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Relationships Between Diametral Growth Rate and Functional Traits of
Tree Species in Tropical and Subtropical Forest

ZHANG Jun, HUANG Jiali, WAN Chunyan, ZHANG Feng, YU Junrui, WANG Hongxiang,
ZHU Shidan”

(Guangxi Key Laboratory of Forest Ecology and Conservation, Guangxi Colleges and Universities Key Laboratory for Cultivation and Utilization of

Subtropical Forest Plantation, College of Forestry, Guangxi University, Nanning 530004, China)

Abstract: Exploring the correlation between tree functional traits and growth is helpful to predict the growth
dynamics of tree species under climate change. A total of 56 dominant tree species were measured in 3 typical
tropical and subtropical forest plots, including branch embolism resistance (Pso), water conductivity (ks), wood
density (WD), specific leaf area (SLA), and vessel anatomical traits. Diametral growth rate (DGR) of large
diameter class (DBH=15 c¢m), small diameter class (5-15 ¢cm) and undifferentiated diameter class (=5 c¢cm) were
calculated based on community survey data, and the correlation between traits and DGR was analyzed. The results
showed that DGR of different diameter classes was positively correlated with £, but not with SLA, Pso and vessel
anatomical traits. WD and DGR with small diameter tree species were negatively correlated, but not with large
diameter tree species. Therefore, it was suggested that xylem water conductivity could better predict the growth
rate of tropical and subtropical forest trees than economic traits.
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1.1 BT XA

AWFRAE 3 DFRMBEHTFIE: (1) [ R APEr
S AR AR S R G E AL AL (21°09217~21°11"
30" N, 112°30'39"~112°33'41" E, DHS), i##k 220~
300 mo Ja& R R IRIE R UR, TR,
B 22.3 °C, HEXJFEME 1900 mm, FHH 80%F%
WAEFTE 4 H—9 AB, TIPSR E, pH N
4.0~4,9061,  BETE TN R I BT F JRUHT Sk AR,
WG Z 20 20~25 m, AL B FHELEE AT (Schima
superba) « HE 2K (Castanopsis chinensia) fl |5 52 &
(Cryptocarya chinensis)=5E137381; (2) PR
YL [ 2K 2 E AR DR AP DX [ i e 0 R 1 (23°3011 "~
23°30/'15" N, 108°26'28"~108°26'31" E, DMS), ##k
1 150~1 200 m, Ji& R s ¥ L 2 A, 43
151 °C, FEHIFFWE 2 630 mm. HIHE AT, pH
S 3.9, BV STy W ARG L M SR AR, e
JaTE 10~15 m, RHMMEIFRAST (Schima argen-
tea)- THH#(Castanopsis eyrei) KA (Lithocarpus
naiadarum)=5B7; (3) = FE F P XU AN G RE )
el VA 25 R PR A A 4t (21°54/357~21°5539" N, 101°
16'52"~101°15'55" E, XSBN), gk 570 m, JEL#s
ZERESRE, FE 217 °C, FIFFENEZ 1560 mm,
BEKEHTE S H—10 A1, LRGN T, pH
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N 4S5, BEERBONPGT TR, W= & 20~
30 m, PRFAWFIEIEE IR (Pometia pinnata)~ R

% (Monoon simiarum)F 4 AW (Saprosma ternata)
fs[41-42]

ARHRE M A 2t (R0 9 o B Hdl SRR 56

R 1 DB ER AR X

Table 1 Function traits and its ecological significance

FACRNE TR AR AW T R XSRS E T 26
FH49 J&, Hrb 54 B SR (K 1), TERZPH,
BRI TR ARRNLLEL 3~5 B f e I MR AT Dh e
RITE (& 1), KNSR A T Bt s 5
Hi 4z o

AR Trait XA Code A7 Unit L% X Ecological significance
¥ % HiA%: ZEfE 77 Branch resistance embolism Pso MPa RGBT ZAR S0% IR HBE, SBA T K 742 41
WA S 2 Sapwood specific conductivity ks kg/(m's-MPa)  HA ZEBOAM TR B OR F/K 3R, MK 4338 5 i) R 1
KM% E  Wood density WD g/em? AR U RIS R
LLIFTHIAY  Specific leaf area SLA cm?/g S A R ARG A R Ok
FEWELLH] Vessel lumen fraction Vs % SE R RIS AU MBI 2 L, 5K SR
FHEBELLA] Vessel wall fraction Vwf % FE B RIS BALAMBRTE R Z L, SHUMCCRBTTEA 5%
G E Vessel density vd num./mm? AL RLET N S R
K153 H 4% Hydraulic vessel diameter Dy 4m AT )R E BRI BME, 5K EHRE R
3 BE N[ /2L Vessel wall reinforcement coefficient t/b - SEREEE S SR ANO)MEE, ShiteER e x
Mtz K% DBH growth rate DGR cm/a A7 B Y A2 (DBH) A K &

1.2 BIAREKIRH

WEIRERDEE 5 a 04T 1 IRBEVR 22 EE, R
& RN & i 42 (DBH)>1 cm [ AT A MA ) DBH. A%
BT 5034 36 4 90 111 2% IR 8 B T AAORE: h R 1 X R 40
PR AR 2010—2015 4, BLAKEA
Hiu R AR 2018—2023 47 1 W I B R HEAT 04T
T ARG AR AR AR 34 TR KB DBH<S em [~
b, MURHE Ak DU AR>S em TR
174387. ¥ DBH X438 3 MEH: AKX Kb
B (=5 em)s PMEH(S~15 cm) M K&EH (=
15 cm). 424 K8 % (diametral growth rate, DGR;
cm/a)=(DBH,-DBH,)/t, =\, DBH, #1 DBH, 737l Ny
551 R 2 ) DBH 18, ¢ N IAIEIRS, ASHE 7
NS a.
1.3 REHK 1L

R WA RN - RAE 30~40 H s 2 fid B BH
KR, BRI AL Y] F o N BE o SRR I
G's, GEAT[EISEIG R . RN KAE, 7EKFEY
L 10 em K, B EEAMRTTEK 2 he BILE
I 3~5 MR A 2% AR e K R Ko
AR HEINZ) 0.2 MPa [ JE 7, 7 —u B T/KF, #%
M1 em K EZXBIEEEY) OG/KEES'E H,
PN IR AN L 0.5 cm BUNE K SAEKE . ik
5 B 6~10 mm K 2%, KEER T RN FEK
o SRAEK FRE RS 2 R SR B 4w AR

DI Abi 502 %7K J5 ) Parafilm 35 11 BEEHF D 101
Bk NG RARE . FRBASEE T (A S At i
B2t E, 75 0.15 MPa 1% /7 F A 20 mmol/L )
KCl#EBR 2D 30 min LASE 4 B S 2R,
SR K R i R AR B B AR R U IR K o 1R
SR E FOEJIBE R 5 kPa), o 44T HL
IR E T BT FlowDDE (v.4.81)F1 Flow
Plot (v.3.35)i3 B B A By [R) 38 i i A 26 KK i i F
(kg/s)o THHFL S K FIK K [k, kg/(m-s-MPa)]=F/
(dp/dx), H, dp/dx $8— & KB RIBR K Z IR 7
14 £ (MPa/m)..

KHFEE A 0.001 mm Y- R 2 2L B S5
MR AR (4, m?) o M LE T 2 [k, kg/(m's-MPa)]
FRZE B AL M BT AR ) FIKE, k=kn/Aso

K H AR RE I e A S e 55 Ve h 28150, b
FKAEEUR(25 C)FHEIRKIK, LRE— RF 7K
BREE. MERT, KEEMHZEE 2L RAENE
7K AL (PMS, Corvallis, Oregon, USA)JE 2 A
KA, #HKEZEANT 0.2 MPa i, A E,
IR E U oK APAT o D58 B 4% 1 SE B KR
(ki), B % 2 30 min J5 il 52 fc K S K%
(kmax)s F/KEIRE 23 (PLC, %)=100% (kmax—ki)/
Kmax o

FI R B H 1) fitple 223604 A o 5 /K 5 R AR
i) PLC #0415 20 e 551 b 21460, M 15 H A 4%
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FIF Excel X 12 AMPEAREE AT AL 2R, 115 %
PERIME 7% R 2% REABNETE
53 BT (ANOVA) LA [F] FR AR Y T AP I A8 K3l
B ZE R B EEEAT NSRS, R
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Table 2 Correlation analysis among hydraulic traits, economic traits and growth rate

DAR ks SLA WD Vs Dy vd Vwf
DBH=5 cm 5 em<DBH<15 cm DBH=15 cm
Pso 0.20 0.19 0.15
ks 0.36™ 0.36™ 0.32° 0.15
SLA —0.08 —0.15 0.07 0.03 0.13
WD —0.35" —0.38" -0.25 -0.52"  -0.22 0.05
Vs -0.14 —0.18 -0.18 —-0.30" 0.06 -0.31" 0.11
Dy -0.03 —0.08 -0.04 —0.33" 0.04 0.04 0.07 0.10
vd -0.22 -0.29" -0.20 -0.25 -0.08 -0.38" 021 0.85"" -0.20
Vwf -0.26 -0.27 -0.21 -0.36"  0.07 -0.06 0.30" 0.76"" —0.27 0.78™"
t/b -0.04 0.03 -0.03 -0.15 0.16 0.57"  0.21 -0.52"  -0.21 —0.48™ 0.07

PERARTS W2 1. *: P<0.05; **: P<0.01; ***: P<0.001.

Trait code see Table 1. *: P<0.05; **: P<0.01; ***: P<0.001.

2 SRR B

2.1 R R BRRITARB A RKE R

BT Hh AT I AT BRI AR A A 3 A ]
ZrREWE 1 A). AXTELDBH=S cm)iif,
¥ DGR N 0.21 cm/a, HAEHifk(Mallotus paniculatus)
AR AR, N 0.82 cm/a, F5FEAE(Machilus breviflora)
AR, N 0.02 cm/a. MEF(5~15 cm)BFH DGR

N 0.03~0.87 c/a, “F¥4°4 0.19 cm/a. £ DBH=15 cm
F§Ff DGR 4 0.02~0.76 cr/a, “F45 0.25 cm/a. ELEAS
[FARMEE%, (£ DBH=5 cm M1 5~15 cm F422% (X 7]
P, AR L 2 XU S AR AR DGR 2 v T LU
AR AR MR AR, {H DBH=15 em 221
XTa], 3 NERAREEERIFPE) DGR Jo i 2 2 7
2.2 HREEKERPMERME

ME 2: A~C TTIL, T X514, DGR



ER TRZEE: A R AR AR B4R ) A K R 5 D Re MR RO AR SRt 125

09 A 0.35 DBH=5 cm
0.8t 0.30
0.25
0.7 =
g 0.20 b be
~ T
06 g ols :
_ a
2 osHIMe 0.10
S
£ o4 I 0.05
a M 0
03 AL KL DY A2
' DHS DMS XSBN
(n=22) (n=17) (n=17)
0.2 MK Forest
0.1 H
Q»ek.@»e.q; VESLLETRATIRLELEIIRRETLLILESTVTLLIREIL TSRS SRIILIFFD
SEIEREESASS OASTs TOONS LS RS Toy=g + O0%, $5§cg“é5ﬂggq@ ST

0.9
a Scm<=DBH<15cm

08 030
025
07 =
=]
§ 020 b be
06 > r
£ 015
a
_ 05 0.10
K
g _
< 04 0.05
z _
Q 0 ”
S 03 Sl KEIL PR
DHS DMS XSBN
(n=7) (n=17) (n=16)
02 FEHK Forest
0.1
S LR DA P . X R

0.8 0.45

DBH=15cm

0.7 035
o _ 7 030 a
_ § 025 a
2 020 I
0.5 & 1
) 0.15
£
f 04 o 0.10
g 0.05
uin 0

o
w

Shis KL VY XA
DHS DMS XSBN

(n=12) (n=14) (n=13)
H FEFK Forest
vy NS

N S T TP S T RS s

0.1

(=1
LS}
(|

Bl 1l Wl MR 2 42 KO 2 (DGR) . RIS WLIE R 1. JEFA 3 R bR TR AR P A A K2, M B AR R ZE e B
(P<0.05).
Fig. 1 Diametral growth rate (DGR) of trees in tropical and subtropical forests. Species abbreviations are shown in Appendix 1. Illustration showed the mean

DGR of trees in three forests, and different letters upon column indicate significant differences at 0.05 level.
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Fig. 2 Relationship between diameter growth rate (DGR) and sapwood specific conductivity (&), wood density (WD), and specific leaf area (SLA). A, D, G:

DBH=5 c¢m; B, E, H: DBH 5~15 ¢cm; C, F, I: DBH=15 c¢m; **: P<0.01; *: P<0.05; ns: P>0.05.
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