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Abstract: To promote biodiversity conservation and ecosystem restoration in the Meigu Dafengding
National Nature Reserve of Sichuan Province, based on a 25 hm” sample plot established in the reserve,
the driving effects of topographic factors on the species diversity pattern of woody plants were investigated
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by analyzing the impacts of topographic factors [ slope (), aspect, and position ] on woody plant species
composition, « diversity indices, and B diversity indices. The results show that there are 42 096 woody
plant individuals belonging to 211 species in 59 genera of 32 families in the Meigu Dafengding National
Nature Reserve of Sichuan Province, and the areas with the highest species numbers across different
slopes, aspects, and positions are slope Il (5°<6<15°) (187 species), west slope (211 species), and
lower slope (210 species) , respectively. The Margalef richness index and Shannon-Wiener diversity index
generally show a tendency of “increase—decrease—increase” with increasing slope, and the values are the
highest on moderate slope [ slope Il (15°<0<25°)7]; slope shows a significant (P <0.05) negative
correlation with Margalef richness index, and extremely highly significant (P <0.001) and significant
positive correlations with Pielou evenness index and Hurlbert index, respectively, with a discontinuous
trend of species similarity between slopes. The Margalef richness index and Shannon-Wiener diversity index
on east and west slopes are significantly higher than those on northeast and northwest slopes, and aspect
shows extremely significant ( P<0.01) negative correlations with Margalef richness index, Shannon-Wiener
diversity index, and Simpson dominance index; semi-sunny slope combinations show high species
similarity, while the northeast slope has relatively low species similarity with the other aspects, and the
southwest slope exhibits transitional characteristics. With the decrease of position, the Margalef richness
index and Shannon-Wiener diversity index generally increase, and middle and lower slopes have
significantly higher values than the upper slope; slope position shows a significant positive correlation with
Margalef richness, and an extremely significant negative correlation with Pielou evenness index, with high
species similarity between adjacent slope positions. In conclusion, slope, aspect, and position can drive the
species diversity pattern of woody plants through the coordinated regulation of hydrothermal distribution,
soil nutrients, and habitat heterogeneity. It is recommended to prioritize the protection of diversity core
areas including moderate slopes, east and west slopes, and middle and lower slopes, maintain water-heat-
nutrient balance and construct ecological corridors, while implementing soil and water conservation and
habitat restoration in low-diversity areas such as steep slopes [ slope IV (25°<6<35°)and slope V (6>
35°) ] and northeast and northwest slopes.

Key words: Meigu Dafengding National Nature Reserve; woody plant; species diversity; topographic
factor; a diversity; B diversity
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Table 1  Distribution of 625 sample plots across combinations of
different topographic factors in the Meigu Dafengding National
Nature Reserve of Sichuan Province

igor}i % 1o JB&{E Saﬁ[?liéflot
(0) spect Position number
I (0°<0<5°) 75T Southeast TH Lower slope 1
P4 West TH Lower slope 34
P4 West Hi Middle slope 31
I (5°<6<15°) P4 West TH Lower slope 124
Jt North Fidk Middle slope 1
PGt Northwest T Lower slope 15
75 West Fii Middle slope 13
I (15°<0<25°) VG West 3% Upper slope 2
PHdt Northwest Fiifk Middle slope 2
T4 West T 3% Lower slope 2
74 West Frdf Middle slope 2
b North Frd Middle slope 1
IV (25°<6<35°) P4t Northwest Fiyk Middle slope 12
P4t Northwest I3 Upper slope 5
74 West 3% Upper slope 3
4 South 3 Upper slope 33
4t North H3 Middle slope 8
P Southwest Hi3 Middle slope 1
7R Southeast T Y% Lower slope 25
ZRFd Southeast 3% Upper slope 25
PR Southwest TH Lower slope 25
B4 South T 4% Lower slope 25
V (6>35°) 4t North rh3 Middle slope 48
P West T Lower slope 4
75 West Fiik Middle slope 7
PEdt Northwest Fiik Middle slope 6
PHdt Northwest T Lower slope 2
Vi Southwest Frdf Middle slope 1
74 South 3 Upper slope 3
FiFd Southwest 3 Upper slope 44
Jt North T Lower slope 11
7R East sh31 Middle slope 50
7R East T3 Lower slope 27
PiFd Southwest T3 Lower slope 24
#:dt Northeast T Lower slope 8
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Table 2 Species composition and representative species of woody plants under different topographic factors in the Meigu Dafengding National

Nature Reserve of Sichuan Province

S B P R FURC g ()
Grade Area Family Genus Species Representative species (importance value) !
number number number
W Slope ()
I (0°<6<5°) 26 400 24 44 140 Af(0.35),Pb(0.33) ,Ra(0.31) ,Lv(0.30) ,Rd(0.28)
I (5°<6<15°) 61 200 27 50 187 Af£(0.37) ,Pb(0.36) ,Ra(0.36) ,Tc(0.32) ,Rd(0.31)
I (15°<0=<25°) 3 600 19 32 89 Pa(0.40) ,Lv(0.36) ,Af(0.30),Pi(0.29) ,Rd(0.24)
IV (25°<6<35°) 64 800 21 35 138 Ph(0.38) ,Lv(0.34) ,Bp(0.30) ,As(0.27) ,Ra(0.21)
V(6>35°) 94 000 25 46 184 Lv(0.34) ,Af(0.33) ,Bp(0.32) ,Pb(0.32) ,Ra(0.25)
Y] Aspect
4t North 27 600 22 34 105 Af(0.36) ,Bp(0.34) ,Tc(0.33) ,Lv(0.32) ,As(0.32)
#dt Northeast 3200 19 25 63 Pb(0.50) ,Rd(0.46) ,Ra(0.43) ,Lv(0.37) ,Tc(0.34)
Zx East 30 800 22 36 119 Lv(0.35) ,Af(0.33) ,Bp(0.33) ,Pb(0.30) ,As(0.27)
75 Southeast 20 800 20 32 101 Pb(0.36) ,Lv(0.32) ,Bp(0.31),As(0.30) ,Af(0.26)
¥ South 24 400 20 32 91 Bp(0.58),Pb(0.33),Lv(0.30),A1(0.25),S8k(0.20)
VU Southwest 38 000 19 31 113 Bp(0.35),Pb(0.35) ,Lv(0.32) ,As(0.27) ,Al(0.25)
74 West 88 400 31 56 211 Af(0.35) ,Ra(0.34) ,Pb(0.33) ,Lv(0.31) ,Rd(0.31)
P4t Northwest 16 800 20 25 109 Pb(0.34) ,Lv(0.34) ,Af(0.29) ,Tc(0.28) ,Rd(0.25)
Y7 Position
3% Upper slope 46 000 22 36 138 Lv(0.38),Pb(0.38) ,Bp(0.27) ,Tc(0.26) ,As(0.26)
Hil Middle slope 73 600 24 42 161 Lv(0.55),Pb(0.28) ,Af(0.28) ,As(0.28) ,Bp(0.27)
T Lower slope 130 400 32 57 210 Pb(0.35),Lv(0.31) ,Af(0.30) ,Tc(0.29) ,Ra(0.29)

D Af; ¥ 42 Abies fabri (Mast.) Craib; Pb: % ZA% Picea brachytyla (Franch.) E. Pritz.; Ra; A% #:8% Rhododendron ambiguum Hemsl. ; Ly 4lint
AT Litsea veitchiana Gamble; Rd: K14 HY Rhododendron decorum Franch.; Te: 242 Tsuga chinensis (Franch.) E. Pritz.; Pa: =42 Picea

asperata Mast. ; Pi; WAL Philadelphus incanus Koehne; Bp: [F#E Betula platyphylla Sukaczev; As:

laxiflorum Pax; Sk BEHAEMK Sorbus koehneana C. K. Schneid.

F1AE W, Acer sinense Pax; Al: B LW Acer
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Table 3 « diversity indices of woody plants under different topographic factors in the Meigu Dafengding National Nature Reserve of Sichuan

Province (X+SE)"

2o Margalef FE B Shannon—Wiener 22 FEEFS %K Simpson IR =R Pielou 24540 Hurlbert $8%4
Grade Margalef richness index ~ Shannon-Wiener diversity index Simpson dominance index Pielou evenness index Hurlbert index

Y Slope (60)

[ (0°<0<5°)

I (5°<6<15°)
M(15°<0<25°)
IV (25°<6=<35°)
V (6>35°)

1] Aspect

4t North

7RIt Northeast
7K East

Z4<F Southeast
74 South

Vi Southwest
75 West

P54t Northwest

W37 Position

3 Upper slope
i3 Middle slope
T3 Lower slope

4.633+0.122ab
4.605+0.087ab
5.098+0.461a
3.900+0.665¢
4.407+0.064bc

4.216+0.112ab
3.686+0.391bc
4.530+0.108a
3.957+0.110ab
3.935+0.094ab
3.982+0.087ab
4.560+0.515a
3.095+0.265¢

4.027+0.083b
4.312+0.064a
4.374£0.058a

2.592+0.031a
2.549+0.024ab
2.649+0.124a
2.395+0.022b
2.539+0.020ab

2.491+0.036ab
2.201£0.108¢
2.602+0.030ab
2.404+0.038bc
2.414+0.033bc
2.413£0.031bc
2.694+0.123a
2.153+0.055¢

2.426+0.029b
2.529+0.021a
2.512+0.017a

0.895+0.004a
0.884+0.003a
0.892+0.014a
0.874+0.004a
0.887+0.003a

0.882+0.006a
0.821+0.020¢
0.898+0.004a
0.874+0.006ab
0.877+0.006ab
0.874+0.006ab
0.911+0.011a
0.837+0.013¢

0.875+0.005a
0.878+0.003a
0.883+0.002a

0.871+0.006a
0.848+0.005a
0.856+0.018a
0.876+0.005a
0.875+0.004a

0.869+0.007ab
0.762+0.019¢
0.886+0.005a
0.876+0.008a
0.880+0.009a
0.881+0.006a
0.884+0.022a
0.817+0.019b

0.875+0.006a
0.875+0.004a
0.862+0.003a

0.911+0.003a
0.898+0.003a
0.905+0.013a
0.896+0.004a
0.906+0.003a

0.900+0.006a
0.829+0.021b
0.915+0.004a
0.898+0.006a
0.900+0.006a
0.899+0.006a
0.920+0.012a
0.849+0.012b

0.898+0.005a
0.905+0.003a
0.900+0.002a

D [RFARR/NG F 8 3R 22 5 8 3 (P<0.05) Different lowercases in the same column indicate the significant differences (P<0.05).
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Fig. 1 Heatmaps of Sorensen similarity index of woody plants between different topographic factors in the Meigu Dafengding
National Nature Reserve of Sichuan Province
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Fig. 2 Cody index of woody plants under different topographic factors in the Meigu Dafengding National Nature Reserve of Sichuan Province
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B3 (P<0.001) IEAHSE, 55 Hurlbert 48 %05 2 3 1E A

x, Pl 5 Margalef & &5 %4 . Shannon—Wiener £
FEMEFEECR Simpson 34543 $8 B2 A I 2% ( P<0.01)
TG, iS5 Margalef =& B 8 508 B2 1B A,
5 Pielou 5] FEFREU R W 2Z TAAH DG,



F5

Wadatl, 5 . AN P36 DU SEI R RUTE 8 % 1 SR DR IXORAS AR W o 22 B ) 52 ) 7

F4 DOIEHARAEREBRRIPRUEE TS o SHEEIEBHHEXEI T

Table 4 Correlation analysis of topographic factors and « diversity indices in Meigu Dafengding National Nature Reserve of Sichuan Province!)

W A7 Margalef FEEIEEL  Shannon—Wiener ZFEET5 %L Simpson L3 EFE L Pielou 5] EF5 %L Hurlbert $8%%
Topographic factor Margalef richness index Shannon-Wiener diversity index — Simpson dominance index  Pielou evenness index — Hurlbert index
HeJ¥ Slope -0.082 * -0.031 -0.041 0.160 *#% 0.096 *
e1n] Aspect =0.143 = —0.138 = =0.111 = 0.087 -0.043
Hifii Position 0.099 = 0.066 0.001 -0.131 % -0.057

D sy P<0.05; #3% ; P<0.01; =% ; P<0.001.
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PEFERR 7S SARAE . 3 2H PCA 55 1 53 (PC1)
I TTRRCRIITE 62.0% L4 I, H 5 4~ o ZREPEFR B HE
TRl Y8 R TEAE, S RE B Im] 3AE A AR A 1) a1 248 %oF
EIEIN, X PCL M DTHRESS , BB PC1 2 o £

FEPEFRECERTE . 5 2 T o (PC2) STRRERAE 20.0%
e YR S A B REAE ) 28R R, Margalef
Frg BEHE BN Pielou X557 B 8 B 4 [6] 4 268 X
WA, ] PC2 £ 2 B T Margalef =& &
FEEUAN Pielou YJ5) FEHEERAL
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Table 5 Principal component analysis of topographic factors and « diversity indices in the Meigu Dafengding National Nature Reserve of

Sichuan Province

)

M FEAEMELY  Bigenvector! g DK% BitiR/%

Principal AER w b ; . Eigen\;alue Contribution Cu-mul-ativef

component Topographic factor rate contribution rate
Y Slope

PC1 -0.019 0.370 0.480 0.507 0.362 0.495 3.574 62.57 62.57

pPC2 0.591 -0.505 -0.252 0.053 0.539 0.197 1.274 21.24 83.81
Ye1al Aspect

PC1 -0.054 0.375 0.475 0.501 0.375 0.488 3.832 63.87 63.87

pPC2 0.632 -0.478 -0.246 0.068 0.510 0.215 1.198 19.96 83.83
A7 Position

PC1 0.025 0.373 0.479 0.504 0.366 0.493 3.788 63.14 63.14

pPC2 0.603 0.499 0.251 -0.057 -0.530 -0.201 1.220 20.34 83.48

DR. Marga]efji'%f:{’i’ﬁiﬁ( Margalef richness index; H': Shannon - Wiener 2 FE 48 54 Shannon-Wiener diversity index; D: Simpson e 35 8 81
Simpson dominance index; J: Pielou Y5 FEFEEL Pielou evenness index; PIE; Hurlbert $§%{ Hurlbert index.
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Table 6  Multifactorial analysis of variance of the interaction of
different topographic factors on diversity indices in the Meigu
Dafengding National Nature Reserve of Sichuan Province!)

LHAEH P P value

Interaction
effect R H D J PIE Sorenson  Cody
SXA 0.243 0.093 0.173 0.352 0.200  0.005 #* 0.005 =3
SxP 0.148 0.602 0.344 0.123 0.278 0.015* 0.025 *
AxP 0.592 0.484 0.082 0.065 0.034 * 0.005 #* 0.005 *3*

DS, g Slope; A: Y¥[1] Aspect; P 31 Position. R: Margalef &
FEFREL Margalef richness index; H': Shannon-—Wiener ZAREPEFR B
Shannon-Wiener diversity index; D: Simpson e 35 35 £ Simpson
dominance index; J: Pielou ¥J 5] ¥ 3§ %0 Pielou evenness index
PIE . Hurlbert 8% Hurlbert index; Sorenson; Sorenson FRLTETE %
Sorenson similarity index; Cody: Cody F§ % Cody index. * . P<
0.05; =*=* . P<0.01.
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