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A preliminary study on construction mechanism of
vertical structure in Castanopsis orthacantha community
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Abstract; Exploring the mechanism of species coexistence based on functional traits has become a hot topic of
community ecology in recent years. This study was aimed to understand the reasons for the establishment of the vertical
structure, and to investigate the functional traits of plant leaves at different layers of the semi-humid evergreen broad-leaf
forest in Qiongzhu Temple, Kunming. The results were as follows: (1) All plant functional traits showed varying degrees
of trends at different layers. (2) The Castanopsis orthacantha community was divided into three layers according to plant
life forms, i.e. tree, shrub, and herb, which were consistent with the clustering results of functional traits. (3) The

S.E.S PW values at the tree, shrub and herb layers were all < 0, indicating that the functional structure in the
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community exhibited a significant divergence. In summary, the adaptation of leaf functional traits of different species in

plant communities to different combinations of light and water conditions in the vertical direction of the community, was

the main influence on the establishment of the vertical structure, which supporting habitat filtering is the main ecological

process in the establishment of the vertical structure. Species at different layers had different functional traits, and the

species diversity at the same layer increased through the varying degrees of competitive exclusion. The formation of

community vertical structure was the result of changes in environmental factors in the vertical direction within the

community ; species with different needs for resources were distributed at different heights, and vertical structure was an

effective use of resources, and increased species diversity within the community.

Key words: community vertical structure, community construction, community functional trait structure, habitat

filtering, competitive exclusion
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2006) ,— M Fh B D BERFAE AT S W) Fh 7R RE 75
FLACIY AR S A, DA T HE B 0 o A A 2SO AR
YooKV B0 A 25 TR W 25 S 2 52 T A % 1) T L4
3 AN (] 14 25 TA) At Jmy o R 1A R 22 4 e )
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( Cornelissen et al., 2003) (£ 1), R4 K H
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SR EC, B AE-8 CALFE 14 h J5 I H

S % EC,, I 5 H 5 i % % ( percentage of
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FEET 2 R 2K (Ward ) 1 22 D BE IR A, IF 5 Kl
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Table 1 Information of related functional traits

YN TN A3

Functional trait Ecological strategy

- JRE SR AFaRE BAZ D HUT R DO AR ARG

LT (mm) It’ s related to leaf life-span, input amount, anti-interference ability and photosynthesis ( Cornelissen et al., 2003)

- AR ST HPIBT T RE T, SAE Y BRI BE F7 LA B K P A G

LA (em?) Itreflects the anti-interference ability of plants, which is related to the ability of the plant to capture light and the balance
between wat and heat of the leaves ( Cornelissen et al., 2003)

7/ )iigs i S AR ) 43 BE T A 5 0 HE T HRAR B4 78 Ak L K 1 5 A AU

LDMC (mg * g") It reflects the trade-off between plant growth and resistance to environmental change and pests ( Cornelissen et al., 2003)

- 2H AU ST R A IR AR RE 7 AR W e DR A 7 5 BRI RO =2 1] A A A

LTD (kg - m™”) It reflects the trade-off between plant growth and viability, rapid biomass production andeffective resource conservation
( Garnier et al., 2001)

K Mt K 43 B AR bR, SO AR W 1) S R SR KT 5 A AR AR L

LWC (%) It is an important indicator for measuring water content, reflecting the actual development level of plants and their living
conditions ( Novriyanti et al., 2012)

AL NTIEA B T AL B IRIEARRE ST , 5 WA A LR HOR FR R OB R B A LU R A A A G

SLA (em® - g')

It reflects the resource capture capability of the plant, and is related to the growth rate, nutrient utilization rate,
photosynthetic rate, defense input and leaf life-span of the species ( Wright et al., 2004 ; Cornelissen, 2003)

H 5 g g 6 ST AE Ay 110 AU T A
PEL (%) It reflects the low-temperature sensitivity of the plant ( Cornelissen et al., 2003)

1) 7 Dohfe R B AR, HEEET AR
JEHBEARZE 5 4 (0.23 £ 0.06) mm, (0.21 +
0.06) mm, & & THAZE [ (0.14 £ 0.06) mm |
(P <0.05), FFARZMMHEAL(25.62 + 6.40) cm’
BEEHTEAZ [(7.94 £ 3.20) em’] (P<
0.05) ,HEARZ(17.55 £ 12.87) em> 5HAWREZ
R EER, AR MFEARZ M TY) 55 &
39 R (423.56 = 62.00) mg - g'. (373.60 =
72.93) mg - ¢!, BE R T REA)E [(195.81 +
51.18) mg - ¢'] (P < 0.05), F*ARJZHHEARZH
-2 2 35 B 43 91k (417.96 + 88.80) kg - m™
(360.31 + 91.46) kg - m™, W EF & T HA 2
[ (204.87 + 54.09) kg - m™] (P < 0.05), #EAK
EME AR Z R B E K E SN (62.67% +
7.28%) .(80.42% + 5.12%) , . F & T Ix K2
[(57.74% + 6.20%)] (P < 0.05), #EARZEME
A2 e TR 43 53K (160.07 + 64.73) em® -
g (481.37 £ 161.15) em® - ¢!, BEE THAE
[(118.76 + 46.48) ecm” - g'] (P < 0.05), Ft K
2T HE R 2 0 L R R il (38.93% +
10.61%) . (38.32% + 9.95%), & T & K 2
(44.23%+ 6.89%) fH LB E#EF,
2.2 MR B E

TCITHERES N D RE TR IR A0 28 5 4 B e it oo

(0.706 + 0.018) ,/~F 0.5 Fl 1 Z ], A — & (1
AR VR H R R E, 3R 2 A f AR AL
H oy 2% R A 15 R PR R HERCH hy 3,
PATR R LT, B RE AR R M (& 2),
PAM fanny . GMM 5 Ward %) 45 5 & B W) &, 1)
55 91.18% .100% 97.06%

34 YR AE R KAt 5 1Ay R AR B
Horp 7 Wy R AE R 28 20 A it 5 T TR )2 WO A,
g0 9l J& B B T ( Elaeagnus pungens ) . F§ Al
( Vaccinium bracteatum ) B B 1 i ( Tripterygium
hypoglaucum) . I 2% ( Camellia japonica ) . ¥ 3
( Smilax china) KR AT ( Schima argentea) N M- FR
7% ( Rhamnus leptophylla) o HEAJZ NP Fh K FH 4 18
RKFE 2 N, DB TR 1N, AU 2=
I3 AT RIEHE 3,

2.3 BRI RS

AR GEARMFEA 3 ANJZUH) S.E.S NN 5
ANT O, AT WA T3 A A B Dy IR 5 4 7 R
ARBR EHREARNBENREB(P > 0.05) ,FERAJR
KR EE (P < 0.001) LB, ZBEREE,
FHJRZIE S E.S NN {HIC R %225 (K 3) o

TR EARTIRAR 3 AR S.E.S PW {HY
/NT O, R I DT N A S e MR S5 7E 3 A2
¥ AR B3 (P<0.01) Sibk i3 ( P<0.001)
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Table 2 34 species from different layers in Castanopsis orthacantha community
.
individuals
FeARJZ  JCILAE Castanopsis orthacantha 553} B} Fagaceae HEJ® Castanopsis 21
Tree layer FAT Lithocarpus dealbatus 7} Bl Fagaceae FIJ& Lithocarpus 21
f118 Photinia serrulata HHFE Rosaceae Fit)E Photinia 18
FRAST Schima argentea IIZ$R} Theaceae KAafJ& Schima 9
AR Cerasus conradinae Hi 4 Fl Rosaceae P& Cerasus 2
BERAE Lyonia ovalifolia FERSAEFR} Ericaceae BERILIE Lyonia 4
LI REYA IR Machilus rufipes F5F} Lauraceae 468 Machilus 2
SR U B AE Dendrobenthamia capitata IIZE ¥R} Cornaceae VO HEAE & Dendrobenthamia 2
WEARSE  KIRTE Vaccinium sprengelii KBS TERL Ericaceae BT IR Vaccinium 9
Shrub layer JSE R #5 Ternstroemia gymnanthera FHFIARE} Pentaphylacaceae JE 2 F @ Ternstroemia 13
L1Z% Camellia japonica 11Z5EF Theaceae IZKJE Camellia 9
B Lindera communis FERl Lauraceae ISAMUE Lindera 11
M8 Eurya nitida HIIARE} Pentaphylacaceae )& Eurya 2
¥R E. japonica FIIARE} Pentaphylacaceae ¥ J& Eurya 13
Z5 ¥ 89 Rhododendron siderophyllum KRS AERL Ericaceae FES L8 Rhododendron 13
£ 111 4% Dichotomanthes tristaniicarpa Rl Rosaceae £ 458 Dichotomanthes 9
LA Pieris japonica KRS AERL Ericaceae OEEARJE Pieris 7
B LIV % Tripterygium hypoglaucum T F Celastraceae FHINTEIE Tripterygium 2
BABIT Elaeagnus pungens BRI TRl Elaeagnaceae BAT & Elaeagnus 2
Ul Vaccinium bracteatum B8 AERL Ericaceae HAE R Vaccinium 2
=M 4 F Craibiodendron yunnanense FLBSAER} Ericaceae %W-FJ& Craibiodendron 9
75 BALHY Rhododendron microphyton FLBSAER} Ericaceae K8 168 Rhododendron 7
SeM4Af- Myrsine stolonifera RHEHF Primulaceae BATIR Myrsine 9
T A% Michelia yunnanensis A 22B} Magnoliaceae 5 Michelia 11
= E%HE Myrica nana MR Myricaceae iR Myrica 2
B ZE Rhamnus leptophylla flZ %} Rhamnaceae 228 Rhamnus
3L Smilax china PFF} Smilacaceae WHJE Smilax 10
FARE Ak Cynanchum atratum Je T BERE Apocynaceae KGR Cynanchum 4
Herb layer o 4 T Viola patrinii HHF} Violaceae IR Viola 7
AT V. philippica Hi3KA} Violaceae HE3RIE Viola 9
TR )L Ainsliaea latifolia var. platyphylla %%} Asteraceae LS Ainsliaea 9
FEHE Arthraxon hispidus RAFE} Poaceae TR Arthraxon 2
16 8 5. Shuteria involucrata G} Fabacea T ELELIR Shuteria 2
T Polygonatum odoratum KITERB Asparagaceae W KG B Polygonatum 2

MR, ZEHRAK, £)Z22 0 S.E.SPWEHAT
TERE (P <0.05) 25 ; 17 Scheffe Z & )5 3
K, TFARK) S.E.S PWHEE(P <0.05) 5T
HAR ERSTAR EARTREZS (P > 0.05)
(E3),

it i

3.1 BENRRIEE
HRAEAN [ 73 J2 T7 15 A0 3 v 23 AN TR 2 K
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0.1 L = - = O % 200
! == : = I%l
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ToRE ERE HARE ToRE ERE AR TRz HARE EAZE ToRZ HARE EARE
Tree Shrub Herb Tree Shrub Herb Tree Shrub Herb Tree Shrub Herb
layer layer layer layer layer layer layer layer layer layer layer layer
HVER Life form HyE R Life form A& A Life form HJE R Life form
?9O_Ea b b _ Fa b b —~ 6 |G a a a
S i "o i S
0 : L 600 i = T -
= 80 H 5 9 2sf LT T
a = = D
LT LB
Jui L 1 1
_@ 70 . 7 400 _ E 40 :
Lof - H = . T o .
= |;| : 2200} I;I # 30 } ! T
sop ~ & . = = T i . .
TRE BARE BEAR ToRE AR EAE ToRE ERE AR
Tree Shrub Herb Tree Shrub Herb Tree Shrub Herb
layer layer layer layer layer layer layer layer layer
Az A Life form He3EH Life form H3E R Life form

AR PR R A G A R A B EPE2E R (P < 0.05), T,

Different letters indicate significant differences between life forms (P < 0.05). The same below.

A 1
Fig. 1

QA P S I g ARG R T L R T R
Gl N N o N Al = e G = e A
JZ EE MR R (B 45, 2019) 5 il g f K
ZOGTEE 4 TGS B0 B v 0] 23 R 3206 )= Rl
TR (SR A ,2020)  ASHFSR W) R EAE D)
() A 1 R ST TTHERE IR o0 e R R DL R FEAR 3
2RI 7 5 I Re MR 1 RS G R A — 3,
R IE B 250 00 2 5 A 500 S i Th Re A ¢
(Jia et al., 2019) , 2RI, BB R 55 E N FHY
FE B RKE AR BOR BT A, AT RE 2 R R HE AR A
N N R 1IN Y s 4 i 2 VNS N E R (VRS 5
o X UATA fm RHEAAE N J2 [ A ) 0 A= 5 A2 W)
FHHIE

RN IS R 7 S5 M S 3 T AR I R
Jrml B BUZEI G AR DR R AR B s ) A K
R T 19 A 6] ( Cornelissen et al., 2003) . HY)
FEIETEAS 2 22 00) B e U 8 00 b 35 22 e b L
RURBFAAE R E2ZF (P < 0.05), MRS
R AR A2 ST Hae 1 LLOGA

TLTTHEREVE AN [F]JZ O o ] D BE PR ARAF s 14

Box-plots illustrating species’ functional traits in different layers of the Castanopsis orthacantha community

FH2€ ( Cornelissen et al., 2003) , AWF5% F HH BHYE 78
B KRR R R TR R FE R R A T AR
R E A E Z MO, SR, BEE ALY
JEEAS WS fin HC BT 5 B ROk 2 AE R A R
LT, o SE A ] 45 B 2 R BE IR A R
TR DATE I 5 5 BT = A PR A i T AR g A )
PLTHRAE Ty, S5 AW 09 PO R BE 1 LA Kt i
TK P-4 5% ( Cornelissen et al., 2003) | =AY =
JCAARAE ) AR RS O G HR AR B8 ) LR IR Z TR
AR A JZ G IR 58 2, AR ) U vy e ek
oK ae A7 AR AU, T
JoT B et S WA ) U 0 T T A K 5 40 T T HRAE B
B AR LA B g M B AR, i A BT R Y
PR A A B py i R X T e (R
F R UREL SR ) A A B R AR BE T, T R R T
RETE 2 TG B i 3 5 A B vy g KU 3 m
FBEAGH TG FE PR AC, HHH
B E S AR 0 A AR AR RS BB R Sk
TAEY G R R FH X R (Garnier et al., 2001) , fiK /Y
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FAKJE Tree layer
A Z Shrub layer
FiZAZ Herb layer

=

BB Elaeagnus pungens
SRIYHRTE Dendrobenthamia capitata
B ¥kAE Lyonia ovalifolia

_|

A Bk Cerasus conradinae
Pl Vaccinium bracteatum

=
L=
i

B IL#E% Tripterygium hypoglaucum
1% Camellia japonica

ZLFEIEME Machilus rufipes

JLIL4#E Castanopsis orthacantha

HAT Lithocarpus dealbatus

Fk3 Smilax china

FiA# Photinia serrulata

MM Myrica nana

44 Dichotomanthes tristaniicarpa
YeM-8k4F Myrsine stolonifera
FBALAY Rhododendron microphyton
IEEA Pieris japonica

SRRT Schima argentea

MW Lindera communis

ZR4M T Craibiodendron yunnanense
& Eurya japonica

A% Michelia yunnanensis
Z5M-#:8% Rhododendron siderophyllum
JER# Ternstroemia gymnanthera
HKARAE Vaccinium sprengelii

MK HAS Eurya nitida

AWM T Viola philippica

A% Cynanchum atratum

W= Rhamnus leptophylla

Tk JLJR. Ainsliaea latifolia var. platyphylla
HAEM T Viola patrinii

EHr Polygonatum odoratum

T8 #5.5. Shuteria involucrata

JEEL Arthraxon hispidus

B2 JUULHERE R B DI RETEIR IR A

Fig. 2 Functional traits clustering tree of Castanopsis orthacantha community
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