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Abstract: Bark is all tissues except vascular cambium, and its functional traits are important research objects to reflect
plant ecological adaptation strategies. In order to reveal the characteristics and correlations of functional traits of twig bark of

trees and shrubs in subtropical mountains, this paper analyzed the basic characteristics and correlations of the main
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functional traits of twig bark of 19 common woody plants in Wuyi Mountain using independent samples t—test and standard
principal axis regression methods. The results found that (1) bark thickness, bark density and bark water content were not
significantly different between trees and shrubs, with mean values of (0.78+0.06) mm, (0.58+0.03) g/cm’, and
(155.07£14.16) %, respectively. The ecological stoichiometric characteristics of bark carbon (C), nitrogen (N) and
phosphorus (P) also did not differ significantly between trees and shrubs, with mean values of (492.43+4.25) mg/g,
(8.90+£0.74) mg/g and (0.61+0.06) mg/g for C, N and P, respectively, and mean values of (60.76+4.17), (905.53+
67.36), and (15.19+£67.36) for C:N, C:P and N :P, respectively. (2) There were correlations hetween bark traits.
Among them, the relationships between bark thickness and density, density and water content show allometric growth, while
the relationships between bark thickness and water content, nitrogen content and phosphorus content show isokinetic growth.
The relationships between tree bark carbon content and phosphorus content, shrub bark density and nitrogen content show
allometric growth, and there is no significant difference between tree and shrub traits. The results of this study indicate that
there is a convergence between the main functional traits of tree and shrub twig bark in the same subtropical mountain

environment, reflecting similar adaptation strategies of woody plants in the same altitude environment.

Key Words: bark thickness; bark density; bark water content; ecological stoichiometry; allometry
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PRV BT B bR SR I5 TR AR T TR AR B A MR Hp Ll i 7 R X PN e
BtV A2 AR 30 35 43 1) o 1L b B 21398 (400—600 m) | 1L M 35 18 (600—1300 m) | 111 HiuFi 5 4734 ( 1300—1900 m) |
L A 4 (1900 m DAL ), ELAT SR S0 305 v ) 39 e
1.2 #hk

AWFFRAETTPGRFL I F AR X IR 2 1400 m (1 SRR AR P 3SE T 3 ANHHE R RR AR /DT 20 m K
JNH 20 m x 20 m BUREISREHD B REHL Y SLRI43 K 4 S 10 m x 10 m BORETT , 35T 2017 48 7 A AT HPIRE
KA, TEREH X ARAA A TR A PR BUIT A R KT 5 em MIFR AR REA ARFFEN S, A58 T A
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B2 S5  (C) VE(N) (B (P) & i N A8 R R EE S, [R) — P R A 2 TR 6 A — A E A T Ry W el 0
B RS iR TR AT A |, 7 >R PR R - e SR T B AR U2 5 BB SR I Bh Ar Ar A g . A~ b
PRAREA R T 52 DU — IR, A5 45 SR BT 241E
1.4 Bk o

SR HHAST FEA T K50 10 T I 0 B 5 PR AE TR A RIHE A A (1) 25 51 o XA MR- (EVE LA 10 AR XS
B 2 7B IE A0 FIARAR 22, AR5 2R Pearson A58 28 5002 70 M 45 bR 22 18] A AR S | 1) 5 5k
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IR B C NP A Sk 2E T i REAE At A R e Sk e R e C T (R e K Y R A Sk A Y
( Rhododendron simiarum) , i 5e/NAYS& A1 A% ( Lithocarpus glaber ) s B 2 N 7w Y B KA S 4R 80 46 ( Halesia
macgregorii) , T/INWIE RS T 842 ( Tsuga chinensis ) s B 52 P& Y E B KA S2 AR B0 AE | B/ IO S 0 Sk AL 7S
CNF-HHEI KSR T RAZ 0, e/ NSRRI AE ; C 2P P33 fe R B R Sk Y, e /N SR AR B AL s N <P
PIEHB K IIEARZLE T, B/ N RLLE A2 ( Tavus chinensis) (F2 1) , FEA KK /B f A= 25 A2 B RRAE
HER T C:N Al C:P ZEARKRTIARZAIN, KRR 2 AR K THA A rA St mE R R 7E T AR
HEARZ ] ) 25 AR 2 (P >0.05) (K 1)
2.2 IR GHEERFLER R Z IR

Tz JE B S ) e 5 FE AR TR AR 5 E R (R34 S AR I 2 1 A G (P <0.01) (3R 2.3 3) , JF B3 LRl &5
-0.65(95%CI=-0.83—-0.50) FIHL[FEHIE-0.33 (% 4 K 2) . W& JEREE SR S KELETTA (P <0.01) 5%
R (P <0.05) o S0 2 MR35 IEAHOG (58 2 .58 3)  JF HAA LRI A3 1.09(95%C1=0.82—1.45) AL [A]
HE 2.30(3R 4 1K1 2) , W B2 25 BE S B2 S /KR AE P AR A AR ) 28 S Al 3 AR OG (P <0.01, 38 2 3R 3) , hLfF
TEL R RR-1.63(95%Cl=-2.25—-1.22) FIL[F#E 1.76(F 4 F 2) .

T2 FAWEMERZEA Person HHXX R

Table 2 Person correlation between tree bark traits

ERN

Traite Log BT Log TBD LogTBWC LogC ik LogN} . LogPa  Log(C:Ny,.) Log(C:P ) Log(N:P )
Log BT 1
Log TBD -0.913** 1
Log TBWC 0.857 " -0.845"" 1
Log C, 0.153 -0.064 -0.258 1
Log Ny« -0.542 0.349 -0.354 -0.571 1
Log P, .. -0.056 -0.102 0.147 -0.585" 0.682 " 1
Log(C+: Nyu) 0.522 -0.332 0.300 0.645 " -0.996 " -0.701" 1
Log(C: Py ) 0.069 0.088 -0.165 0.651" -0.698 * -0.996 ** 0.723 ** 1
Log(N: Pp) -0.574 0.549 -0.615" 0.079 0.307 -0.486 -0.277 0.463 1
“CTIIRBAHDE ¢ x FIR P <0.01 (BB EEAIG) 5+ FIR P <0.05( BEHK)
x3 EARBEMERZEH Person HXX R
Table 3 Person correlation between shrub bark traits

PER . . .
Traits Log BT Log TBD LogTBWC LogC . LogN, .« LogP, .«  Log(C:N,,.) Log(C:P, ) Log(N:P, .)
Log BT 1
Log TBD -0.878 " 1
Log TBWC 0.863 " -0.876"" 1
Log C} . -0.649 0.903 ** -0.712 1
Log Ny .k -0.083 -0.158 -0.190 -0.216 1
Log Py, 0.369 -0.574 0.256 -0.476 0.757* 1
Log C: Ny -0.050 0.327 0.037 0.400 -0.981"" -0.805" 1
Log C: Py -0.418 0.638 -0.317 0.555 -0.739 -0.996 ** 0.803 " 1
Log N: Py -0.597 0.709 -0.515 0.523 -0.329 -0.866" 0.412 0.874" 1

U FORTARR ¢ o« FR P <0.01 (BB FEARR) ; = Fm P <0.05( EHR)

TEASAATT R, AWK C a5 P SE il FENAHE(P <0.05,%2), FHAd KI5 -8.94
(95%CI=-15.41—-5.19) (£ 4) , M 5 C:N .C:P HHEFEMHRE(P <0.05,32) HAEHEKRTLL FXRY
AR (FR3IE3), WENSES P SREEPFA KA P A L FE R 1.12(95%C1=0.78—1.61) Fl13:[H]
HIE-1.30, W E B ENESFHARKLR(P<0.05,%£4 . K2),
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Fig.1 Comparison of bark traits between trees and shrubs
ANTF) Tt F R ST (B A 3 2

HE —So b2 R Z AR £ R IR (R 2 3R 3) . BRI &, A ARFERRE N &S5
PRz C N B2 B A (P <0.01) BT AR 2 N &5 C:P REFE AL (P <0.05), TARFFEEAR
MR R P i SR C N 5 B AHSE (P <0.05) , S C P Sl B F A SC (P <0.01) , {EALE AR
P a5 NP BB ENAK(P<0.05),
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LA, BEAHE A B2 5 BE S0 Bz C 3 B A B 35 TE S A KOG R (P <0.01) |, M A (A8 HCH 0.19
(95%CI=0.12—0.31) (£ 3,% 4) ,BAEFRAP - HERELREALE (P=0.84) (£ 3; K 3), AW SKE
HREE NP L UAHOE (P <0.05,7% 2)  AEHEAR f ZH AP (R 3) .

x4 AHERBHMEEEERZEH SMA 5317

Table 4 SMA analysis between main characters of two growth forms of bark

FEHR (=) CRISIV RS e p R HEREER ECiE 45

Index (y-x) Growth forms slope Intercept ~ Common slope Common intercept

TBD-BT TeAR -0.61(-0.80,-0.46) 0.83 <0.001 -0.32  -0.65(-0.83,-0.50) -0.33
YN -0.77(-1.31,-0.46) 0.77 <0.01 -0.36 P=0.36 P=0.60

TBWC-BT oA 1.10(0.77,1.58) 0.73 <0.001 2.30 1.09(0.82,1.45) 2.30
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