & WA G IHEE
FHEHA S BB S 2 > RIS B A AEY S 2 1K [
Z % [ (density) ~ $ Ji (frequency) FlT 18 & &
(dominance) » FHE £ AH ¥ 25 B (relative den-
sity) ~ HHEHSHE (relative frequency) B AT B2
% (relative dominance) » = F JIfE 15,2 BHH
{E ¥ B (importance value index, IVI) » DL fi#
F EAEYI A BRI R o 2 BB 5 Tt e
V)2 B SELAE S SR R AH S S R R A 35
(relative coverage)iJHE R -

%E e [ 49 #7 72 (matrix cluster analysis,
MCA) % LL#% Kl W) 12 2 1k e 7 /2 B8 22 fiE 45 B
(VDR EAE s 5 PR M Motika e al.
(1950).Z FHL 5 # (index of similarity, 1S) »
T JeET R R b T AU FE B AL



272 EENEE PR 2 BRI

Tl R
A

(Jexmamsmmes

* KABE
A 1R
® EEBA
— iHER
—

L /—'.]
0 05 1 2 3
s " e— RS

L. C SRR R R B IR 5 R B A P A L [ o

Fig. 1. The sampling stations and plots of riparian vegetations at Cijiawan Creek.
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Table 1. Importance value indices (%) of the dominant species of overstory at the permanent sampling

stations and plots along Cijiawan Creek, 2007

Sampling stations and plots!

Species #2 #5 #9 #8 #1 #4
1 2 3 4 5 6 7 8 9 10 11 12
Gordonia axillaries 00 00 00 00 26 317 00 00 00 00 0.0 0.0
Rhododendron ellipticum 00 00 00 00 127 308 00 00 00 00 0.0 0.0
Quercus variabilis 622 344 885 445 00 00 305 516 188 00 0.0 0.0
Liquidambar formosana 00 00 399 564 00 00 320 00 00 44 00 00
Ulmus uyematsui 30 92 00 00 00 00 00 00 0.0 0.0 329 00
Callicarpa formosana 43 81 00 00 337 244 11 00 71.7 00 00 0.0
Pseudotsuga wilsoniana 00 21 41.0 6.1 260 67 47 1.8 00 00 0.0 00
Platycarya strobilacea 00 00 47 473 00 00 779 839 00 00 00 0.0
Vaccinium bracteatum 254 179 253 382 00 00 494 1199 00 00 00 0.0
Clerodendrum trichotomum 0.0 00 00 00 414 00 00 0.0 373 0.0 0.0 0.0
Pinus taiwanensis 953 1370 0.0 164 425 369 195 0.0 88 44.1 57.6 191.3
Alnus formosana 10.1 00 0.0 0.0 759 149 276 92 27.8 177.3 202.5 108.7
Tetrapanax papyriferus 00 00 00 00 29 00 00 00 974 8.1 0.0 0.0

Y'Plots 1 and 2 were located at Taoshan West Stream Station (#2); Plots3 and 4, at Salmon Breeding Center Station
(#5); Plots 5 and 6, atYousheng Creek Station (#9); Plots 7 and 8, at Gaoshan Creek Station (#8); Plots 9 and 10, at
Taoshan North Stream Station (#1).; Plots 11 and 12, at Fish-watching Platform Station (#4); bold numbers, impor-

tance values > 30%, indicating the dominant plants.
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Table 2. Importance value indices (%) of the dominant species of understory at the permanent sampling

stations and plots along Cijiawan Creek during the wet season, 2007

Sampling stations and plotsY

Species #2 #5 #9 #8 #1 #4
1 2 3 4 5 6 7 8 9 10 11 12
Miscanthus sinensis 694 84.7 32.7 629 33 1.7 415 344 702 850 60.6 938
Polygonum multiflorum 0.0 0.6 0.0 0.0 0.9 0.7 1.5 1.6 56 152 155 21.5
Artemisia indica 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.7 0.0 45 145
Clematis grata 0.8 0.0 0.0 0.6 3.9 1.4 0.0 0.0 0.0 132 1.4 4.4
Farfugium japonicum 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 105 9.3 1.0 2.9
Arundo formosana 0.0 0.8 0.0 0.0 292 48.7 0.0 0.0 53 2.9 23 2.8
Myrsine Africana 5.4 84 104 3.0 0.0 0.0 0.7 6.5 0.0 0.9 0.0 1.4
Pilea rotundinucula 0.0 0.0 0.0 0.0 21.5 43 0.0 0.0 0.0 0.0 9.7 0.0
Urtica thunbergiana 0.0 0.0 0.0 0.0 10.6 2.7 0.6 0.0 14.2 7.8 4.1 0.0
Tetrastigma umbellatum 0.7 0.9 0.5 0.0 5.8 14.6 5.2 8.9 8.6 5.7 0.8 0.0
Tetrapanax papyriferus 0.0 0.0 0.0 0.0 2.4 5.5 0.0 0.0 10.1 4.5 0.7 0.0
Oplismenus hirtellus 0.0 0.0 0.0 0.0 0.0 0.0 7.3 14.7 0.0 0.0 0.7 0.0
Woodwardia orientalis 0.0 0.0 0.0 0.0 14.0 4.8 0.0 0.0 0.0 0.9 0.0 0.0
Rhododendron noriakianum 0.0 5.4 0.0 3.1 0.0 0.8 31.5 194 0.0 0.0 0.0 0.0
Ophiopogon intermedius 2.4 25 274 197 0.0 34 34 5.3 0.0 0.0 0.0 0.0
Dryopteris atrata 0.0 0.0 0.0 0.0 11.2 0.9 1.1 0.5 0.0 0.0 0.0 0.0

L Stations and plots denote to those in the footnote of Table 1; bold numbers, importance value >10%, indicating the
dominant plants.

2 3. 2008 4z ZE L GRIENE K AR i % e R FAEY) <~ B S AE AR H (%)
Table 3. Importance value indices (%) of the dominant species of understory at the permanent sampling stations and
plots along Cijiawan Creek during the dry season, 2008

Sampling stations and plotsY

Species #2 #5 #9 #8 #1 #4
1 2 3 4 5 6 7 8 9 10 11 12%
Miscanthus sinensis 86.1 37.7 353 520 1.6 0.6 325 234 159 981 612 0.0
Pilea rotundinucula 0.0 0.0 0.0 0.0 11.0 4.5 0.0 0.0 0.0 0.0 278 0.0
Polygonum multiflorum 0.0 0.7 0.0 0.0 3.9 2.2 2.9 23 88.6 11.2 18.7 0.0
Rubus parviaraliifolius 0.0 1.4 0.0 2.8 0.0 0.0 1.2 0.6 1.7 101 11.1 0.0
Urtica thunbergiana 0.0 0.0 0.0 0.0 7.0 2.8 0.6 0.0 109 11.0 5.0 0.0
Anisomeles indica 50 493 2.1 0.0 0.6 0.0 4.1 2.3 0.0 0.0 3.1 0.0
Arundo formosana 0.0 4.2 0.0 0.0 32.8 33.1 0.0 0.0 9.4 3.9 1.1 0.0
Rhododendron noriakianum 0.0 0.0 0.0 0.0 0.0 0.0 23.1 0.0 1.6 0.0 1.0 0.0
Woodwardia unigemmata 1.8 0.0 0.0 0.0 262 185 0.6 0.0 0.0 0.0 1.0 0.0
Tetrastigma umbellatum 33 4.2 0.0 0.0 5.0 6.7 5.0 157 9.7 7.0 0.0 0.0
Ophiopogon intermedius 10.5 9.0 241 39.1 0.0 2.6 5.4 5.8 0.0 4.4 0.0 0.0
Lepisorus pseudo-ussuriensis 7.0 73 103 123 1.7 1.8 4.7 3.9 0.8 0.0 0.0 0.0
Diplazium amamiana 0.0 0.0 0.0 0.0 29.0 2.7 0.0 0.0 0.8 0.0 0.0 0.0
Pseudotsuga wilsoniana 2.0 0.0 114 2.5 0.0 0.0 32 5.2 0.0 0.0 0.0 0.0
Myrsine Afiricana 86 121 173 0.9 0.0 0.0 1.2 3.4 0.0 0.0 0.0 0.0
Spiraea prunifolia 0.0 0.0 21.9 2.9 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0
Akebia longeracemosa 0.0 0.0 83 10.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Viburnum propinquum 4.3 0.8 125 8.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

L Stations and plots denote to those in the fottnote of Table 1; bold numbers, importance value >10% indicating the
dominant plants.
2 Plot 12 was destroyed in the rain season 0f 2007, and thus, its data were “0” for all species in the dry season of 2008.



LA )2 KEVERRZ2(TW J. of Biodivers.) 13(4): 269-283, 2011 275

(—) Bk ALE I (Station #1)

IR HEG 2 AR 5 9 ~ 10 ARk ILALRIE A /e
FRZ MR - HEAR GBS EEY) R &R
(Alnus formosana) ~ s&@5i(Tetrapanax papyriferus) ~
LT (Callicarpa formosana) ~ 218 — BER
(Pinus taiwanensis) » LI 3RN & 11 (Clerodendrum
trichotomunn) ° i i 2= I bt 45 g 48 24 A e 42 40
FLEI ™ (Miscanthus sinensis) ~ B 810 15 | (Poly-
gonum multiflorum) ~ W \G(Urtica thunbergiana) ~
5 B HE (Clematis grata) ~ 219|115 (Farfugium
Japonicum) k@ B 3 MR LLALE ¢ ~ &
AL S ~ A DUR MR EERR S (Rubus
parviaraliifolius)fF
(=) BRIl PG5 g5 (Station #2)

LG 2 AR 1~ 2 (L RIERE B
S — BRILTER /e RHRE R B - HEAEE
BAFENEY) L TR ~ K KM (Quercus vari-
abilis) o T 2= 157 i 4% fid 12 SA R R ) LA T B e
FE s ORI T ~ SR (Anisomeles
indica) ~ /NEEETF (Myrsine africana) ~ 5B
W& 5L (Ophiopogon intermedius) °
(=) Bifa 51355 (Station #4)

Pl 2 iRl 11~ 12 (73 L aREE rh B
ZBHRMER R > MEAEAR > WSS SR
FEGERE 5 Hr kg 12 HIIA 2007 F /R ZFi%
1R R P o 7 N B SR F e & R
B~ 2 BERY > R BB L A (Ulmus
uyematsui) o T 5 2= I 3t 4% fe 5 SA A A P HIJ L
hffieEE s HRBEENE S ~ 2 (drtemisia
indica) 5 HEZFERHLLIETCE BE » HRUEHE
Y5 K i (Pilea rotundinucula) ~ Z A E B
IINBIERR S A -

(DY) &5 531355 (Station #5)

PEs 2 AR 1 3 ~ 4 (L LRENE R -
HEKG B AU B~ & (Liquid-
ambar formosana) ~ 1t Z gt (Platycarya strobilacea) ~
1 2 (Pseudotsuga wilsoniana) » UL K ER
{E(Vaccinium bracteatum) ° |[ij 1% Z= I i % f& {2

BAREAEY) S TUEACE ~ RAVERE R ~ NEERELT
NHZZRI N DLURUEE ~ FAUVE RS & ~ Rk B
B & (Lepisorus pseudo-ussuriensis) ~ % 8 1t
(Spiraea prunifolia) ~ /NEESHAT ~ Z i H 2
B A (Viburnum propinquum) ~ F 3ERFEAR
i (dkebia longeracemosa)=¢ 5+ o

(11) = L3 Ik (Station #8)

LIS 2 A% I 7 ~ 8 (LA RIEE S —
IR GRS - KA G2V E - &
AN 13 SR AEY) 3 A0 K B AL ~ LT~ B
14~ MR o TR TR Sl g B SRR Y 75 Tl
™~ HlEE M AR (Rhododendron noriakianum) » L)
B3R K BL(Oplismenus hirtellus) 5 ¥ 7 2= 55 HI|
DATLEAEE ~ MEEARR ~ &8 [CHE (Tetrastigma
umbellatum) B+ o
(7X) 518k (Station #9)

eI 2 A% 5 ~ 6 (RO s8R A L
Wk 2 B3 NG E . KRR {2
R o I H AR AR ZEREIE o W N 5 L)
Uity 2 i L e oz S HE G o LR K g 1 S A
Virs 2 350 ~ 2R BNE L~ 28
Ik ~ KBEZ (Gordonia axillaris) ~ VEE{E(Rho-
dodendron ellipticum) ~ | 1 Z= IR S 4% [ 18 2
Yy UL 8 1T (Arundo formosana) ~ [HIZR
oK ~ 2RI ~ R TTRER(Woodwardia
orientalis) ~ R K gk =& & (Dryopteris atrata) ~
WG L ARG E T ~ THS
BFR(W. unigemmata) ~ g =¥ Z TR (Diplazium
amamiana) ~ [B] 315 K

Wbk R AR A5V R R 2 AR S R RE ) L e B 5%
S5(2010) 2 W e LUl A2 BN K 5 BRSO 8 34
WEP) % R 65 PSR - 0122 18— BE L ~ 28R
15 ~ KR R PHEBIA L A S 5 T 2 1 G B i
TrAG I K AR I I F5 1B B A o L o 2 1
TEERMR R s [ AR - SUE M > 2S5
15 K AR 218 TERARK > Kt HEP
AR [ Fp DL — TERN S HR S . — 5 &
T RGN A RRIE L B2 B i Rt



276

R 2R > R CRIERE N R T2 S
5 ] 0 ~ Rt R ) B 3t 5 SRR B s g K
B Rt R R PSR > T 12 (8K AR [
1 R 172 088 K T i /D RO B I o5 A 2
HtU T RE G BRI S R0 - T S BR(2004)
fRHH B 1963-2003 A g h B g% AR K 37
R o T 5 (2004)Fi Sz KRR = 1 1% =2 18— BEAR
BRI AR AL o R 15 DU 8
EIFEE o TP E A s A EA R
1ot B ORGE T BTG - 15 K A% bR BE o 0 3%
REUR X OSBRI AR K o (KR B A R HTER
0 TR T Y = VN B A B MK L S
B -

Hsieh ez al. (1989){£ 138 Jk /K JE Y R RERF 5T
M - SR R RN S B - A
TR AR ST i B - AL T 1%
30-45 o SR RGN 8 AR ST A 2 B AR -
SR FRIR 2 B0 18 (5 7 MR A 5 1
I - TR 1S DRSS © BE(1998)°
SR L LR A SR A SR R B - E R
Ky iERe T > HE MY RELE 2 22 5 Hhiff
Mz RE > WMBEAGCEEE > MR
JER PR 2 R o IS AT RE S 2 ARG (E RO
J& o Koy AR KIERRE > BHES
RS o SR T B I 3 By AR IR A v
TR 1995 5 #& 20006) » MEF% BFE/R 45 H
TR 55 i A 218 7R A5 .2 o7 A (FH A& 2005 5 [ift
%5 2007 5 [HEE 2009 5 Hsieh er al. 1989; Yang
et al. 2008) » Fi7 2 555 1 7 BRI B A 1
{2 E N o

st e RSV i P IR A £ LR
¢ BRABEEBE AR BRI > FUETC R H AR
I (1) B FEE AR KA 30% o BEoF - 52(2006) 5 &
I 3 [ EE AT 2 S SRAE Y AR By A g s
o [ A AR SR 1 SRR ) B KR
(Bromus catharticus) » H: 2% £ $7 15 & (Conyza
sumatrensis) ~ 11t = ZEE (Trifolium repens)
KAC Bk 22 55 (Bidens pilosa var. radiata) o K31

EENEE PR 2 BRI

i 2005 FEE RANE o SR 2 EE T > SRR
TP ERE B EIE ~ IS K& (Conyza canadensis)
%o HEREANEEMDVEERA) - HE
B K] 55 52 (2006) (R $1 1 45 38 Bl 3 # 1 55 1 il
B HEGZ NG TS BRI RE
FRb 2 4 B MR s 2 2 TR ANE -
It W gE R ER I AL SR AE Y D > B H AT
RIEFEYERE R ERE AN B AR - AR
KW > BRREEAAREE » (hHFHEE
SRELNT e T REMERE -

=~ AR

e R e < e e (& 2) > AT [RIAH
AU #5902 i 5L {1 (threshold) & 7y HE P 7%
Bt 5 v R R 2R R R IR i o2 AR A 7 DL
o R AR RS IR - HIIE
B oy £ nn A o 2 DU AP B AS) = 30% F3 ki
FHE - Al 2007 2 K ARE AR A E R
#5355 3 FE L EERE Y o BN T IER (Pinus
taiwanensis type) » i — Z IR (Tetrapanax
papyriferus-Callicarpa formosana type) » LI
¥ fz 18 — A F 481 8 (Quercus variabilis-Platycarya
strobilacea type) o X 218 — BEMVAMKHL A 2 {5
SRR A > AT RFEHBLE R E(1S) = 42% »
P It ) 75 22 1 BE AL — SR ORAG ni AL (Pinus ta-
iwanensis-Alnus formosana subtype) » 2 {8 — %
W& — 42 2 #4455 B (Pinus taiwanensis-Quercus vari-
abilis subtype) » Ll =218 — BERY — SE#8 R4 —
E TR B (Pinus taiwanensis-Alnus formosana-
Callicarpa formosana subtype) » %5 & EEEA]
A E R B YR R SR AT
(—) = B
1. SR{H — BERN — SRS Al

Bkl 10 ~ 11~ 12 .2+ AR A Ak L AL
R~ B GG > AR K Z 5 — R
BRI R 4R > ZEZ UK T4 o BARGHY)
DI 7RG ~ 208 " IEIR S - Hithg
ESEYN S T ~ EEE S - BREEES



LA REVERFZ2(TW 1. of Biodivers.) 13(4): 269-283, 2011 277

10

1

1S=42% 1S=30%

12

Plot

100 80 60

I
40 20 0

Similarity Index (%)

2. 2007 4F-C oI IRE A RE AR L 7K B AT BLE A P el

Fig. 2. A dendrogram of riparian vegetatons at the permanent sampling plots along Cijiawan Creek, 2007.
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Fig. 3. A dendrogram of riparian vegetatons at the permanent plots along the Cijiawan Creek, 2005.
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IRF B B 2 B I 3 % {K(0.761) « b4t -
2007-2008 4F £ Fk [ 1) Shannon G R & 5 #4

# 4.2005 ~ 2007 - G ER K AKK BB AT Y Z % BRI

Table 4. Results of the species diversity analysis of overstory at the permanent sampling stations and

plots along Cijiawan Creek, 2005-2007

2005 2007
Samplin ~ Sampling
gstations plots Number of Number of o' Dp2 Esyl Number of Number of Hew! Do Esul
species  individuals species  individuals
#2 1 17 122 2.265 0221 0.799 20 145 2468 0.179 0.824
2 19 101 2.371 0.297 0.805 20 113 2.479 0274 0.827
#5 3 14 164 2.337 0.189 0.886 15 164 2361 0.177 0.872
4 15 135 2.303 0.178 0.850 16 136 2.341 0.176 0.844
#9 5 17 92 2.557 0.141 0.903 15 81 2.403 0.160 0.887
6 25 187 2.812 0.134 0.874 23 157 2.716 0.140 0.866
#8 7 19 193 2.111 0368 0.717 23 182 2.321 0.308 0.740
8 13 230 1.447 0.522 0.564 14 234 1.456 0.521 0.552
#1 9 7 45 1.562 0356 0.803 9 58 1.768 0.310 0.804
10 6 70 1.333 0.471 0.744 8 60 1.533 0.483 0.737
#4 11 4 67 0.925 0.627 0.667 5 62 1.023 0.613 0.635
12 2 44 0.536 0.773 0.773 2 45 0.580 0.733 0.837

17 Shannon information statistic index
2/ Berger species abundance index
3/ Shannon evenness index
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