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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 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, it is still unclear whether the model
fitting and shape change of SADs are consistent in different vegetation types. Here, 28 plots of 20 m X 20 m were set up
in Hynobius amjiensis National Nature Reserve according to the main forest vegetation types. 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 corrected Akaike’s Information Criteria
(AICc). The a value in Gambin model and the i value in Weibull model were calculated to reflect the shape of SAD in
each plot. The A value in 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 scale of SAD was analyzed. The results were as
follows: (1) The logseries model fitted SAD better than the lognormal model. (2) When all plots were included, there
was no significant correlation between SAD shape (« and 77) and altitude, but there was a significant positive correlation
between the A value and altitude. (3) There was a negative correlation between altitude and « and 7 values in the mixed
evergreen and deciduous broad-leaved forests, and there was a significant positive correlation between the a value and
altitude in the deciduous broad-leaved forests, while there was no significant correlations between both a value and 7
value and altitude. 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 relationship between SAD and impact factors in plant communities.
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(2011 ) K BUAS[RIASE RS AN [] RUBE b S BT ¢ il
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SAD TR A 2 (8] RUBE 1 i) A6 25 5K 5y R 26 19 S UEAF
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IR 15 & E N ( Corrected Akaike’ s Information
Criteria, AlCc) % £ % 4L A L A ( Burnham &
Anderson, 2002) , 4R AT LB, BAY
I/ AlCe {BL Y 155 28 Ry 32 22 18 B8040 0 A 1) e 0 U
HRAL,
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abundances ()" £y A X B A FE T H Y SAD L&
Gambin %Y ( Matthews et al., 2014) , i3z A
rha] DA e th 2 fn A EE 19 280 o {H . Gambin %!
254G T AN S A ) I HORE 7775 (Ugland et al.
2007 ) , IZAALXS A ] ) 58 5 A AR B i 405 ROR
It BRI o S8, 7T DAAR S 3 S e BT 45
A AR (Matthews et al., 2014, 2019a) , —fi§
M o IR, SAD 8O ] T X FOE & 704 5 T o
(BB /N, SAD il 28 ) T X5 8 A, e i
SAD [ A i o R B A, 5 DL A (A 3t P> 44 AH
X 22 BEFN AR B B R ) Le R, o UL Fh
(FEHD A AR T 22 B2 o HL R BRI A 8 0 ) ol )
%5 /N (Ugland et al., 2007) , 546, AT [ i
55—~ T SAD BT ¥ Weibull A i) 2
(A A) B SAD JEAR . FI T < sads” 41 1 Y
“fitsad ()" AL Weibull 458580 331 8% A5 A
9% n Al A (Ulrich et al., 2018, 2022) ., Weibull
BRI 28 R BRI & i &L I IR, 5
Gambin BIEIH ) o [HEAMFEIMAESFE X, 1
(BN, SAD HZR A ARFEESE AN 5 24 m =2 I BEA N
R R BOEAS 3 A1 5 2 = 1 B, B X By
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RERHE A EBOR , FoRFEE b 2 B 1 22 S A
RO, AT DA & — DRV TR R 2 R R A R
Fil. 4T, Weibull BALH K > S 80T DU
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et al., 2018, 2022),
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AETT I SR BT AR H SR 5 T I TR SS AR L
W ot o o N o711 B o TR 7 i A5 W T % e
ZH (o M AME) SRS EZ P ER

AT AT ITE R A AT

2 HER G
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T A X 2 /N R SRR X Y 2
PRMA AT , IR AR AAEY) 166 Fi, H
UNGIEEE) &3 B /R 65 =0y A~ 3 il o
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DBF DCF EBLF ECBLF EDBLF ECF

DBF. 740 @4k ; ECF. #4414k ; EDBLF. # 4 57%
M- iR A2 #k; ECBLF. 3 &% &1 1 5 5 IR 52 bk
EBLF. [ i#k; DCF. & -5k, 9284 H] B A
TR /NG SRR R YR ECRAT 5 22 R (P<0.05) .

DBF. Deciduous broad-leaved forest; ECF.

coniferous forest; EDBLF. Mixed evergreen and deciduous

Evergreen

broad-leaved forest; ECBLF. Mixed evergreen coniferous and
broad-leaved forest; EBLF. Evergreen broad-leaved forest;
DCEF. Deciduous coniferous forest. Different lowercase letters
among vegetation types indicate significant differences in the

numbers of species (P<0.05).
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Fig. 1 Numbers of species in different vegetation types
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n S Y Fh 2 B Ay AR i 2 IR AR . FEASE
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P R 2 B i AR 0 AR A B — Sk

AL BT A R DT I S ) R 22 B A A th 26
FEAR A Gambin LAY (K o {EH[ B 3. A(R*=0.005,
P>0.05) ] Al Weibull £ A1) n {H [ K 3:B(R* =
0.025,P>0.05) ] 53k /= B 22 [H] JC Wl 35 40 G 1
il S W) b 22 B 53 A1 22 5 B2 FE ) Weibull 458784 (1)
SR EZ B EEME K 3. C(R =
0.14,P=0.05) ],

AR B S R v w2 AR B Bl £ R Ay
TR (o (H ATy {H) 513Kk Z 8] TG & 2 A0 ¢
PE, HE S IET MRS o ([ 5IR S EZ
(i) 2% 4 35 00 A O 5 V3R e FE 5 i (] [R] A 22 671 A0
K, HEABS MR . X T 3% fd it Ak, A {8
S B W IE A OGN o (R {H SR
R R T A M (R 2) .
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i 3o e /NS L R G H SRR X R BB
&I 22 B 43 A (SAD) 43 5 kA7 X5 B0 BORT %t %
TEZS KR AL | 45 50 8 30, X6 B0 BB Y L % %
TE S ALY 6] B 4 W 400 45 FE O TR SAD, 534,
AT A % B, Weibull B ({8 $49/8TF 2,638
HRE 7 Y SAD 8 T 4 b 815 X B 9 B o A
Ulrich %5 (2016b) 76 23R N EE [ 41 X 52 Hb Al ) BF
BT 25 Y BE B A b 40 A S b A ) B TR 1
Wik 2 i RIARECE SER SRR R/ T2
JIE v RIS SV v S R B AN AR E B RV SAD A
Ko RIS, Ulrich 85 (2022) 7E 724 E A BIF 58 & 3R,
o 50T 785 A R AR o ) R IR B T o o
SRR ARE RS BT R ARR KAy T R O B A
EIR RS R BEYE AN [R5 R ) BV 0 F
45 B (Whittaker, 1965) , 76 HVHE AR HF 2R AK A0 BF
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Table 1 Number of plots in different forest types and the number of SADs optimal fitting lognormal model or logseries model
R ﬁﬁ}ﬁl Tﬁfli[%f] XT?ZZFL??&IT%’E XT%&E%T%E'_J
Vegetation type umber ange o ogseries ognorma

of plots elevation (m) model model

Y& [E K Deciduous broad-leaved forest 12 649~1 450 12 0
W G5 AR Evergreen coniferous forest 6 618~1 483 5 1
H AR 5YE M R IR AR Mixed evergreen and deciduous broad-leaved forest 5 656~ 848 5 0
e 5 R R AR Mixed evergreen coniferous and broad-leaved forest 2 675~717 2 0
w4 I AR Evergreen broad-leaved forest 1 753 1 0
V&% HK Deciduous coniferous forest 1 639 1 0

off a value

1.50

T
1.00

0.75 1.25
il n value
B 2 Gambin #E! 1 o« {EF0 Weibull #3 fr g
nEENZEXER

Fig. 2 Linear relationship between a value in Gambin

model and 7 value in Weibull model

FEHp, Rk B 58 2 B0 B O B e X e
SRR BE 54T M 40) 5 AR AR RE 7% 19 SAD ( Morlon et
al., 2009; Ulrich et al., 2016a) ., Wu 5£(2019) 7E
P ARHF A AR P e BRAE A R RUBE b0 80 4 30
TIA] AR M AP 45 SAD , AT 5T 45 SR A b /s Xt 4R
&3¢ RN 0 A/ L K e | o0 2 P e SR R e
AU SAD, Z5 R W, X BB R XS T AR AR A5
FEBES RV IGE . 55 4, X B RO R A, ik
WEFERRAREE V& Hh A7 78 DR A (04 48 DL Ao 0 /0 5 199 6 L
T (Preston, 1948) , 5 i 55 ( 2008 ) A 5% & B
TR Hb, DX RRPRTE Vi T B 05 4 37 50 2210 UL 1 25
W2,

32 BAMBFEESAD EREBESEZENXER
IR ST DX A BR AR 73t X B30 0 s 20 )
SAD ¥ E AL LG ROR (B2 2 SR & F B
8 S o 1 4 PR RS R B B B RS R Y R Ak
SAD JE AR W] fiE 2 17 75 i 2% 72 4K (Ulrich et al.,
2016a, 2018; Arellano et al., 2017) , EH UK X
BV ROR A 15 S5 P ((Avrellano et al., 2017) (S
ez F + 1€ K -7 ( Matthews et al., 2019b; Ulrich et
al., 2022) . HiJE #1 5t W ( Matthews et al., 2017;
Ibanez et al., 2020) %5 #5855 A+ LA M Py o2+ 3¢
(Matthews & Whittaker, 2015) % ¥ 2x . & 5 Wi
SAD WYIEAR . ilan , BE & i 280 BE 1Y A2 1k, BRAREE
510 SAD Hi H2 3 0 BOHIRR Y 1 7 R 28 A% Sy 2
FEXTHOE AR R, Bl 2 0 i A4 EE B A% ( Arellano
etal., 2017) . SRMIEANFEH, X405 Br A A9 #E
i IR KB SAD B IE MR 55 i 4586 BE 22 (] Y A8
TROG R E R S W 7 8 W 22 52 8 A IR S [
fR N A BE VA 25 B B B TG I, 3 15 W B o i
PR FE RGN, Wy FhAE 22 B2 /KT b X8 B0 45 14 o 3
RV A T A v B 3, 3 N T R R A A
PAAERE 22 B W 35 38, T AN T i T AR )
HIAH T 22 FE FEAIG . Arellano 45 (2014 ) 78 #4H7 #x Ak
TR, TR RS B RV TR IR R LB S )
PR R R/NEEDIAR G, A R B AR TG . B,
ARMWTFE FBE XA [R] B 2R bR 2E BU I, XF T 2% 5
- ) TR S AR T, B T 4R B O S T, o (AN
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Fig. 3 Relationships between altitude and a value in Gambin model (A), 1 value in
Weibull model (B) and A value in Weibull model (C)
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Table 2 Results of linear relationship between a value
in Gambin model, 7 value and A value in Weibull

model and altitude in different vegetation types

ftiiE P 22 - >
Estimated Stardard HiH 5 fis
. t value R value
value deviation
EEZANL N
Evergreen coniferous forest

a 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

e SR L RN

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
I
Deciduous broad-leaved forest
a 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%*

. *FR P<0.10,
Note: * indicates P<0.10.
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