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Fig.1 A butterfly Tirumala melanea (Nymphalidae)
feeding on a nectar plant Praxelis clematidea (left) and a
butterfly Lamproptera meges (Papilionidae) exhibiting
water imbibition at the stream margin (right)
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Tab. 1 Elevation, temperature, humidity, individuals and richness of nectar plants, and individuals, richness and sample
coverage of butterfly species for each transect
p PRI SRR e sommmrane mmpc e O
Transect Elevational Elevation _Bl?tt,e rily Butterfly richness Nectarplant richness Temperature Humidity Sample
range individuals coverage
S1 378 1289 55 22 22.780 28.2 0.997
S2 300 ~ 400 386 503 48 30 22.188 26.1 0.994
S3 395 1068 54 31 / / 0.993
S4 417 395 41 18 22.280 26.1 0.990
S5 400 ~ 500 446 416 35 26 / / 0.981
S6 480 325 33 23 22.178 28.7 0.985
S7 517 595 45 27 22.126 29.0 0.997
S8 500 ~ 600 548 596 52 24 21.755 31.8 0.990
S9 580 561 42 23 21.336 30.0 0.995
S10 616 472 45 43 21.199 27.2 0.994
S11 600 ~ 700 645 790 47 41 20.623 28.1 0.998
S12 680 651 59 44 21.513 30.2 0.989
S13 715 768 51 37 20.879 29.9 0.996
S14 700 ~ 800 748 669 45 35 21.052 322 0.996
S15 783 749 48 27 20.789 32.5 0.997
S16 815 579 43 35 19.767 32.0 0.998
S17 800 ~ 900 848 635 43 33 20.368 34.0 0.995
S18 882 656 50 34 20.333 28.0 0.994
S19 917 511 43 40 / / 0.996
S20 900 ~ 1 000 949 563 43 28 19.455 31.3 0.993
S21 982 607 43 42 18.116 353 0.995
S22 1011 739 39 32 19.895 373 0.997
S23  1000~1100 1026 775 46 32 19.828 37.6 0.994
S24 1041 570 34 34 18.919 31.4 0.997

T /7 RN AR T B AR -

Note: “/” indicates data not available due to equipment failure.
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Tab.2 Model selection results for factors influencing
butterfly richness

i Model AICc AAICc HUE Weight
IR+ ERERY £ w
Temperature + RichN 137.6  0.00 0.445
ZE 17 Empty model 139.8 223 0.146
IR Temperature/C 140.1  2.49 0.128
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Tab.3 Univariate and multivariate regression models for
butterfly richness

A AR 2
Univariate model Multivariate model
ETEESS: b RREC
Coefficient Coefficient
HIRAEY)
TR 0.185 0.339-0.002 0.446 0.031
RichN
vyH B
R/ 1.707 0.139 0.065 3.097 0.016
Temperature
(RN
Overall 0.031 0.243
model
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Tab. 4 Model selection for factors influencing butterfly

individuals
FiAIMode AICc  AAICc MU Weight
23R Null, intercept only  283.9  0.00 0.612
2% Humidity 2859 1.97 0.228
IRJ¥ Temperature 286.6  2.69 0.160
x5 BISNMABERMEFHOE AL ERPSTER

Tab. 5 Simple linear regression between butterfly
individuals and influencing factors

[m19 2% Coefficient P R

4K Elevation 0.034 0.869 —0.051
1RJ¥ Temperature 8.291 0.821 —0.050
1% Humidity 1108.0 0.409 —0.015
HIFARY) 5 RichN 0.785 0.897 —0.052

(Bsor) A 0.887, H: vy B Ji] i 20 53 (Bspw) i A
B ZHREVE) 98.1%.
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Fig.3 Nonlinear relationship between temperature and

butterfly individuals

TE: BISZHR 3R 95% 85 X IA], 724 butterfly individuals =
642.24 + s(temperature) + &, butterflyindividuals>hy 8] ¥ A~ & % ,
s(temperature)fCZRIREE (9 T IH I, efCRSR2E

Note: The shaded area represents the 95% confidence interval. The
equation is butterfly individuals = 642.24 + s (temperature)+ &, where
butterfly individuals denotes total butterfly individuals for each transect. s
(temperature)denotes the smooth term for temperature, and & denotes the
residual.
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Fig. 4 Significant results of Mantel tests between butterfly community dissimilarity index S, (A, C, E), species turnover
Psim (B, D, F), and distance of influencing factors (elevation, temperature, humidity)and nectar plant g, (G)
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Diversity patterns of butterfly assemblages along
an elevational gradient and influencing factors in
the Bawangling region of Hainan Tropical

Rainforest National Park

Chen Yi", Sun Haoyan', Hou Ruonan', Wu Qingging', Wu Lingbing"*
(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China;
2. Hainan Institute of National Park, Haikou, Hainan 570203, China)

Abstract: To explore the distribution patterns of butterfly diversity and influencing factors along an elevational gradient in Hainan
Tropical Rainforest National Park, 24 line transects were establised along a 300-1 100 m gradient in the Bawangling region to
make a systematical survey of the number of individuals, species richness, species composition, species turnover and species
nestedness of butterflies and nectar plants within each transect from November 2024 to June 2025. The elevation and variations in
temperature and humidity were simultaneously monitored for each transect. A total of 15482 butterfly individuals belonging to
202 species and 5 families were recorded during 10 surveys. The results showed that temperature and nectar plant richness were
the key influencing factors determining the butterfly richness in the Bawangling region, while the number of butterfly individuals
only exhibited a significant non-linear increasing with temperature. Butterfly S-diversity was primarily driven by species turnover,
which was determined by distance of elevation, temperature, humidity and nectar plant. This suggested that each elevation makes
its unique contribution to butterfly diversity of the Bawangling region. These findings deepen the understanding of the
mechanisms structuring butterfly diversity in the Bawangling region and provide a scientific basis for conservation of butterfly
diversity in Hainan Tropical Rainforest National Park.

Keywords: diversity; Hainan Tropical Rainforest National Park; butterfly; elevational gradient; species turnover; nectar plant
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