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Abstract: A knowledge of plant functional trait variation can help us understand the adaptation strategies of plants to the
changing environment and community assembly rules. In this study of a riparian zone in Lijiang River, Southwest China, we
investigated three key functional traits from 5418 individuals of 51 species to understand the variation in functional traits of
woody plants. These functional traits were (1) specific leaf area [ SLA], (2) leaf area[ LA], and (3) leaf thickness
[LTH]. We performed a generalized linear model and *varcomp’ function to partition the variance in the three key
functional traits across four nested scales which were plot, species, individual, and leaf in riparian plant communities of the

Lijiang River. We found that there were significant differences in the explanation variance of the three key functional traits of
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main woody plants on the four nested ecological scales in this riparian zone. However, the relative contributions of all three
traits across four nested ecological scales were similar and species, individual, leaf and error, and plot explained 0.51—
0.70, 0.21—0.22, 0.09—0.20 and 0—0.07 of the total variance, respectively. For all traits, the interspecific variability
was the greatest for specific leaf area, leaf area, and leaf thickness were 64% , 70%, and 51%, respectively and was
higher than the intraspecific variability for specific leaf area, leaf area, and leaf thickness, which were 34% , 30%, and
44% , respectively. The plot level accounted for a very small percentage of the total variance, despite relatively high species
turnover between plots. These results suggest that the variation of plant functional traits was dominated by interspecific
variation but also showed a substantial amount of intraspecific trait variability. Thus, the intraspecific variation of functional
traits should be taken into account if we want to better understand the assembly rules in plant communities. The lowest or
even the lack of variance at the plot level provides substantial support for the idea that trait-based habitat filtering could play

an important role in plant community assembly.

Key Words: Lijiang River; riparian zone; plant functional traits; interspecific variability; intraspecific variability;

habitat filtering
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YER, FZRGT AT 4 R, (D4 A~ 882 RRE X B VL] 2 7 AR AT ) H) RE 2E AR A2 S5 (0 A X 5T ik K /1o
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] LAZWEA T 7 @SR B R TR VLI i A RS A A e e 2 R 7 ik SR n) R 5 BRAR A5, A
ERT DA 78 PREE 0 16 5 26 0 AE B AR R VR A v A b S S5 P P T LA 8 Sy T 0 3413 P (LA A
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SR 17.8—19.1°C , 5% 1 AR IEL 8—9°C , el 8 H 4R 2 28°C , Wi 7uiili, FLFN#ILAC [H] 2% | 41
i 1814—1941 mm  4FZ8 A A 1377—1857 mm AR RIRFIRIE hy 73—79% , 4x4F KU LU AL A 32, -3
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sinensis ) P ( Cinnamomum burmannii) f& ( Cinnamomum camphora) 55 | F EFEANG AW ( Ficus abelii) 4t
3 ( Vitex negundo var. cannabifolia) AR ( Flueggea virosa) \ % F=A ( Rawvolfia verticillata) (AW /K A11E (Adina
rubella) 55 | F B B ARG M A AR ( Cynodon dactylon) . 7K 2L ( Polygonum hydropiper) . B 5 3% - ¥ ( Alternanthera
philoxeroides) AT ¥ ( Oplismenus compositus) .2 2% ( Ophiopogon japonicus) \£LAEWEHRK B ( Oxalis corymbosa) | B
W8 (Oxalis corniculata) FEREL( Humulus scandens) M ¥ B 5 ( Setaria plicata) %522
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T 2016 4F 9—10 A, 7ESC B A p Bt b, BEHLTZE I VLI B B 4 S FEb—PBH A (YJC: 110°22730.
08"F,25°24'48.87"N) .F§ &k} (NCC:110°21'54.17"E,25°22'57.73"N) . 'F§¥H (SNZ:110°19'49.48"E ,25°20"23.
83"N) AR FF (DHC: 110°1921.76"E,25°19'29.30"N) (&l 1 FIZ& 1) #7119 NK/NH 20 mx20 m BFETT,
AHTE)RE L N B RE DT TR A AR — & BE B [E] B (60 m (65 m B 70 m) o K454 20 mx20 m (IFEIT R 738 4 4> 10 mx
10 m WY/NREDT , JEAT 6 RRE VR A I A, N8 2 A0 35 X IR AR Z A AR IR AT B ARG R IC b 44 AR AR AR |
JE A SENRE SR bR BEAR B MIC SRR A AXARAR R B AR SRR AR IRl 0 S AR T I TR T
P BRI ES RO RRER R BRO B TR SR A R E

TS IRARET 19 DFEDT W ARASAE D) V- X W Fh 8 B2 14.37 + 4.37 S KA AR /IMELSM 0 24 F1 5,
¥ Sorenson USSR (Cy) 4 0.36 + 0.10, 2475 6] (P Fft 2 AR UL PR R L AR R AL . e, BHSOR RE 3
FEFYITD A A | BR A BRER AR, AT CARBIMETRECH 0.42 + 0.13 ;B BT AR A BR A7
PREZ AL, W A AH XS 5 F &, BRI B o A H B ( Broussonetia papyrifera ) . /\ i R ( Alangium
chinense) HUBKAE ( Urena lobata) %5 0>¥8 ( Rubus rosaefolius ) %5 , 2 FEJTT 0 CAPEFEECA 0.36 + 0.04; LRI
FED TR YI R G ARER AN R R B SEARSE BRI CARIUTEFE BN 0.3120.07 ; I+ 1
YIRS, FEEY RN R AR 8RR,

http ; //www.ecologica.cn



AR 39 &
A
—{ 25°40N
41
LI 7
A HEHE
‘—ﬁﬂ - 25220’
WH/m
[ 80—150
B 150—165
[ 165—180
[ 180—200
[ 200—250
[1250—300 1 25000
[1300—350
[ 350—400
= 400—500
500—600
JERL R R X B 600—800
B 8002111
0 20 km
[ —{ 24°40’
Il 1 1 1
109°40’ 110°00’ 110°20' 110°40'E
E1 #ARRHMEBCERER
Fig.1 Location of the sampling sites in riparian plant communities of Lijiang River
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Table 1 Basic conditions of habitat in different sampling plots
KA .
, e . TR REE R Y
Hh e s ZJE ZhE W /m YIRhER Ex?;fsﬁie?if ’
Location No.of sample Longitude Latitude Altitude Number of species P
gravel
of woody plants
FHZAT P, 110°22'30.08" E 25°24'48.87" N 161 18 28.5
A AT P, 110°22'31.89" E 25°24'43.01" N 162 14 29.8
FHZAT P3 110°22'31.65" E 25°24'43.69" N 162 17 29.5
FEZAT P, 110°22'31.85" E 25°24'43.80" N 163 17 35.5
PR Py 110°22'32.94" E 25°24'45.81" N 163 7 28.8
FHZAT Py 110°22'33.14" E 25°24'46.64" N 162 5 25
BT P, 110°21'54.17" E 25°22'57.73" N 159 14 0.4
HE N Py 110°21'55.22" E 25°22'57.23" N 159 18 0.3
B Py 110°21'56.39" E 25°22'56.69" N 159 20 0.1
R Py 110°19'49.48" E 25°20'23.83" N 155 24 0.1
L Py, 110°19'50.13" E 25°20'23.53" N 155 15 0
R P, 110°19'50.23" E 25°20'23.20" N 156 14 0
EE Ps 110°19'50.39" E 25°20'21.96" N 156 14 0
A A} Py 110°19'22.99" E 25°19'31.87" N 153 12 1.2
yNGLT Pys 110°19'22.20" E 25°19'31.75" N 152 12 5.1
JeyAt P 110°19'21.94" E 25°19'30.74" N 154 12 1.8
K Py, 110°19'21.59" E 25°19'30.18" N 153 15 0
Kk P 110°19'21.76" E 25°19'29.30" N 153 15 3.6
Kk Py 110°19'23.28" E 25°19'30.48" N 152 10 21.7
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FH AR (SF2000, Guilin, China ) {5 S EE (mm) |, VS BEER 3 85 093918, Bl BT A RE 5 4 5 5 BT
SOCHEAR Mt 72 h B=IEE 5 , FRat it T 5, RG0S T 5 AT A (em®/g) o
1.4 HEHORE AER AL T

FHERFELL 20 mx20 m FET7 A FEABNT SR MR AR FEREASRE T 4 S T R o 7 ' 3 B
RIZFEY ARG TR HEAS 10 em B9 HEEH0—20 om 2 H8E 18 MR GG T 458
SIIINE SRR RF AR RS T = NI GE X A AR T TS BB IR AR R A e 5% K 8
T YRR 25 2 J5 B AR TP BIFAE | 3 R TR L% (0.15 mm 0.25 mm 1.4 mm) A8 30 | %72k 35 4 1R 3
17145 pH (2R AR 20 HAE 28 U T A TSR B AR 09 e T A S R+
BV A8 BT ) L RIS KSR A 7E 105°C FE T BRI TIAE . AR RS
SFME 3 Y UL BB A A A58 73 B 1 858 .
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FIRETT 4 MR DI ReMRAR S -7 7 2550 M . SR 2250 A a5 BT BCA 45t P (E, TR AR S5
bootstrap A 7 250 BB AT 95% B A5 X 8], AT AT, bootstrap 42— i JG I EL 1 ff 14 42 v A0 TR AE
e, FBARM A AR AT E IR (resampling ) , 35855 U IBORE AR 1Y) 75 22 sl 408, A4 LA 3 9 845 X ]
P45 R TIEAL . AR bootstrap H B R 56 UEAS [F] 20 21 RUEE D RE VAR 19 5 25 40 it 43 1 2 A5 7F 95%
FEAE X N . B 5, ISR B A P A T e f) BEATL S ST il B 16254 AR 4 AW AR A 5 SR )5 X P A A 4L
PEHEAT 7 2200 . LR BT 1000 Wk, 44725 1 07 25 4 B E DO/ INBI R A THEIY T4k R A 7 25 00 i (B
2.5%FN 97.5% 5351 55, , TR 5 H: 95% 1) A DX ]

FETE I D REMEIR 1 22 5 T RE 2 th T IRSE 25 S5 ol b 2 R 25 S5 0T 18 00 o/l 38 V90T o2 iy P b 22 R A
SR, WA 2 S FE K WA i 2 S5 o S REMDIR A S B S i n] fE S R T RREE 22 5, I, AT
0/1 $Ha 4544 , R H Sorenson FHIMEFEEL (C) THEE T ASFEIRE J7 (814 i AR 4 AR ABL L 5], DADTAk HE 9% 8] 400 b 7
Pod Rk, HHAAR T,

b +c
- 2a +b + ¢ (D

A, a 52 2 DREEICA BRI, b A1 20502 b HEvE IR B Y BRAE ¢ BV AR BAE o fEvs R HAN B
TE b V& AP EL
N AR T M2 DT VIR S SRR AIE ) FH SRR R 1) D BE P RABIRE A1 e LU AR DT BT A A
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M, B LR AR 999 Uk, A5 B MR fEL 70 A i FRL A YR, THE BN 59 F 959 i B IX 18], 2 1 A IX
(8] A, 2 TS V3] 52 5 AR A AL ) D RE PR 55 BE ML I T (3 22 57 WO S LA s Sy s 4 RO N T 5% 19
17 DXCTE], R IR v P 0 S ) S PR SR A M SB35 UK T 959 1 LA IX 8], 2 W o 52 BRI AR (U2 i

WA, S T o TR L BRI R 10 T RE PR A S A, DA SR B (SWC) (BRA #RER R (EG) (&
€ pH {H (pH) &R (TN) A (AN) W (TP) SEALHE (AP) (&8 (TK) JEME (AK) 25 9 4> Tl
PEBTRE b o A2 5, DO T AR TR | i JSE R AR R IS S PR (EL (WMD) S AR S | AT 2 e AP 2 i
W50 HT . HRAE ATC {1 BERIE REC(R? ) Be P B/ INHEPR IR ACASEAY | 5 06 4 5 Wiy 00 e A ) D) RE MR
(R SCHERRE IR 7, BT Geit 4 i S EILE R 3.4.3 SR s il

e R
2 HRESH [0 ipnskz W Ak D0 ke B R

i 2 F3 2 R 3 A TIREHRTE 4 AR B2 4 or
SER/NRIH — O, Bl A (0.51—0.70) >4 (0.
21—0.22) >MF15% 24 (0.09—0.20) >k£ 7 (0—0.07) , 3
ANTHREEIR B Ff ) 45 5 (SLA LA A LTH 43518 64% mi
70%H1 51%) f=5 T A N A8 5 (SLA LA #l LTH 43 %1 K
34% 30% 42%) , HAE 7 ROBERIfR R 7 2220 0 BAR /I,

Wl 3 JEos AR 43 A [ 2R BB AR N A
IR T RE IR A, 1T ELEL AT AR AL P bR AR 32 43 A, R
SMRTNREMEAR A3 A 7ERE I K E EAR — 3, ARG
B 45 SRR W S BRI Hh L AA AR ) 1 T R MR 22 BR8N
TR BEHLEE 25 A DI RE IR 3 A a1 (&1 4) ’s
M FRERR 15 51 16 SHEAMNG 17 ASFE DT b 3l
g S FIFEH LRI 25 5 3 (P<0.05) , Ui W A= 55 1k ik
YEFH S35 5 ma T AR

50

fi# 8% J5 2 Explained variance/%

ST I 3 B A VIR e A A O i s s
YR rEIR S HIEA VL AR & & RIS KR TR Functional traits
ﬁﬁ%Eﬁ%%%%%?%ﬂ*ﬁa‘é(%@ 3), ,E\:qj, Hent B2 3MIEEHREINESREINTZESEE

E%ﬁ—% iiﬁ%ﬁmﬁ N é/ﬁ N Eﬁiﬁ/ﬂ\i LA &%E ﬁ%%ﬁ Fig.2 Variance partitioning for the three functional traits across
ARG ; T FR S - U ik B A O iR EE four ecological scales
5SSk A e uE S i B EE AR

R2 IMPBEEREINESRELNATENBER

Table 2 Variance partitioning for the three traits across four ecological scales

HE AR B R BRI 7 22 053 [ 95% B A7 X [A] ] variance of trait [ 95% C.I.]
Ecological scale Log SLA log LA log LTH
I F5% 2% Leaf & error 13[ 12—15] 9[5—10] 20[ 17—22]
A& Individual 21[19—22] 21[18—23] 22[18—24]
Yl Species 64[ 62—66] 70[ 65—71] 51[50—57]
FEJ7 Plot 2 [0—4] 0 [0—0] 7[3—8]
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Fig.3 Frequency distributions of three functioal traits of individual leaves for each plot
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Fig.4 The comparison of trait values range of observational and random simulation communities in riparian plant communities of
Lijiang River
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Table 3 Multiple linear stepwise regression analysis of function traits with soil nutrients

P RIN BIEp¥ e BB F »
Functional traits Regression equation R? (HHBEE)

o TG FR Specific leaf area  Y'=227.98-1.20 SOM~-39.84 TN+1.42 AN-0.91 EG 0.81 19.74 <0.001
M-I Leaf area Y=-4.66+0.24 AK 0.41 11.96 0.003
I FJELJE Leaf thickness Y=0.13+0.001 SWC-0.08 TP 0.71 22.8 <0.001

SOM : HHEH HLIT Soil organic matter; TN 13425 Soil total nitrogen; AN 133 %0 & Soil available nitrogen; EG . B f1 #1 #% % Exposure of
gravel ; AK ; LA Soil available potassium; SWC ; 1385 7K & Soil water content; TP ; 4§ Soil total phosphorus; Y 43 7|2 7% L rF AR T AR - J2 B
HIRE T AT 2 HERAE (CWM)
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