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Aims: Vascular epiphytes have a significant contribution to maintaining biodiversity, carbon storage, ecological
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hydrology and nutrient flux in a forest ecosystem. Assessing the diversity pattern of epiphytes thus can provide a basis
for community assembly mechanism, conservation and resource utilization of epiphytes in the context of global change.
In this context, we aimed to analyze the species and phylogenetic diversity including the phylogenetic structure of
vascular epiphytes, and their correlations with host characteristics in the subtropical evergreen broad-leaved forest in the
Ailao Mountains, Southwest China.

Methods: Using a built-in canopy crane, we observed 311 individuals of dominant host trees in the 1.44 ha permanent
plot and recorded the occurrence of vascular epiphytes including host tree identity, diameter at breast height (DBH) and
tree height. Afterward, species richness (S), phylogenetic diversity (PD) and phylogenetic structure (net nearest taxa
index (NTI) and net relatedness index (NRI)) of vascular epiphytes and their correlation with DBH, height and species
of host trees were evaluated.

Results: A total of 62 species of vascular epiphytes belonging to 26 families and 44 genera were found. Remarkably,
significant positive correlations were found between the epiphyte species richness and PD with the host DBH and
height (P < 0.001). No significant correlations were detected between standard phylogenetic diversity (SES.PD) and
species richness. The species richness and PD of epiphytes in Sewartia pteropetiolata were significantly lower than in
other host species (P < 0.001). However, SES.PD significantly increased with the increase in host DBH (P < 0.05) and
decreased with the increase in host height (P < 0.05). The phylogenetic structures of epiphytes on the Castanopsis wattii
and Michelia floribunda were divergent, while epiphytes on the Lithocarpus xylocarpus and Sewartia pteropetiolata
were clustered. Epiphytes on the other host trees did not show any phylogenetic structural pattern.

Conclusion: Host tree characteristics, including host size and host species differences, are the key factors that maintain
the diversity pattern of vascular epiphytes. These results can provide a solid foundation for future analysis of the pattern
and maintenance mechanism of epiphyte diversity from multiple dimensions and perspectives.

Key words: epiphytes; biodiversity; phylogeny; host size; canopy crane; subtropical forest
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Fig. 1 The correlation between epiphytic species richness and host characteristics. (a) The correlation between epiphytic species
richness and DBH of host tree predicted by the negative binomial generalized linear model (shaded area represents 95% confidence
intervals for the fitted line); (b) The correlation between epiphytic species richness and height of host tree predicted by the negative
binomial generalized linear model (shaded area represents 95% confidence intervals for the fitted line); (c) Multiple comparisons of
the epiphyte species richness on six host tree species, different lower-case letters indicate significant difference (P < 0.001). CW,
Castanopsis wattii; LH, Lithocarpus hancei; LX, Lithocarpus xylocarpus, MF, Michelia floribunda; SN, Schima noronhae; SP,
Sewartia pteropetiolata.
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5L LIS MF multivariate analysis of variance
FPEART SN 16 EAAE df % R F P
@ izt SP Host characteristics Sum of squares
% 1+ ffi#% DBH 1 8.088 0.1036 39.681 0.001
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Fig. 2 Non-metric multidimensional scaling (NMDS) 0.05) (@3f)
ordination of vascular epiphyte communities on host tree ’

species in_ canopy crane plot of Ailao_ Mounta}ins. CW, ARG RA KB G5 EWE. W&
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Fig. 3 The correlation between epiphytic phylogenetic diversity and host characteristics. (a) and (d) Correlations of epiphytic
phylogenetic diversity index (PD) and standard phylogenetic diversity index (SES.PD) with host tree DBH, respectively; (b) and (e)
Correlations of epiphytic PD and SES.PD with host tree height; (c) and (f) Comparisons of the epiphyte PD and SES.PD on six host
species. The shaded area on (a), (b), (d) and (e) represent 95% confidence intervals for the fitted line as predicted by the linear model;
different lower-case letters on (c) and (f) indicate significant difference (P < 0.001). CW, Castanopsis wattii; LH, Lithocarpus
hancei; LX, Lithocarpus xylocarpus, MF, Michelia floribunda; SN, Schima noronhae; SP, Sewartia pteropetiol ata.
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#% P < 0,001, EERTEARIVEPST S
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Fig. 4 Spearman correlation between epiphytic phylogenetic structure and host characteristics. (a) Spearman correlation analysis
between net relatedness index (NRI) of epiphyte and DBH of the host tree; (b) Spearman correlation analysis between nearest taxon
index (NTI) of epiphyte and DBH of the host tree; (c) Spearman correlation analysis between NRI of epiphyte and height of the host
tree; (d) Spearman correlation analysis between NTI of epiphyte and height of the host tree; (e) Phylogenetic structure of epiphytes
on six host tree species. CW, Castanopsis wattii; LH, Lithocarpus hancei; LX, Lithocarpus xylocarpus; MF, Michelia floribunda;

SN, Schima noronhae; SP, Sewartia pteropetiolata.
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AHIF T R BT 2 B A RO v 2 5 AR )
FheEE R R EAE, 85 A A A P
AR, X5 HATE LA B R P E SRR X AR X B
KARTE b R HBE 5T 45 SR — SR i I AU SORE,
2004), Zhao®:(2015)%} 2 ma PH XL AR g #viy 1L Hh AR AR
B A= S A A 2 REPE ORI TR BN, 18 2R/ R
SE B A AR 22 R 1 R A A 4 1 B B T A
fiEo Z Fr LA X — 4% )5y, —J7 T & R D fE £k
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A A AT B A T AR AROR, LR R R 2 1 n
(ZH#EHEE, 2017; Rasmussen & Rasmussen, 2018).
F—TT M, AR R R TR R SL AR ERR R T
A, PR AR IR ORI AR B 1 AR 2,
Rets S HE B E B A A 22 R (Wagner et al, 2015;
Richards et al, 2020),

1 LR I A 0 AN R AL R
WA —E MR, EEAIAATNE E. RATRIM
Irivacie B A% o3 A v B A (8.2-45.6 em), HLPYY
Hi4%(27.0 cm) B /NFE 1, BESk6). HoAthfia EHFH
WA T AT, (B A M s R 2
FFEF . XA B FBE T A8 E RS B A A

20244 |32 | SHA 124072 | ST

http:// www.cnki.net



TR AR B AR A A M S S 1A SRR A DGR DU o (3 2t i £

ke = R G P S GihO R (R 5l K NN N
Y. SeAk, WA, WAEEMEARTEE
Yokh b3 2 S AT RE 52 B GO BT an B s 5
THAARIRRREE . SCHR. W 5 s 22 et
2SR BRI 78 1 B 43 LS IR IR (Callaway et al, 2002;
Woods et al, 2015; Zarate-Garcia et al, 2020). 1EW
Wagner%5(2015) % ¥ e 18 E4RF R PERI218 5 Rk 3R
SCHERZM T IITAS, PR AR 2 R A0 i 2 A i e 2 7T
J& AN [F PR AR RFAE 51 kS, 32 1T S el P A A4 1 22
PEVERS S5 o 2575 25(2007) FIER AR Z5(2011) 43 Bl 22
22 1L B A= AR B AR TR SR B 5Tt R B A A A
Xf B AR R A 2 R B AT B, IR Y I
A= R SEA ) T PR AR TR RORDRE )18 32 b, KRS Y
W B 5 TR RIS B v My e TR, ST ROA Y
A RE B I IR R, (RIS, CREURE R B A
MM AR R B A RE, DLIRIG LT B /K 73 FiFR
4o Mehltreter®5(2005)%F A [F] 15 == P Fh A4 B2 R 1E
SRR I, Koy & R . REOKRE R R B
A T B AR LA B B R R AR R, R AR,
S H A REERIW B BA S BB K 0 BE T, A
M 9 B A AR B L 5T B s 577 IXURI A PR JEE 3 37 Pl
(GRAPESEAE, 2020) 0 T T H0FH 0T B A= A8 3 AT B 500
FIRERUE T18 W R BRAG IR T B R A5
(Adhikari et al, 2012; Richards et al, 2020; Richards,
2021), AR IR AT 50 A8 00 A2 A5 0 7 R A s
HREEHIIAER . N T ELF R A 2
FEPERS R, 5 B0 B 2 1 EAFAE A 0 B A
PR M o 55 HE AT O E AR A0 B0 I 52 (Rasmussen &
Rasmussen, 2018),
32 MEEMRZLAFESHMRIHIER
RGKE 2 reE 18 B0 5 1 32 M AR MR v
BRTMIE K (B 3a, b), W E5YREEEREEIE
FHR(F2), K BRI AR, RR K E 2
S, FRATHENE KA R R A T 5 2 AR T MR
YR A ARG E, A 5 WG AN AR
KAEMARGKE P LA eI X e i
Al ER b A b A= 2 5 e A B A 4 R ) E TEAR 2
WEFUR I, WA E AT B B TEJT 8. BH
HeF RIS 5 T A KRR E A
7E 4P (Richards et al, 2020). fE4I# 2 JE I, ¥
155 3L B R B A PR o 3L R AR B M AR A 2 R

(Richards et al, 2020). FfZE A 5 B 138 0 AR 7
MRE, IWHNNTIEAREG R3S, R 7 E 2R
(B AE A4 52 B (Woods et al, 2015). B 56t EIREE 4%
A 5 JECRT 8 B2 1) 2 B 5 (Murakami et al, 2022)
HE— 250K T B AR AR e 2 TR I S e, AE AN ]
SRERAMYIMG LA . BeAh, 5YFh 2R
ANTEE F 2 T8 B A3 A AR, Frdn 2 b B A Al
IR RGR B 2R RR F KT AR S AN E =4
Fh(B3c). AguirreZ5(2010)%} 88 P4 B 5 1 77 & M
Sabal mexicanafk bk H A [l 45 A REAE R 1 3 1 B AR
YN R K E Z PRI, A FZRAL
T 2 4 0 22 e JU IR A BRI 2 T 22 S 2 AR A A
W& Z R 22 S de nT BB ARRE . AR, A
Y SRS = LAY R AR E 2
FE 22 S 0 R RIS AR ik — 20 B R AT

PRAEI RGK B 2 PR B0 RR T Mt A2
VIR R 2 G B RS, AT BE R e BB AR
Y RSk B 2Rk (Qian et al, 2019). AHFFT
o, PD S E FE 2R 3 EAH G JF 5 SES.PD
2 E IEA %, {HSES.PDE ) Fh 5 FEH 6 B 1)
FHICME(FR2), XTI 82 52 % X S b AR A Ak 7 52
fRsZIe . AHSCHE AR, SEE AR B T PD S
SES.PD IEAH ¢ H#8BE 4 Fh = & FE 1 38 KX 38 i,
X2 K 26 E R S TR R A T 2 1k
i R (4> K (Hu HH et al, 2022). fE— IR R E
I 2R 350 RSP0 A= A6 3B O RIE 70 b R R, 5 g gk
e 7 52 e K B T A (P ol ) 0 A S A R
(5> 2K 1), 643 SES.PD 54 Fh=F & & 5 A
KR A(Lin et al, 2023). 4, SES.PD5TE L fE 2
B3 EAR G (EI3d), T B HEAL Dy s 22 S BRI B AR
LD SR ) T 7E 42 B K 178 2 L TR e B o
SES.PD5 15 F- 4 v B2 30 35 SUAH O (K 3e), FRATTHEM
AIBE A T e B 1 4R 5 4 HLR]BT % BRI,
REM 51 B8 Z (M B AR E Y, AN B AR R 2 TR A2 L BE
e, TR 5 2 R AU NI AE AR AT BE R
AT MG R e /), 2 R EE, I
X IEAR T 5 22 R UK I B AR AR = AR Se A HE R, A
M5Bm0 e £ LA R AR E
ZREMEZ BIRR S . BRI Z, BT e T AR
YISES.PD UK B AL (¥ SLUE BT 72, FHAS T 3 AT 5 #E
T B SES.PD 5 1 £ K/ Z AN SG R R o 16
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Y)Fh o SES.PD G & 35 s ma (E131), 156 B 1 = Fhxt
B A= AR AL T SR SN K, 1X 5 PiedE (2023) % #
Poarh X E S ARMMHEERHNRGEKE %
TR 4354 (RO 72 45 SR — 3
33 MEEMRGABLEN

KR TR, 16 EME LA YRS 1)
NRISNTISE A fE-1.96 51.96 2 8], H#E 2
) 5 4235 IEAH G . SR, — A ANRIBINTHE K T
1.968/NT—1.961, AR RS K G 45 H FRAE UK
B R 2 B B, KT 8/ T O NRI
FINTIE 2 K2 KRR RGK B R ESUR B 5
(Kembel, 2009; Stegen et al, 2012), XK A5
W M B AE R BEIE N RGR B St IR
ST Ak . BEAh, NRIL NTIS 15 L 44
A g B AR S MEAS B 25, U0 BA T 3 B 42 AN R v o
SRS AR R BV BRI R G R B 45 . NRI
FINTISPD. SES.PD £ & 3 A ¢, X th it b
RARE LRI, REKE S HRED
KRB, MG AR SRS R R H L 2T .
Al RE R DR 2, BE A BE TR R AT, XS & opp
158 G HEBRVE DRI, £ 5] R AR P K 4, 852
ZHVEBBRNEE KRG R BEWE BT R
R (Purschke et al, 2013),

XA AN E, REgEM 2SR L
) B A A A A 95 NRIFTNT L ] 5 e 4 3 79 i 3
Y LA TR RGR B S5 B RBURE,
TS HoR S X RBUT MY FR R, Segrid 27T e
SEIA Z MR EEAESTRE. EPIE
52, BEE RGUK B S50 IR B R BN AR A
DR Dy 5 4 HEBR VR T, 1 A2 TR Ay oz % ol 1) AN 7
(Li et al, 2015) #HS, ARFATRIATIIZE b0 A AE
VTR 2 (SR GR R 0, IR H A A FE T B
DARRES R 3, RIS FRRAE S e 1 5 % Bl )
PRES RN R )R AR e P, AT 52 00 B A= A4 1)
Fe(Hirata et al, 2009), 78 ¥ A fur FAE e 4] 1 (1) B A=
YRGB BEA RN AAE, N—EfRE Lk
WU B T IX PR AE R L ) B AR AR A B TR AR TE
AW 5 R R, 52 A B R S T e R 145
HAER, B0 451030 A 18 B A e e I FR B
(Mastrogianni et al, 2019). 2A1f, FAEMEYIEAIETE
TR B ARG R E S ER BTSN Ak

WK 53 2 o0 45 2 AR RS DL R MR AE S [FI B o6 55
A AN F%(Tucker et al, 2017). BRASHEMITE R
SR E T EAMSLRRME R, SHAER PRI,
Bt AR RS AR AE A TR R IR . AR ALK, B
AR BRAE Y AR TS AT, MO
155 FA)3& W 1 B 58 (Chen et al, 2019). £/ R B
Bt A= L) 2 B R BRISAE N, T AR S AN ) S5 A 1)
Bt A= A8 4 B V& 0 Fh 2H R R OA 2 BF (Woods et al,
2015). Bk, FEARKA T MY RSF K E 2 e
BF, AT 43 ol VR o A B A B SR A A 5 B A e R )
MRARKE ZFEE, FE— DT IE LR A4
MARGKE Z VIR o

gE b, IR R SR R E B BN
FE MR EEYRRE, 18 EREESETE E RN
FTE EV P 22 5 A 2 F B A 4 R 2 RE PR
JRIREE . ARBFARSGESE T 1.44 hatEH i pJ6Fi il
TR TR, FEARE () PRI T BEXT oot 45 5= —
SERSI . (B4 R I AE M B R A, it —2
PORWEVGHEL, e AR, A RER
AN BEAL, SR BT (ARG W =
TSR 5 R R 7 (A R AE B ATTE I3 B . 3 0 5%)
(R B 5 />, T I S DR 3R LA B AT AE RS [ R
B P AE 4555 FE A £ #EPE (Adhikari et al, 2012; Shen
et al, 2022; Ai et al, 2023). K, XF1iE AN H I EH &
FEE B B A AL ) 22 A5 1k RNRE T8 R R ML A1) ) R 3 T 1
NAEATT B AR AR RV beta 22 REME S5 W R L AE W T 1
HEJj M2 —(Shen et al, 2022). BbAh, fEBIHTMH
TN BOL T B ERARIT T AR TE E M E AR 451
FRAE, [EIBDE A0 R G0R B RFEAE £ MR
Feditgs Gk, AN Z YR 2 M T R AT Y
FRHIT B AE R A 22 RE R HOA SR S SR RERLA

B RMRFELAREBSRZREHMRESNS KR
8K A, Bt Sujan Balamit$ 4= xF P 32 L wg
e,
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