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Abstract: Located in the subtropical zone of China, Gutianshan National Nature Reserve (GNNR) contains a
variety of forest community types and is rugged in terrain. Here, we established 79 forest plots, each 20 m x
20 m in area, within the ten main community types of GNNR. Based on this, we analyzed the a- (Shannon-
Wiener index) and B- (Horn-Morisita dissimilarity index) diversity patterns of and between these community
types and their underlying driving factors. We found that: (1) Community type, elevation and aspect were the
most important determinants of a-diversity. a-diversity showed significant differences between community
types, and increased with elevation and northness. (2) Community type and elevation, but not spatial distance
significantly affected B-diversity. p-diversity between community types was higher than within community
type, and B-diversity also increased with increasing elevation. These results show that community type and
elevation are the main influencing factors of the a- and B-diversity patterns in GNNR forests, and further
suggest the importance of drivers, such as habitat filtering, on the assembly of GNNR forests.
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et al, 2015; FH &%, 2016). RLHFF RBLAEED
I3 ER]-1-497) Gt b 2 A2 5 W0 R MK Vi o F B 22 A 12 1)
= B[ F- (Whittaker & Niering, 1965; Vazquez &
Givnish, 1998; Wang et al, 2002), {EA 75 K& I
HEVE R SR AR oM B2 FEE A A 1 (E H
FE5E, 2016). BhAh, A PR B b ER ) S T AR
AT FE I ARARB 2 A, I 9 b 35 7 A) BE 2 3,
W A 2H RSO LR B2 R /), B 1] B 2 A MR R
(Hubbell, 2001; 4% &4, 2009; Blundo et al, 2016).

124, B NANEE X TR Z VR R O
JF 3 KB A 9% (Gallardo-Cruz et al, 2009; Qian &
Shimono, 2012; ZZ¥4%, 2017), FHEEREH MR
B (L) FRAS R R, Alegendres(2009) %}
T 1124 hall #4 o Sk fE AR B 22 A 18 K s el Rl 3R
(ST, Condit (2005)% #Aviiy 1 [X 134> K HY ¥ Hh
TP o2 FEPE R LU 7T, QXM REE, W&
fE 55 (2004) %t i 2R oT LM A YR =R B FE T K
BEFEAZALIBEFL, Lopez-Martinez45(2012) 5%} 55 74 &F
JoRIH A By AR AT T AROR A AN [F) R B2
PESZIE R 2R AT 78 o H DAAEBIE 5T ot AN B SR ORGP
X R (~100 km?) b2 RS RIAR MR BE TR o FIB 22 1
P e FL 22 e IR BN HL A AR A TR b, ALy 455
(2010) % ¥ i 45 AR A= Ll B AR OR 4P X 0 Fh 2 REIE 1
B 7T .

o E S E AR OR S X (LA T AR LR
X)L RO G LI, MR AR, ARAREEVA SR
BONF & (RILHE, 1980; MRR Z4F, 1997; KK &,
1999), X PN 73 A1 5 i SR R AR L 0 St i VR A
7N Ty 2 NN iy 2 S LN 2 A
BI(FHURAE, 2019), AFATIRHL T R4F R T
Fo AL H RS X A T791~20 m x 20 mARMRAF
T FE DU B HOE AR A, WD R e R (L)

AR o B R 22 FE VR 73 AT AR SR T2 (2) o
2 FEVE T2 AT M SR ) 2 2 52 1R 48 [A] 5 R 52 2

1 MR5REE

11 RS

oy B R 47 X (118°03749.77-118°11'12.2" E;
29°10'19.4"-29°17'41.4" N)J&T A bx Ll ik ity —35 43,
AW BT ALES, ST0vaEZ)RE . X%
TTHEAR . R4 X R 8,107 ha, FIETHRIEFK L
91,258 m. 7 H L JE T A R RS AR X, Lk 2
RAb-vaEE R, ZEFREmECR, W25, B
KFEE, P MK EL1,963.7 mm, HXTEE
92.4%., IS IRLIN15.3°C, A IE38.1°C,
BALRR—6.8°C, A KW 795,221.5°C, Tofk
12250 do ORI IX Y L35 A 41058 L BAT I
CIEIE RBEE L, BT = A TR A XS T AR Y
80%.
1.2 BEAEEXNS

FMBEE R o RS (R EEED CRIE
55, 1980)[ 7 IR, =gk o AL LLAE S AP
R ELARYE, TR I8 A AR P 5 A bR &5 Fof
AR o, S0 DL R AR
HEHRIR  BATR G FhR A5y 228 SHHHEY)
FFE G, PR IS Ay 28 ek AR A AN
WA . R BB AT 5 — 2K
205 MR 73 IR AR, B R 7 A aibk . ildE Fadk
Sy RJE, A LR X A R SR AL A LR
1070 HEREMAR, W AR R AR B LA
(Pinus taiwanensis)fk. 35 LLIAA ST FEIIR AR 750
WE AR D E#A(Pinus massoniana) bk, Iy R AA %
HYEAZHR . #2 A (Cunninghamia lanceolata) k. #2 A
et i H- YR 32 AR AT 2% (Camellia oleifera) bk (- 1%
2 2019).
1.3 #HMgERIAE

TE LOFf AR PRAE 75 I8 B AR SR PR b Bk B 791
HAAH20 m x 20 miFFERL(E L) AT 2, R
WRBIHAR S i Fe b B B W3R L. RN RE R
1675 m x 5 m/NETT, FEREAS T B bR R
> 2.5 cmIAR A, 0P MR Ak
Fr&E

10 SRR RE b IR 20 245 B2 A & ol b TR IR (B0 6
MR SRR R SF) . Horh, A FEAERE LT



EE] PEEESE W 100 3 ZARMIEE R A o B2 FEVERS R S S A 3R 35

+ > x o x> 0N

X
Q
o
o]

— SZIGX %157 Boundary of the experimental area
—— X 15 Boundary of the buffer area
—— Bl X1 5 Boundary of the core area

E1l 79MFHRMEEEHM 2B, EBLF. EDBLF. PTF,
PTBLF. DBLF. PMF. PMBLF. CLP. CLBLFfICOP
BI& X FRL

Fig. 1 The locations of 79 forest community plots. EBLF,
EDBLF, PTF, PTBLF, DBLF, PMF, PMBLF, CLP, CLBLF and
COP are the same as in Table 1.
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Table 1 The area of each forest community type, the number of each plot and sample area

it FE T AN FEHAN 2 HURE T AR
Community type Community area (ha) Number of plots Sample area (ha)
W4 AR Evergreen broad-leaved forest (EBLF) 4,778.9 24 0.96

i SR AR S b 444.1 1 0.4
Evergreen and deciduous broad-leaved mixed forest (EDBLF)

#ILIFAMK Pinus taiwanensis forest (PTF) 14.3 2 0.08
BB IR 1527 4 016
Pinus taiwanensis and broad-leaved trees mixed forest (PTBLF)

Y& AR Deciduous broad-leaved forest (DBLF) 18.5 2 0.08

IR Atk Pinus massoniana forest (PMF) 217.8 4 0.16

T R R IR A 3206 12 048
Pinus massoniana and broad-leaved trees mixed forest (PMBLF)

KARM Cunninghamia lanceolata plantation (CLP) 549.8 9 0.36
AR HE A 30 2 0.08
Cunninghamia lanceolata and broad-leaved trees mixed forest (CLBLF)

MMZEHk Camellia oleifera plantation (COP) 1,516.1 9 0.36
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Fig. 2 The difference of a diversity in different community
types in Gutianshan National Nature Reserve. The different
letter on the top of the column shows that there is significant
difference between the groups (P < 0.05, Holm method
correction), otherwise there is no significant difference. EBLF,
EDBLF, PTF, PTBLF, DBLF, PMF, PMBLF, CLP, CLBLF and
COP are the same as in Table 1.
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Table 2 Variance analysis results of the effects of topography
and forest community type on forest community o diversity
(Shannon-Wiener index) in Gutianshan National Nature Res-
erve

HBE &7k Wiz F P

Degree of Total Mean
freedom  variance variance

4K Elevation 1 15.716  15.716 91.393 <0.001
B Slope 1 0.550 0550 3.200 0.078
ZP5[H East-west 1 0.414 0414 2407 0.126
Bl 1 0.828 0.828  4.817 0.032
South—north
BEVRIH 9 42872 4764 27.702 <0.001
Community type
¥%# Residuals 65 11177  0.172
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Fig. 3 The forest community a diversity (Shannon-Wiener
index) along an altitudinal gradient in Gutianshan National
Nature Reserve. The circles are actual observations; the solid
line is the fitted value; the shadow is 95% confidence intervals.
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Fig. 4 The forest community o diversity (Shannon-Wiener
index) along the north direction in Gutianshan National Nature
Reserve. The circles are actual observations; the solid line is
the fitted value; the shadow is 95% confidence intervals.
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Fig. 5 Non-metric Multidimensional scaling (NMDS) result
of species composition of the different community types in
Gutianshan National Nature Reserve. EBLF, EDBLF, PTF,
PTBLF, DBLF, PMF, PMBLF, CLP, CLBLF and COP are the
same as in Table 1.
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Fig. 6 Comparison of B diversity (Horn-Morisita dissimilarity
idex) within the same community type and between different
community types. The different letter on the top of the column
shows that there is significant difference between the groups (P
< 0.05, t-test), otherwise there is no significant difference.

*3 TEEE., MEMEEERRNEHLERRBRAKRF
X FRIREEE B S 414 (Horn-Morisitad #) RS ME (R? = 0.262)
Table 3 Effects of geographical distance, topography and com-
munity type on forest community B diversity (Horn-Morisita
index) in Gutianshan National Nature Reserve (R? = 0.262)

WM Effect t P
ZX[A]fE Spatial distance  0.002 1.497 0.415
4R Elevation 0.066 15.148 0.001
Wi Slope -0.006 -1.635  0.391
makiA North-South 0.0052 1.370 0.347
PGl East-West 0.0035 0.836 0.635
FEVE A Community type  0.2393 25.415 0.001
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Fig. 7 The forest community B diversity (Horn-Morisita
dissimilarity index) along an altitudinal gradient in Gutianshan
National Nature Reserve. The circles are actual observations;

the solid line is the fitted value; the shadow is 95% confidence
intervals.
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Appendix 1 The difference of rarefied a diversity between community types in Gutianshan National Nature Reserve
http://www.biodiversity-science.net/fileup/PDF/2018171-1.pdf
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Appendix 2 The B diversity (Horn-Morisita dissimilarity index) along an altitudinal gradient within (A) and between (B)
community types in Gutianshan National Nature Reserve

http://www.biodiversity-science.net/fileup/PDF/2018171-2.pdf
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Appendix 1 The difference of rarefied a diversity between community types in Gutianshan National Nature Reserve. EBLF,
Evergreen broad-leaved forest; EDBLF, Evergreen and deciduous broad-leaved mixed forest; PTF, Pinus taiwanensis forest;
PTBLEF, Pinus taiwanensis and broad-leaved trees mixed forest; DBLF, Deciduous broad-leaved forest; PMF, Pinus massoniana
forest; PMBLF, Pinus massoniana and broad-leaved trees mixed forest; CLP, Cunninghamia lanceolata plantation; CLBLF,
Cunninghamia lanceolata and broad-leaved trees mixed forest; COP, Camellia oleifera plantation.
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Appendix 2 The B diversity (Horn-Morisita dissimilarity index) along an altitudinal gradient within (A) and
between (B) community types in Gutianshan National Nature Reserve. The circles are actual observations; the solid
line is the fitted value; the shadow is 95% confidence intervals.
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