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Abstract: Species abundance distribution (SAD) combines species richness with
species abundance in a community and is an important indicator of community
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structure. Although many studies have applied mathematical models to fit the SADs
of plant communities, there are still few studies on the changes in the shape of SAD
(i.e., the skewness of the SAD curves) along the environmental gradient. Especially
for forest communities, we are still unclear whether the model fitting and shape
change of SADs are consistent in different vegetation types. Here, we set up 28 20 m
x 20 m plots in the Hynobius amjiensis National Nature Reserve according to the
main forest vegetation types in this region. The species composition and abundance of
each species were surveyed in each plot. The logseries model and the lognormal
model were fitted to the SAD in each plot, and then the best-fit model was selected
based on the AICc. The a value in the Gambin model and the # value in the Weibull
model were calculated to reflect the shape of SAD in each plot. The 4 value in the
Weibull model was calculated to reflect the scale of SAD (i.e., the range observed in
abundance). The relationship between altitude and the shape and the scale of SAD
was analyzed. The results were as follows: (1) The logseries model fitted the SAD
better than the lognormal model. (2) When all plots were included, there was no
significant correlation between the SAD shape (o and #) and altitude, but there was a
significant positive correlation between the 1 value and altitude. (3) There was a
negative correlation between altitude and o and # value in the deciduous and
evergreen broad-leaved forests, and there was a significant positive correlation
between the o value and altitude in the deciduous broad-leaved forests. The results
indicate that the model fitting and shape change of SADs along the environmental
gradient are related to the vegetation types of the forest community. Therefore, it is
necessary to consider the vegetation types when analyzing the changes in SAD shape
in plant communities.
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Y% 5345 (species abundance distribution, SAD) HItH LK, KT
% B oy A B I 98 — B DASK 2 AR S S RSB I 16 8 2 —  (Fisher et al.,
1943; Bazzaz, 1975; Magurran, 2005; Ulrich et al., 2022) , JHERPFEDZF. N
F AW 22 A0 A W i PR 22 S50 70 A0 9T fE - (Matthews & Whittaker, 2015; Whittaker
etal.,2017) - SAD [FIB &G 7 HvE& PR EE EMYFAE 2 ZEE R, 24
SHEEEINEE TR, RWRALE 20 2 0 1E 5 i WA A1 E
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2018) o TEEFXT RN 2 BEorAn th RSB 7 A, e 2 A8 FH RO BUOE RS 7
T (lognormal model) (Sukhanov, 1991 ) A% 2% 4 7> A A5 8 (logseries model )

(Fisher et al., 1943) . fEHRIFEF = AR EWEIE S, HTZRY #od R
FAE S EARE RIS TR 520, SAD — RAF & X BB H A, M RIHFEE .
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H#5 LANH X (Quercus gracilis) « #M& X (Q. stewardiana) 25 7% LR
L b R S RE AR, DA BASE LA (Pinus taiwanensis) 458 F 1 H SR AR
FHH SR 5 A VR AR EE . PRI X8 L I I R RS, R 15.5 °C,
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PL5Sm x5 m/MEFT RIERREIT, @R L BT A ME>1 cm FIARAE
AR, EsERIM A iR mEAMARKIRNEEE . SF A% (20200 XiE
eI 73 T4, RIRFETT NV 2 20 Fh 1) B A /AR TR Y, R 2 2 1 Ak
MR ST K 43 Sk FE AR (evergreen broad-leaved forest, EBLF) . #4t5
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R BT 22 B 3 A B R X E ORI BOE 25 730 A AU R SR ATXS /I
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A4 (Burnham & Anderson, 2002) . 4P R 34T L), B BN AICc
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i 2 ) i RO P o 22 P2 2 S R B 1) 2 303 78 SAD TR IR  FIIH R 34+ gambin”
BAHHI“fit_abundances ()i 2 X7 H ) SAD 4 Gambin #5278 (Matthews
etal., 2014) , FIFEAZBIAI G TT DL B i 26 A BE I 2 8ol . Gambin B8 45
A TS AR i IRECEE /73 (Ugland et al., 2007) , iZARE S AN [B] (0 B4
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JEAR (Matthews et al., 2014; Matthews et al., 2018) . —f%, Kol K, F/~ SAD
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fHh 26 B RHRE BB, AR WLBR CREf A A AE S 22 BE AN R A SR LIS D) L
B, IR CFE L AR X 22 B2 vy HH IR A= Rl Eefsi /)y (Ugland
etal, 2007) o Fi4h, FATHFEEALH] 5 —A% T SAD K Weibull B84 ()2
B (pF12) W SAD R, FIH “sads”BLA ) “fitsad()” 4 & Weibull £5
BT FAZE A P 12 8y A (Ulrich et al., 2018; Ulrich et al., 2022) . Weibull
Bt ) S Hn R n B A i Z AR, 5 Gambin B2 A (o fl BAG AH A 194
AR, nfd#i, SAD MZEMmAL RGN, 2n=2 i, #IAN BT EGOE
B, Hn=1 i, FEEEFE AR . Weibull 57 FR SR RSYIF L2
AR EETGR], MEBR, FoRBEE YR 2 02 R R, TR E—A4
VRPN 2 AL YE . 24 HT, Weibull AL ef (13X 5 N S 50T DAAE i)
WP 22 FE Sy A A AL ()38 FH 5L, 6T AN E R BRI B0 22 2 3 A TR A R 11
& RE S (Ulrich et al., 2018; Ulrich et al., 2022)
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i S 5 P i VR A AR DL S U i R AR, R e [ml S 2R 0 30l e A 1 AN TR
KA WP 2 B R %S4 (o pFAED SRR

IR FTE AT AE R 844 (R Core Team, 2022) HiEAT .
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BDF. Broad-leaved deciduous forest; ENF. Evergreen coniferous forest; EDBLF. Mixed evergreen and deciduous

broad-leaved forest; ECBLF. Evergreen mixed coniferous and broad-leaved forest; EBLF. Evergreen

broad-leaved forest; DCF. Deciduous coniferous forest. Different lowercase letters among vegetation types

indicate significant differences in the number of species (P<0.05).
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Fig. 1 The number of species in different vegetation types
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Table 1 The number of plots in different forest types and the number of SADs fitted

to lognormal model or logseries model

(L& FET7 $ WEHR G o B R H R I HOE AR

Vegetation type Number Range of Logseries model Lognormal model
of Plot elevation (m)

P& FEH- AR Broadleaved deciduous forest 12 649~1 450 12 0

T SR ET AR Evergreen coniferous forest 6 618~1 483 5 1

k5 PE M RE R A AR Mixed evergreen and deciduous 5 656~848 5 0

broad-leaved forest

H LR 5 R H- R A MK Evergreen mixed coniferous and 2 675~717 2 0

broad-leaved forest

W 4% WA AR Evergreen broad-leaved forest 1 753 1 0

P& 14411 #K Deciduous coniferous forest 1 639 1 0

23 YMZESAEBSEIREOXA

Gambin 8! HH (1o Z 20 Weibull B8 HH (1) 25035 [ BRI Fh 22 B2 o A i 25
IR, FEZM T afipfl 2 A7 AR 2 35 AR G (& 2,: R*=0.372, P<0.001),
TR S EE )P 2 B 28T AR A8 4k B B — Sk .

YEE AT, R 2 B oA 2R B Gambin B8 el (&
3A: R?>=0.005, P>0.05) A Weibull B8 Kjnfl (& 3B: R>=0.025, P>0.05) 5
WEAR 5 B 2 (B JC S0 2 AR DS, 1T S B Fh 22 B2 93 A1 22 S FE EE Y] Weibull A1)
H 5 2 AR E M IEAHR R R (K 3C: R=0.14, P=0.05) .
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Fig. 2 The linear relationship between Gambin’s a and Weibull’s 7 value
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Fig. 3 Relationships between altitude and Gambin’s o (A), Weibull’s # (B) and
Weibull’s 4 (C) value.
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REIM RN H ok GVE M R RS, off SR B 2 8] B A 22 ) G
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Table 2 Results of linear relationship between Gambin’s a, Weibull’s 7 and 4 value
and altitude in different vegetation types

i tHE PRt 2 t-{H. R*E
Estimated value Stardard error t-value R? value

W 45T H AR Evergreen coniferous forest
o 0.001 0.001 0.735 0.118




n 0.001 0.001 -0.038 0.001

A 0.001 0.001 1.880 0.469

ok 5 5 - [E VR A2 MK Mixed evergreen and deciduous broad-leaved forest
o -0.003 0.001 -2.644 0.699"

n -0.001 0.001 -1.952 0.559°

A -0.001 0.003 -0.397 0.050

& M- [i# I #K Broad-leaved deciduous forest

o 0.001 0.001 0.290 0.008

n -0.001 0.001 -1.089 0.106

A 0.002 0.001 1.755 0.235"

W P < 0.10; 7P < 0.0,
Note: “P < 0.10; P < 0.01.

3 WhE4i
3.1 S EFEBE RN BUIESE R HRREEE SAD A&
TE k0 2 N X 2 AR RS X TR AR BETE M 2 B2 0 A (SAD) 79 )ik

AT R BN E I SRS, G5 R, 0B BB A Lo B0 R S e
I IE SR SAD (R 1) o F4h, WAL, Weibull B4 H 1)
fBEn¥/NTF 2, WU THE T SAD 685 4F L& X E0 i $53 Aii »  Ulrich %%

(2016b) TEAFRRUEE A0 FHEYIRER, X BOE SRR A BB 47 99L& S
YIRS IR 2 2, RSB 55K ED . T2 m A m 2 R
LSBT VS SAD MG, [FIEF, Ulrich 55 (2022) 7ERCHE B AT 7RI,
X ECE AR FE M o ) T A5 R i FH, T S g B A A T IR ARIR
KRN BEESHMERTERNRE. AT FHEY O Td R

(Whittaker, 1965) , 7E#H7 AT ARAR I T, K& R 70 A0 A 0T £ 5k
IR Pl 5 1 2 B8 58 U R FL & AR MR EETX 1) SAD (Morlon et al., 2009; Ulrich et
al., 2016a) . Wu %% (2018) 7ELFAH AR R ILAE AN [R] RUBE B0 B g st
AT DARBEF IS SAD . A 70 25 SR A S 7 X B R 8 e B8 e (g FL AN B T 44
1y X IR S AE R R A SAD . bl 45 B R B g BB AN T AR AR S TR A R Y
FIE A o Ak, X E AR S BT T AR AR VR AR A R &= B WD
(15 LA (Preston, 1948) , 5 CUA B 78 & I #4H Hi [X ) AR AR BV REIS 4 F7
B2 NS IeHE— B (B, 2008) .
3.2 BT SAD R ElBIREEZ IR R

F AR T DX I3 AR AR V& R 0 B BB AU G SAD 3 B S 4 A5 AR

HAREZ Aok RS R T 152, BEAE AL LA 4k, SAD JEAR
Al Re S AAEESA MY, (Ulrich et al., 2016a; Arellano et al., 2017; Ulrich et al., 2018).
CEMR K, HIRAEERFH (Arellano et al., 2017) . S fEA +EEH T

(Matthews et al., 2019; Ulrich et al., 2022) . HiFERI 50 (Matthews et al., 2017;
Ibanez et al., 2020) ZEFREE A+ LA FHLDI 5 (Matthews & Whittaker, 2015) 535
20 SAD IR B, BEEE R AR L, FHRAREER B SAD H T
X B 2B BT P TC R IZ A% Sy b b B e 28, B il 2% 1) i R BE 2 1EG ( Arellano
etal., 2017) . MAEEMTLH, UG HTA TR, HEAKI SAD FEIRS
WHR AL 2 R AR R R, (H A S BT N W 22 B A A ROBE S | O MEL B 4k
o LS I T 38 0 o 22 4 R PR B S M OB B I N, PR AE 2 FE KT B ER R
[Py, BB A WA R PE RIS N, I8 LT SR IR R AR 22 R S 1



T AN BT S iR A AR XS 2 B PG Arellano 55 (2014) 7E#vH SrbhH K&
DL, TR0 RS _ERETE AR WLRR A0 LU S Wb e R R IN B DDA O, S R A 2 A 2%
To e o AHZHFIT A AN [F] I BRARCE U, S T 46 5 V6 I R IR S AR BEVR, B
HHFREBE BN, oI (F2) , %45 U0 B B K = 3,
H ULPR I ELAE R D, A LR ) LA B 0 . %45 SR R A T B BT BE R R
BT, SRR AR R ANE N T EE R AR, BONAE R, BeAh, 6T
T2 IX o 3 A7 T R AR, BT % I A AR FEE A8 B, oA 18 B
[ T EOERS A0, U RE A WA B 38 N, FEVE N PRI MR 2 o AT T
sy, BIE AR AN (32 2) . i%4h B VR I R PR E S I TR T
BN, HEEREARSEONFRE
3.3 BB R E

T R 45 A R A AR 2 MR R, IR 2 AL, Kk
DY By 22 75 /MR E K 3 SRR X I AR BETE SAD 3 B/ & 5 B g Aiasi Y
(EFI0I , T8 B ahb X 355 AR P 0 P e 3 L DU DA (MR 2 FE AR R D) A
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