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Abstract: In current research of plant functional traits, classifying plants into different growth forms to statistically analyze
features of plant functional traits is a common approach. Different classifications of growth form, however, may lead to
statistical bias of plant trait values, and such bias has not been evaluated. In this paper we investigate how different
classifications of growth form influence the calculation of plant functional traits. We classified the growth form of 35
dominant woody plants in eastern subtropical evergreen broadleaved forest region in Beishan Mountain of Jinhua, Zhejiang
Province into three schemes according to the Flora of China and actual situation in filed investigation; the classification 1,

traditional tree and shrub described in the floras; classification 2, trees, small trees and shrubs based on height and
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diameter in breast height; and classification 3, trees and shrubs of tree layer and shrub layer according to height only. The
statistical bias of plant leaf and twig traits under three classifications of growth form was analyzed and compared. The results
showed that; (1) compared with the traditional classification 1, classification 2 had a significant influence on twig and leaf
traits of trees than classification 3, while the influence on twig and leaf traits of shrubs was lower than classification 3.
However, there was no significant difference of tree and shrub traits in different growth classification schemes. Compared
with small trees in classification 2, leaf and twig traits of trees and shrubs in classification 1 and even within the
classification 2 were significantly different to those of small trees in classification 2; (2) After subdividing different growth
forms into different life forms, the impact of different growth form classification schemes on trait statistics increased.
However, leaf and twig traits of both evergreen and deciduous small trees were still significantly different from those of trees
and shrubs in different life forms. In general, different classification schemes of plant growth forms can result in the
statistical bias of plant functional traits. Separating the small tree from the tree and shrub functional groups could better

reflect the differences of plant functional traits in forest ecosystems.

Key Words: twig and leaf traits; life form; growth form classification; evergreen broadleaved forest
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Table 1 35 dominant and common broadleaved woody species in Beishan Mountain, Jinhua, Zhejiang Province
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Species Dlameter'at Height/m Tradmo.nal Life form Sample individuals
breast height/cm growth form

Trkk Castanopsis sclerophylla 1.1—8.6 1.7—5.3 BTN H ok 20

X Cyclobalanopsis glauca 1.1—5.8 1.9—4.3 EIN WLk 10

KA Schima superba 2.1—34.2 2.9—11.5 EIN WLk 120

LI Symplocos sumuntia 1.0—4.7 1.7—6.0 BTN e 50

F I Castanea seguinii 3.8—4.8 2.1—4.2 ek & 5

HEZE Castanea henryi 16.5—35.2 4.5—8.4 e E 3

JENAHIER Quercus serrata var. brevipetiolata 2.8—47.6 4.0—15.0 TR P 80

#HY Dalbergia hupeana 2.6—7.5 1.2—7.5 TeA ot 18

B4 Mallotus Japonicus var. floccosus 1.5—12.0 2.5—6.3 AR Pt 16

WA Liquidambar formosana 1.3—62.5 2.3—18.0 TR Tt 34
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%ﬂl lﬂfﬂi:ieler at %E{ Hfi[:‘iﬁif ét(ﬁﬂ ;éﬁﬁ%éﬁl/ﬁ%
Species breast height/cm Height/m growth form Life form Sample individuals
FEILAHE Styrax confusus 1.5—7.6 2.6—7.2 EiN pauy 24
LW Platycarya strobilacea 3.3—27.2 2.6—10.0 EiN pauy 14
2548 Eurya muricata 1.2—6.7 0.7—4.6 THEAR HERk 161
REFLLTGHE Eurya rubiginosa var. attenuata 1.1—2.6 0.7—4.0 THEAR HER 40
WM Camellia oleifera 1.2—5.7 0.6—4.6 AR WLk 36
EMHEIESS Camellia fraterna 1.1—3.3 0.5—3.8 HEA WLk 20
LR AE Rhododendron ovatum 1.1—5.9 0.5—6.2 AR WLk 59
L1BEA Rhaphiolepis indica 1.1—2.0 0.8—1.8 AR Wk 9
WL Symplocos anomala 1.2—2.2 1.2—4.3 AR WLk 30

H KA Nandina domestica 1.0—7.0 1.6—3.0 A GE 10
524 Lindera aggregata 1.0—2.6 1.7—4.0 AR WLk 35
HE A Loropetalum chinense 1.2—34.39 1.3—7.0 AR Pt 107
WL Litsea cubeba 1.3—5.1 3.2—5.1 R iy 10

148 Lindera reflexa 1.0—2.2 2.0—3.3 A - 19
ILIML Lindera glauca 1.0—5.8 1.5—6.4 AR ot 93
LB Lindera erythrocarpa 1.8—2.6 2.0—6.2 HEA Al 31
FL88 Rhododendron simsii 1.0—6.1 1.4—4.6 A Pt 60
W LIZT Rhododendron mariesii 1.1—3.0 1.8—4.7 A Pt 34
ERBIAE Lyonia ovalifolia var. hebecarpa 2.2—4.6 2.6—7.1 AR ot 18
ESEZEER Hydrangea strigosa 1.0—2.5 1.7—2.9 N wnt 20
HRARGE L3 Spiraea chinensis 0.7—1.5 1.1I—1.5 HEAR &t 5
H KM T BE Phyllanthus glaucus 1.1—1.9 3.0—4.0 HEAR & 10
B AHE Euscaphis japonica 1.2—4.9 1.7—4.5 THEAR EM 10
Ik Callicarpa bodinieri 1.0—4.3 2.0—6.4 AR pEaus 34
K Clerodendrum cyrtophyllum 1.3—4.4 2.3—5.3 AR A 20

F2 INMEMIRIERERREESEN
Table 2 Nine functional traits of leaf and twig and their ecological meanings

AN HHEAX AEBEX
Traits Calculation formula Ecological meanings

—_— SRV I T, G A I 6 U
Loaf arca/om? FIXSRR 3R HLRE 7 , 52 A ) 1 5 S0 SRR 114

MR LT

Leaf thickness/mm

i B SLA

Specific leaf area/(cm?/g)
M4V B LTD

Leaf tissue density/(g/cm®)
45 i LDMC

Leaf dry matter content/(g/g)
/NECEAR TD

Twig diameter/mm

NV BRI TBT

Twig bark thickness/mm
/B BV BE TTD

Twig tissue density/ (g/cm®)
ANECTY B TDMC

Twig dry matter content/ ( g/g)
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A gEAT {8 Excel 2016 F1 Origin 2017 52 AEE
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Table 3 Species list of three classification schemes of growth form

YIS el 53252 333

Species summary Classification 1 Classification 2 Classification 3

A TFA Common trees TRl RS HESE JOANAEAR B BRAR AU TR (LA

BV ER! VN M AE RIS THARAL VAT LB p RAT 2 MR AR WS ALRY WLl BB ERAE 1

Common shrubs TEGER H KM T ER 53k KF

L= b Ht
ISR/ EACK Rl K T SRS SO PR BB BN AT A2 TS (LTI BRI %
species of small trees % k7

and trees/shrubs

HAFr A . WAL THAR AL MEAR 1L XS AL 1L

Other trees R i LSRR BRI IE 5%
Wk ORGP AT

HoAh A TS RS AR 2 SR LA B FARAAR BOR WA R 28

Other shrubs piEpics 1Hg FLFA L XS HL 21 S T
LHgiy i

HA/ M A TR A wAs P

Other small trees XA £0 R LA SRS A

2 HR

2.1 AN AR A SR R A KRR MR B G

FR R MR B (B 1), SEGEAER RIS 1M E, 5325 2 TP LA LTD 5453
K1 50 (P<0.05) ,TBT 54532 | fA7EN % 22 7 (P<0.01) ;4328 3 {L LT TD 55325 1 22 7k 2%
(P<0.01) , HoAth/ M HARIITE 2 25 5 (P>0.05) o BEARAYAUA 4035 3 9/ DECHEAR TD TBT 54325 1 4351
B (P<0.05) M 2557 (P<0.01) , HoAd/ VB HRAE 3 AN AE KA 2R J0 i 2 25 7 (P>0.05)

AT 2 N AR S, H LA TD TBT \ TDMC 55028 1 BT A EARFE Y A7 e 35 22 57 (P<
0.01) ;1 LTD . LDMC {5432 1 FToAH Y 8] 22 540 3% (P<0.01) ,SLA 52 A, H7E525 2 N6, ZNFR K
Y LA (LT 'TD [ TBT \ TDMC 57 A JEAML ) (0] 47 20 035 25 54 (P<0.01) ,SLA [ TTD LR &2 5, ik
LTD .LDMC ¥ 5 5 AAH Y 6] 22 554 5.3 ( P<0.01) , SLA {53 AAR Yy 6] 22 4 .38 (P<0.01)
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Fig.1 Differences of plant twig and leaf traits of different growth forms under different growth form classifications

TRLH RS — R X BRI, + %, P<0.01; * , P<0.05; ns, P>0.05

http ; //www.ecologica.cn



41 %

1112

AR AR A BT G0 A ) A 16 RUAE PR B GE 5

22

ANTRIAE 16 LB B 2R 7 22 0 A R W (18 2) | TRTREAR O AR SR LR IR R0 2807 58 1, 732 2 WP BRI AR LA |

K3

sz [ax

o *f 2f *f ) i i *f 2f
E- I 2f #{ & i 2] — 2t H ]|
£ { £ £ { £ o { {
2f f 1) L) i it it af 2f
2t 2f i ¥ 1 21t 2t i 2]}
£ { 1 1 { t + { |
RN N EIN N 2K 2 XN ag El
2L SR ) Zf 2t af 21 2t ) =)
£ { t t { 1 1 1 {
EIN af af Z{ af AN 2 I af
2] m— a1 i =L &l  — 2t 21 2
{ 1 { f [ { { f {
cwnowno M N+ O MYTNAN—TO 90090900 MTMNAN—O T M A~ O < O v % a4 Owv % o O
MAaa == s o o SSsooc s LIxravw S oI S o o s S o S S o
,WO/BIIR JBI] ww / (¢wo/8) /Asudp (8/,wo)/ (8/8) /1uu0d ww / ww/ssawpnp - (;wo/3) /Aususp  (8/3) /1usuod
Y SSouoIY} JBI] onsspy Jed]  BAIR Jd| opIoadg  Iopew-AIp Jeo]  I1djowreIp SimJ, yreq SimI onssn Sim ], Ionew-AIp S1M T,
FA( ETE i AL - OG-t HEHF FAFMH FEGHEH W
I it 2{ il af - B Fo4 IR i
$E it 2t 2t 2t it 2 3 £
£ £ f 1 { { { f {
kit A 21 ] af i | i £l
) A it 2f i i o | £t
t 1 t 1 1 1 t f f
SN 2 2 LN 2 N ¥E 2L 2N
2 —— ) Ef 2 2 Ef 2 af of
£ { t 1 { + 1 { f
EESSSS i€ E{ ig Z€ i 2f * 2€
o &t 2t 2f 21 *4 i £ it
£ t 1 t { t 1 { f
SVOMNOWVNS n A — O© VYT anda— o S © 9 oMYt AN~ F A~ O UMYt~ O T a4 S v I o o
AN == o o o coococo x A v cocooc oo c oS o oo o o o S o o
LWO/BIIR JBI] ww / (¢wo/8) /Knsudp (8/,wo)/ (8/8) /1uauoo wu/ wu /SSauoIy} (;wo/8) /Ansudp  (3/3) pudyuod
AR SSOUNOIY} JBOT onssiy Jed]  Bale Jeo[ oy1oads Iopew-AIp Jed]  IojoweIp Sim[, req Sim] onssy SimJ, Iopew-AIp Sim ],
FlA( ETE 2 AN WL HYU Gt SRR FAFMH FERGHER WL

Nt
pETANE
pUTAV BT

NG AN
NN
NN

AR TR

A% R Life form

VR
AT
VAL

NEeE
NI
NEING 3

Lm
o
%
i

.m
s
iy
i

AEEKESETABEFREYRHIERNESR

Fig.2 Differences of plant twig and leaf traits of different life forms under different growth form classifications

2

TR2H A — R X BRI, + %, P<0.01; # , P<0.05; ns, P>0.05
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TBT TTD #1 TDMC 54328 1 2255 i 3% (P<0.01) , 7328 3 ) LT SLA | TD 2= %% 8. % (P<0.01) , TTD W|Z= 5
W3 (P<0.05) , HAHRIC 83225 (P>0.05) . MIEMTRAMY A B MR AE 26 1 5022 253
KT & 25 (P>0.05) . XHEARITE L5326 3 W AR LA 'TD \TBT A AR TBT 55026 1 43547
W B 35 9% 5 (P<0.01) i & 25 5 (P<0.05) .
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