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Abstract ; Interspecific and intraspecific variations of plant functional traits help reveal plant adaptation strategies to the
environment and to mechanism of community assembly. In this study, we investigated 4 key functional traits of 105 species
and 4190 individuals to understand changes in woody plant functional traits of the Cyclobalanopsis glauca community in the
karst area, Guilin city. These functional traits were leaf dry matter content ( LDMC) , leaf thickness ( LT), specific leaf

area (SLA), and wood density (WD). Combined with the variance decomposition method, we performed the mixed linear
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models to analyze the degree and proportion of interspecific and intraspecific variation of functional traits. Based on it, we
used the null model method to detect the potential driving mechanism in community construction by considering or not
considering the variability of intraspecific variation of functional traits. These results suggest that: (1) the variation of the
four plant functional traits was dominated by interspecific variation, and the intraspecific variation cannot be ignored. (2)
The nullmodel test shows that the environmental filtering test at the individual level is improved. Community assembly seems
to affect traits on the scale of individuals. (3) For the Cyclobalanopsis glauca community in the karst area of Guilin city,
environmental filtering is indeed an important driving mechanism for community assembly. Together with similarity

restriction and random effects, it shapes the community construction with Cyclobalanopsis as the dominant species.

Key Words: Cyclobalanopsis glauca community; functional traits; scale variation; community assembly
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PRITEIT 3 ABRAERI (1) R R EARBOFN IR P15 SRR S LE TR 077 (2) 254 PR EAREDIE R 4
A5 520 N HE S BLA I 75 1 B3 7 (3) BB 47 L7 DL A o 00 £ L) A
7 SR TR A R B M 1 LT DO B4 B0 P B0 R 3 A5 AR BLA,
BT LA R 5 B IR RS et
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1.1 #F5E XAL

WFFE DAL TRMCA T DA TR 5 W75 R N, stk ) PRI B 1R X AR JE#R (110°14'—110°42" E,
24°43'—25°20" N) 1% DX sl T Fp R R 00 2 XUk, R TR, AR A, BA I 3 B T DR 4
IR 18—19 C 5t 1 H - FRA 8 °C , Fedh 8 AP N 28 C, 24 TERWIIL 309 d, FF:F%
WA 1856.7 mm , [ 24RO 5] F I Z W, P28 & 8ol 1458.4 mm™ , ZXEF AR £
BELH X R R BE A £ A A R BRI AR ( Pittosporum planilobum ) 5 W K JZ 32 B LA — M FK ( Flueggea
suffruticosa) MMESE (Mallotus philippensis) \Z115 LLFRFT (Alchornea trewioides) .14 5. ( Fordia cauliflora) MEAR
(Loropetalum chinense ) %5 A 3 ; R AR LA JEZEE ( Bauhinia championii) h 3,
1.2 HEK A

2017 4 7—9 F e AAR W] B A A B SK AT (BTC) EEAR PR B 1 VD80 BV (FLW) REARTT R 5
TR (ZIC) FIEEARTTZREIE 1L (YPS) 4 ASRAERILAST T 20 1> 20 mx20 m BYRETS , & FE I HEAME AL AN 3R 1
JiR o AR EEREAS 20 mx20 m FIRET R4 B 4 4~ 10 mx 10 m (/INEE DT A4S/ INEE Iy SR 7 LAV 2
2, NE FEAE AR BRI T AR R IE /44 SRR s B A B AR SRR SFE AR AR HEARZ A
BRICSEAA A RIAR R R BE BEAR SRR, Al 0 SRR D7 B9 RIS R A A R ER R R A E A TR
PR IERIE . TR R IHE S T 4190 MRAEYIMA, SR8 36 B, 57 J&, 105 Bl HEhFr AR 2372 Bk, BEAR
1818 1.,

R EMERGR

Table 1 Basic information of different sampling sites

=311 T £ 4z TE4R/m Yirgr HAOREER/ %
Site Community Longitude Latitude Altitude Number of species Gravel exposure
BTC Q1 110°25'19.87" 24°44'42.93" 173 30 56
BTC Q2 110°25'18.84" 24°44'43.44" 188 32 50
BTC Q3 110°25'19.56" 24°44'43.67" 187 30 42
BTC Q4 110°25'19.71" 24°44'43.40" 198 30 42
BTC Q5 110°25'19.87" 24°44'42.78" 198 30 36
BTC Q6 110°2522.30" 24°44'42.46" 198 29 48
BTC Q7 110°25'22.32" 24°44'42.42" 208 27 53
FLW Q8 110°22'43.74" 24°49'52.99" 257 20 50
FLW Q9 110°22'47.51" 24°49'53.10" 241 24 60
FLW Q10 110°22'44.17" 24°49'52.10" 244 21 45
FLW Q11 110°22'44.14" 24°49'53.51" 240 20 56
Z)C Q12 110°15'49.34" 25°18'19.43" 185 19 56
Z]C Q13 110°15'48.35" 25°18'19.44" 179 18 72
7)C Q14 110°1545.25" 25°18'17.42" 193 19 65
YPS Q15 110°15'19.06" 25°19'10.08" 234 16 51
YPS Q16 110°15'19.26" 25°19'9.35" 237 20 54
YPS Q17 110°15'18.82" 25°19'08.67" 237 18 76
YPS Q18 110°15'17.85" 25°19'08.32" 240 15 67
YPS Q19 110°15'18.59" 25°19'07.20" 254 18 60
YPS Q20 110°15'18.27" 25°19'07.67" 268 18 58
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ARWFFE BB T i (LDMC) (W JEEEE (LT) | FeF R (SLA ) FURM 2 (WD) 4 DDyRg MR 2E 17
T REPEAR (4 Fh ] RO Rh N 28 S IFSY . Hirp SLA 1 LDMC J2& M F 353 i A o MR 4R 36 A8 W 35 U8 U5 1
871 LT Yo & it 5 W) BEARHTBE 715 WD J& 5 MLAR AR s 1 | A K 3 38 LA R i 52 R T 77 6 W6 A S 1) O e
ARES O IhREMRIR A FE BRI ik an R . LDMC HIAS 2R 0.0001 g 9 HLF KAF ( BSM-220.4, Zhuojing,, China)
PRt (i 8 SRSt R R 4 BT 80 CCUEAR UL 48 h BH T FRE I C M B T E AR R T
H(g) Gt if i (o) M FO(E ARG i T4 BT & 5 LT A EE 8 0.01 mm A9 HL 25012 < R (SF2000, Guilin,
China ) Pt LR RE B4~ it it R 2 IOk 5t sy | v o R A B, 88 J K =38 P-4 (B R il v 7 1
M JE B2 ; SLA P8 485 X 1 A Y ( Yaxin- 1241, Yaxin, China ) A0 50T AR, o HL 7 R PRI AT I 0 ik A
T RPET A A (em®) 5 R EE( o) BY (A5 ELrh TR, WD AR5 Swenson il Enquist L0/ TR ,FIH
D52 Pl 2% 28 BE AR AP 5 1, WV [ P sl 2% L 3 T (AR B 1) 25 ), R R 1 O B i IR it i 2 fef o, R
SR HE AR LA SR 5 X o5 IR A 80 CHEAR Pk T 2 T f5 , AR I e AR 4 T R 4 T
SRR I E T B (g/em’)
1.4 HEHORE AER AL o

ABIFFE eI L 5 K & (SWC) A HLBT(SOM) (pH {EL(pH) (2 (TN) JHALE(AN) 28 (TP) H#E
(AP) (&P (TK) B (AK) 55 9 A 3B fb e I HEF T I E . 7E 20 mx20 m FYFETT HhC o7 B AL 3R JT R4
0—20 cm [ EFEFH T HHEE K&, T30 Lo W SR FH < AR i 75 SR 7 B 5 1 DU 4 T e
HUO ] B R R E R IE Y AE 2 S BT 0—20 em K2 HFE | kg 247, s UM IRA AR
BN B 0] S50 % T R PE B o R AR T LR TS P B GE KU B AR TR, R X
TIa R P RR R A E5A% K sh A AR AR SR 24 W e (A ER TP R, 3 R TR FL A% (0.15,0.25 1.4 mm)
(1) 0 X6 UL BES A HRESEA T4 ATIN S . A2 ik S IR R A2 T BT k) Y L A R
i B A A 3 YR BCHS BB R AR 58 43 BT (0 55080
1.5 Zit5a

T, ARG HMAREOR T 3 19 71 AN EEY R ST D RE MR 0 R R R RR Y 2 AN RUE AR S
M. RGBT 25 R A, ASBIE ST 430 % i S i (LDMC) R (LT | e i T AR
(SLA) FIAMS 2 B (WD) X 4 PR IEAT X B . R RITR & S AR B RN 5 25 43 i 030k 40 W JEC A 80 ) R
P2 AN RUEE b o mk AR A IR Ao PR ) 5 ARl SRR AL, A L 1) R A Sy o 1 A | S RUBE ( RV ] A
PP MEN IR ERENLIN 2 . 7 225055 2 18] 1) Fe B 26 m B A RO S 800 28 Ak i) He i STk % 4 PR 7 ol
[ FNAR N 2 A RUBE b BTik A AR [R] , AR 5% R O PR B B ( Range ) 5 9 (15 AR 56 PR 5% 0 08 O Bs o ) A1
RE I 5 AP AR B AR S R B0 ( CV_NND) K B (1 R A 6 AR DL B ] A A of ) FE R R AN 2 A RUE B AT
LI 5 5 1128 9999 Yk BEAILASHULE LA 0T o ST B 58 2k 3 AR R AL e S o) 2 OR300 ) ) R {31 B R i 30
AR A PR B s S 2B TR A B, A IS % FH Wilcoxon 445 AN B 4G 6 s L0 A8 VLI T V% 5 B AL AR 75 2 5 A7
e 2 25 A DR T NGE T2 A B IR Y A LR BRI E R B R A D SR R R A G 0 T i = 2 A
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TEZ N, 78 BEATL IR 1L PR B AT — A« BRI A | B SZ 24 5 ) S e 22 v BRE AL 7 3 40 o 1 tR 1) 0 A i
I 54 & B R o A Ja FE AR W] . 38 b SRENL A A LG, PRt B BE b Se ks SEBRTE & 0 MR 1
DA K | R PR DR %) 0 A 7 5 T AR R B o 0 2l A b o MR Al A 45 BTy & DRI £ e AV 52 B i 1) e e
BRI s S 2R A2 P XTI EEYE , I SES fH ( standardized effect size ) T AL T SEPREEVE MR 4370 R
EAELXS FEAILAE 7 PR 20 A1 25 01 B2 g 125 () PR
SES=(1,,.~1,.,) /0 (1)

Horp 1, ARRSEBRREE ROWLINAE, 1, F1 oy 23 AR BEAILAE 3% 00 P S AR 22 10 SES A9 1F £ ) 2] i 1
S BRAE T AR 23 A1 0 FEGT B AL 1A PR 4 A 2 S0 B 25 1) 7 11

DR S TR 71 R RN Z 0B B A [ 5387, DL 38 K & (SWC) |, HHEAPLET (SOM) | +-
€ pH {H(pH) &R (TN) A (AN) 2WE(TP) SEALHE (AP) 28 (TK) EAH (AK) 25 9 4> L5l
PEBTFRAR N [ AE & DI BT & i ISR | L AR ARORE % T R RV AT PR ( CWM) S PR A 4t
R AIC A BERIPE AR ) B P AE K/ NIRRT | G 0 S e R ARV A LS RS A D e IR
P BRI N, DL B e A3 B e it o0 i 5 6 B 3 HE R 4.0.2 3 b 58 B, H iR A MR i 36
“nlme” £, J5 220 F “ ade” A1) “ varcomp ™ PREL, PR BOBEVE AT E I “FD” 413,

2 ERMOH

2.1 FEYIIEETEIR B 5T AR S

3 2 s, 4 DSUREMR R SRR EAAER R 25 Horh SLA 948 R i K (60.81%) , HJZ LT(37.
58% ) Fll LDMC (25.13%) , WD B2 /N (21.03% ) , 15 2550 FIR A e AR R 25 SL R B .4 A D etk
ARTERD B AR DY 2 A RBEAR 0 R/NR B — SR (I 1) SRR RIS Ry . =PRIk (SLA LT #l
LDMC) 78 Ak F 2R I5 T 1] (50.42%—71.90% ) , Flt N I BT BRI (23.65%—42.61% ) 5 1T AR B PEIR (WD)
AR ACAERN ] (47.82% ) FIFP N (44.86% ) B TTERARIE . BVARTE  FEMCE W A LU XIRE IS A ) 2 BE PR IR 1y A
)25 5 (59.48% ) B TR N AR 5 (34.61%) , Bl E] A8 S22 AR P D BE MR AR S5 1 = 2R IR, (H AN N A IR A%

R2 AN EMINEEEIRE S T RE

Table 2 Distribution characteristics of 4 plant functional traits

DR A 2z i ki ERRB%
Functional traits Mean Standard deviation Minimum Maximum Coefficient of variation
T4 5 &t Leaf dry matter content /( g/g) 0.46 0.12 0.13 0.89 25.13
M JE B Leaf thickness/mm 0.12 0.05 0.07 0.34 37.58
HEIF T Specific leaf area/(em?®/g) 214.26 130.29 46.85 1025.08 60.81
KRB E Wood density/ (g/em®) 0.63 0.13 0.16 1.38 21.03

2.2 FRIAKG 5

WE 2 PR R4S A DA R AR ) R A EE S DA 56 v, SLA AT WD 19 4345 315 [l 5 Bl ML 25 455 78
AH LGSR BN S IR AL A AT, 2 B BAEE R X A A ) R o3 A LA B VR 5 {02 LDMC A1 LT (9447 i [l
ST REALE A 25 AN 2 e ) RUBE AR AL BRI AG 56, A WD B S I SR AR I 13 A0 S 2R B S5 Bt ML
TERRIAR LU 5 250800 | S BRI AT 40 A0 33k AR AR FR ) BT T (9 45 S — 3 (R AT MR S R AL AR A [ 22
SN RN

FESE G AR A B R P AR E] RO A PR B0 S8 A 5 H , LDMC, LT 1 SLA 195347 315 Fil 5 B AL 25 A5 750 A1
Lb S 2 e/, IR AR 23 A s WD 4340 i Bl 5 BE ML A AR A Ll 22 SR i 2 6 R ) RUBE | A9 AR B
PRI, LDMC, LT, SLA F1 WD 1) 35305 2 1A B B85 A8 53 2R 4505 Bl AL A U AH LE 25 S8R 2 2 ) S IR AL
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AR AR S AP MR R R R R S R ARt TR Functional traits
IR AR A PR (I IBTAFD I gy rmmseskemmnmn R E L2 HRE
PEIRTERP ] 22 S8 K, 0 HSR PR ) AR SCHPEIR Fig.1 Variance partitioning of different functional traits at
(SLA,LDMC H1 LT) 7ERP[RIAE S0 AT 4t SBAT & L3R & W interspecific and intraspecific scales
FIEE , 196 I 32 22 A7 21545 P 28 PR, BAT feoe 19 28 1k
FRAE . 59— T, AHIF9E e BEPAIR 1 ] SPE R AT BB 0 1) AN AR 358 0 o AR I 5 S 1, 2 BAAIRAR S5 1)
YIFp R LT A B REACE A AT LR 45 B A B R o, ST H A T s R bR R 9 A
PFf 10 B R A R R R AR A BURR TR I T BE AT AR R R IS B R EE T S (AR MR WD R
705 S 1) DT R T R ] B Tk, AR A A RIS, AR T R A R 1) A S R R A7 A Ao i RUREL Rl R 4
RS R IR RERS AR A AR SRR B (A5 ELA AL MR A W R e Jm Sk B vh 3677 3677
YA R AE DO RE A A F B B 1] (% — T, i A AL IR s ' FH A o Lo 7 A o 3 o P A8 S ok 3 i A 25 A7
FRI43Ak , AT S TR RE S A 2 S s A A S MR AR AR s G B 2% 0 XTELARBF ST Y 4 N ThRE IR, Fh
] RUBE A8 S AR (N 4l T 2 S L, (R A 4 WD ol N A28 55 TR (44.86% ) 4 3 JL R[] TR (47.82% ) 11
R BXR T HAREF N FIFIERTCERE, R EE AR Z M TR —, 8BS 5 B3 TR

S
)
G

TR R
kL e
Hont
A

R3 DEEKELERSSTES LA

Table 3 Multiple linear stepwise regression analysis of function traits with soil nutrients

DL RIN mYEpy e g RE A p
Functional traits Regression equation R? F
HF Y &4 Leaf dry matter content  ¥=—1.15+0.002SWC+0.15TK-0.09TP 0.54 6.49 0.003
IHJEJ¥ Leaf thickness Y=-2.04+0.197P-0.003SWC-0.001SOM-0.017TK 0.75 15.39 <0.001
L TR Specific leaf area Y=6.13-0.12pH 0.43 15.59 <0.001
A% Wood density Y=-0.43+0.08TP-0.01TN-0.007TK 0.61 10.94 <0.001

SOM, H3EA P s SWC, T3 KL pH, 3 pH; TN, I3RS TP, I3  TK, T3] Y 2053 m 4 B k|t i A i JE B2
AR BE R A B PR AL (CWM)
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Fig.2 Comparison of null models of functional traits in different communities

s AR VLI B S AT EH LR AE Wilcoxon 7 S BAAGI PR 25, « P <0.05, * * * P <0.01,ns [UEERALFH

A ZS A E T, AN BE AT Sl 7 P K - 1) S RE PR P 35 B A A A 508k i 220 W o P 78 S5 7 4 T Ak
SFSRAE I RE B D RE PR A Ao A 1 [F0) 722 e S BT A 00 ) B 555 P I SRS, LA S0 B el o s AL P AR v AL S A
Y2 FEEAERHILAE
3.2 ol AT ) A S T A A 14 )

M T TU LSRR TS, il N AL S X et BT A LR AR I A 8 — S S, T IMAOK P H R A
AR SN A SE R PRI 1 DB AN A AT B 1 s, =i DR AT A B T iR A AT SR e A A T R A
0l (B Siefert 551115 5 A0 24 PR 334 AR RY % o 19 S 30 45 SRR L, 7 e A (A M DR 800 f A 014 B
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