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Comparative Analysis of Leaf Traits of Evergreen Broad-leaved Forest
Tree Species from Different Elevations in Lower-subtropical Region

HUANG Changyin!, ZHANG Feng', ZHU Shidan'*

(State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources, College of Forestry, Guangxi University, Nanning 530004, China)

Abstract: The subtropical zonal vegetation is monsoon evergreen broad-leaved forest (altitude 300-600 m,
monsoon forest), and the mountain evergreen broad-leaved forest (mountain forest) is distributed in the middle
mountains (1 000—-1 500 m). The ecological value of mountain forest has been paid more and more attention, but
the environmental adaptability of its tree species is still not well understood. Based on fixed plots of typical
mountain forest (Daming Mountain, Guangxi) and monsoon forest (Dinghu Mountain, Guangdong) in south
subtropical region, leaf morphological and anatomical characteristics, mechanical strength and hydraulic
properties of 57 representative tree species were measured, and leaf traits and correlation of various traits of
evergreen broad-leaved forest species at different elevations were compared. The results showed that compared
with monsoon forest species, the leaves of mountain forest species were thicker, the specific leaf area was smaller,
and the mechanical strength was higher, which was conducive to improving the adaptability to winter freezing in
the mountains at higher altitude. Under extreme hot-dry weather in 2022 summer, leaf water potential and

hydraulic safety margin were significantly lower in the low-elevation forest than those in the high-elevation forest.
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However, leaf hydraulic safety margins were positive for most studied tree species and showed large inter-specific
variations, indicating a low hydraulic risk in subtropical evergreen broadleaved forests. Leaf traits networks
differed between the two forests. There was no tradeoff relationship between leaf hydraulic security and efficiency
in mountain forest, while the correlation between leaf economic traits (such as specific leaf area) and other
indexes was weak in monsoon forest. Based on leaf traits, the differences and diversity of adaptive strategies of
evergreen broad-leaved forest species at different elevations in south subtropical region were revealed.

Key words: Lower subtropical; Elevation gradient; Evergreen broad-leaved forest; Functional trait; Leaf

hydraulics; Trait network

MV AAGHT 2R 30 1 T X 3R AR A T e
[X, Hby s P A A2 XL 2 ] T AR (DA TR AR 2R X
), EFHAGIEEFIR 300~600 mt' 2, ZE KR A
T 25 7T PR e S RS i 2 ] e AR U B — A AR AR
KA, FETR AP 2 R UL FE B (Fagaceae) 1t
(Theaceae). #%EF}(Lauraceae)s H £ i A oy 32
TR AIMRAT T ok, TR EE, e F
A [ 1L (R 1000~1 500 m) W) 4347 Ay i 7Y
(1) Ly b i R AR (DA T TR L k), HAEYIX R
HESANFEIE SN E ST RARARL . H Tz
AR TR AT R %, AR S5 R AR
RS ZE R A B 2 7B KA RTS8
ZEAMZ BB, AR TS, AR
AARBF A2 2z A1, M, AR CRAF AR
SEUF, AESMEMNE, (R HA IR R .

AN [ HRCREL A 1) 3 07 5 S o L) AR S S A
1) B Py U] R A L A e T R R
2, T A2 R AN [F AR AE ) 3 A 1) S R B [
U6 R R IR AR, FORAS AR 451
(i JELRE L B P TR ) 2 B Vg HA R T 77 A 3 A
AR SRR I ZE XA ], 3 Ay
L HIARTE & ZR 22 48 P 5 T IR FE W RS, T AE 53]
1) 28 [y << 7 ) o it - 8 BN ) DK - 20 iR 1 i
AR A ik AR U200 38 hp e 5 T R o 1 A A
VKR 18 52 %) &5 A6 R A BR A 1 1 B L AR 222, A
SRR RN, MG T SR,
i 2% ] P ROBRS A {3 B - 5 B SR}
R 5] R RNE R, RS ZE M KA
SRR K i vige, MEAZES FEWAR
BRK (K I RMOFET= 22T, BEAIK )50 5K iz
MARSNICFE (KPR eEie %R ), H
PR R A R R, AR DR AR K 738 AT AR 2
RO FEFENE28D1, Ik I 410 TR AT
H AR B AK RO S A ke ZE AR E, S5

TR REEZEM K, R HEDEETREBER
6 P EE AR AREO . BT 7T B 2R UM i B A
e K 2 A B, UL R AR TR T R U RS
IREY . v f AR 1L bR T RE T PR 58 A8 A B D 0
&, AR H R AR Rl K ) 220 TR AR IR

AR BT 5T FE T i MU AT b X 2R = IRUAACRI L
PRI 5 M UAE I, FEIRE 57 o Al 1 8 25 g 151
SR HUBGRIE . FF R AR S R 77- A AR 2 AN
EgsPE 255, LURAS [RIHE 30 % B PR A ik
WIZES, BRI bR . RRERR
HERAEXTFUKE, Bl w20 2V 8
BUBGR R Pk 2ERE rm HoK % & FHE
oy =TI B i T N BRS8N LR
LB PR A 22 ek, DL 7R B LT L AN
[ A R o ) 2 253 NSRS, D AEL ) 22 R DR g AT
s B S E R R HEIRE -

1 MRATT I

1.1 BFFCFEHAR AL

AT FEAE AN B KB SRR X (1 [ e e
FEHLEAT, A4 1 hm? (100 mx100 m). 7~
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9%, N &8 3.9gke P&E032gkg? 3, #k
SRR 10~15 m, 6 Z B FCHRATS (Schima
argentea)~ KA (Lithocarpus naiadarum)~ %
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Table 1 Comparative analysis of leaf characters

I Fy 7K 1322 4235 54E (leaf hydraulic safety margin,
HSMiea)=¥in—P50teare LA F1 £ T N K
A2 K 7 TR A EE B0,
1.4 B

FIF Microsoft Excel #4317 HE 4]0 B 21 K
AR RS o ff FH Origin 2018 A X AN [E) AR F4 1]
MR AT T BE5r i FIRRSIAEAS ¢ g B
AN [E) 4 St A e AR T e MR ) 22 S I
K36 KF-A P=0.05. 4R X 2% (leaf trait network)
A& R CHRIR) NI (PR 5 PR 2 1] R AH 95K 2R )
M ) 22 4E 25, BEE U0 B IR AN AL 2
FRIEIR A BARAE R R, IRl S S BB EA
MZES, AT E i IR 138 MR M B
JefdiH SPSS 21 THEHPEARIAI Pearson AHICHE, 2
FEAKF N P<0.05 o A PR 2 18] 2 2 AH K, F Pearson
FHIR R BB ()RR FAH MR85 o3
AR, AR K REEANE, REHMHKREE
BN Gephi-0.9.7 ARzl R 25 .

2 SR

2.1 R ELEL

M 1AL, B BREIEEE ., i KTk
FIK I A0 508, 28 RAR AN L AR o g oA 12
AR YR S 2 R

[E27N Ll b bk BRI P

Trait Mountain forest Monsoon forest
52 JRE Upper cuticle thickness (UCT, um) 8.03+0.50 5.05+0.32 0.000
I3 i JE £ Upper epidermis thickness (UET, m) 22.17+1.72 18.07+1.45 0.078
MA: 20 23 JELFE Palisade tissue thickness (PT, m) 110.63+6.33 58.71+3.79 0.000
SRS Spongy tissue thickness (ST, m) 154.36+8.62 89.32+8.34 0.000
N[5 E Lower epidermis thickness (LET, m) 14.96+0.82 10.65+0.56 0.000
T2 B Lower cuticle thickness (LCT, m) 7.01£0.94 4.33+0.32 0.010
i JE ¥ Leaf thickness (LT, m) 319.13+14.95 186.06+10.85 0.000
ik % £ Vein density (VD, mm/mm?) 6.99+0.48 9.41+0.64 0.005
i 55K 57K % Maximum leaf hydraulic conductance [Kieaf max, mmol/(m?s-MPa)] 18.90+1.37 16.63+1.33 0.246
YU ZERE /T Leaf cavitation resistance (P50, MPa) -1.85+0.13 -1.67+0.10 0.292
K 71442301 5 Hydraulic safety margin (HSMear, MPa) 0.77+0.14 0.25+0.13 0.011
/K Minimum water potential (P, MPa) -1.08+0.06 -1.42+0.07 0.001
LI THIFR Specific leaf area (SLA, cm?/g) 82.41+5.19 137.85+5.87 0.000
% il 77 Leaf force to punch (F,, kN/m) 0.99+0.07 0.43+0.04 0.000
#i%¢ )7 Leaf force to tear (F,, kN/m) 1.24+0.07 0.32+0.02 0.000
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(Mischocarpus pentapetalus) 1 5%, *N-0.94 MPa.
75 AR Foh ) B A ZK B (Phin, “F3-1.42 MPa) 2 %
T Ll Ho bR A (P29 -1.08 MPa, P<0.05, % 1), i
HI# 1) HSMiear (73 0.25 MPa) i Z KT Ja & (%)
0.77 MPa) (P<0.05).
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Fig. 1 Principal component analysis of leaf traits of monsoon forest (@) and mountain forest (O) species. Trait abbreviations see Table 1. The same below
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Fig. 2 Leaf hydraulic safety margin (HSM;c.s) of monsoon forest (grey bars) and mountain forest (white bars). DHS: Monsoon forest; DMS: Mountain forest;

Species abbreviations see Appendix 1; *: P<0.05.
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Fig. 3 Leaf trait correlation networks. Red and green lines represent positive and negative correlations, respectively. The thicker the line, the stronger the
correlation. Network node parameter and Pearson correlation see Supplement 3 and 4, respectively. A: All species (n=57); B: Mountain forest (n=28); C:

Monsoon forest (n=29).
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