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Deciduous broad-leaved forests in the Yaoluoping Nation Nature Reserve I.

Species diversity and interspecific association of trees
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Abstract: To study the mechanisms of succession and species coexistence in this forest type, a 11.56 hm’ forest plot in the
Yaoluoping Nation Nature Reserve was established according to the CTES technical standards. In this plot, all free—standing
trees with DBH ( diameter at breast height) = 1 cm were mapped, tagged, and identified. Preliminary results on floristic
characteristics, community composition, species diversity and interspecific associations were determined and discussed in

this study. The results showed that: (1) There were 24910 individuals, which belonged to 103 species, 57 genera, and 35
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families. The eight most dominant families were Rosales, Aceraceae, Aquifoliaceae, Lauraceae, Ericaceae, Betulaceae,
Saxifragaceae, and Fagaceae. (2) In the sample plot, the species diversity was distributed evenly. The four most dominant
species were Castanea seguinii, Carpinus turczaninowii, Symplocos paniculata, and Dendrobenthamia var. chinensis. The
trees were distributed at all heights, but mainly between 2 m and 8 m. (3) The X’ test showed there was a significant
correlation among 32 species pairs of 105 species pairs. The analysis of the AC results revealed that among the 105 species
pairs of the 15 dominant populations, 49.2% had significant positive correlations and 24.8% had significant negative
correlations, and the association intensity was concentrated at relatively low levels, which indicated that the community

structure was still in the growth stage.

Key Words: Yaoluoping National Nature Reserve; deciduous broad —leaved forest; flora; population structure; species

diversity ; Interspecific connectivity
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Fig.2 The topographic map of the dynamics plot
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Table 1 The 2x2 contingency tables of interspecific association determination
PFp A Y% B Species B

Species A H B Appear R B Disappear it

H B Appear a b a+h

A Hi B Disappear c d o+d

4711 Total a+c b+e n=a+b+c+d
3 BERESW

31 AP RAMN

XN DBH=1 em MIFRARSEATZE MR, 25 R W s BE P DBH=1 em TR R A% 24910 #,
35 R 57 J& 103 F,
311 BHR b

(1) RANEF3 b

AR WA ST N TR 35 B 57 J@ 103 Fh, Hirb 5 F R DL BR84S, R
55 Ffr, 40 ) R TR A RO B R PRI 22.99% 1 53.4% , X 8 BHU S TREHLN > 50% (i FpRp , i B
Bk ( Rosaceae) WM} ( Aceraceae) 275 B} ( Aquifoliaceae) JEFL( Lauraceae ) A% AEF} (Ericaceae) | 8 H-
F}(Saxifragaceae ) MEARF} (Betulaceae ) \5¢+F}( Fagaceae ) H1 ) —SE R 2 A5 b P (9 L 35, 156 ] 885 % B
H SRR X 75 I AR TR AR ) X R LRI S W3R 2 IR 3 p B a & 7 J& 16 Bl 24 b P9 i BH S 418
#FE

2—4 FpZ IR 13 A, & 34 i, 2000 S AR TR AR B RHECHLE AP A 37.1% 1 33.0% ;1 MHEYFLA 14
A B 14 B, 2300 5 RE TR A S BHECR BRI LAY 40.0% F1 13.6% , (REL T FEHL PRI IX 2R B 2 PR 2 R

R2 HMFARNFEEN

Table 2 The composition of species in families of tree in plot

ke g (R %y F%0 Lk
No. of species No. of families No. of families
=5 AR (7/16) BB (1/7) ;2T RE(1/6) 18R (1/6) s #ERSAERE(1/5) s IREEFERE(3/5) 55
- HEARH(3/5) 372 BH(3/5)
AR (2/3) s REAFH(2/3)  TRE(3/3) s BMBH(1/3) s BIBERE(2/2) s MR (2/2) 5
2—4 AR (172) s ARE(2/2) s T REERE(1/3) s RARE(2/4) s INZRBERE(2/2) s B (2/ 34
2) s RAERH(1/3)
i 4R/ (B4 14
A1t Total 103
(2) BRI A [X

FEHL N TR AR A X ST (3 3) AT U R

ORI E 2 It 15 BE 35 Fh, 200 o AR b AL 9 B BB 42.9% , Forp iz Bl A 2R i &2 FF
8 Ft,

QIR RITIRZ , IeT T 14 B 21 Flr, 2051 b RE s AR BRHEU 40.0% , Herp LT HE 1w 5L HT 8] B 401 28
Rt 49 F,

QFEHL N TR AR A7 A ST 405 TR HT B0 IR A7 O I 0, He v 46 o3 55 2 o R b D R R )
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42.9% , W AiE o> FEU SRR L B RHE) 40.0% , TSR A A R N SR 17.19% , FEAIHI R o0 A B R
5 I BV BLGRAT G i DAL T AR 5 B i 1o DI R
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Table 3 The Areal-types of families of trees in plot

boxiie i B B
Areal type No. of families Percentage/ %
1. %904 Cosmopolitan 6 17.1
2. I3 Pantropic 8 22.8
3. PHF I BT IEM 434 Trop . Asia to Trop . Africa 1 2.9
4 R (R LA ) K A T 32 (B) BT 4> A Trop. &Subtr. E. Asia & (S.) trop. 5 143
Amer. disjuncted

5. PFEIM 43 #i Trop .Asia =Trop .SE. Asia +Indo+ Malaya +Trop . S. &SW. Pacific Isl . 1 2.9
6. JLIEH 434 N .Temp. 2 5.7
7. JCIR AT AR IR AT (B Wi /34 Pan—temperate (N. Temp.& S. Temp. disjuncted) 9 25.7
8. RWIMA E. Asia 2 5.7
9. KW MILSE MK /34 E. Asia & N. Amer. disjuncted 1 29
£ Total 35 100

3.1.2 BT

(1) K/Na st

W 4 PR, BSTEEF [ SRR X 7% i ) bR A 0 A 7 K 57 J&, Hodb 5 R DL A 3 A4, & 19
Filrs & 3 Ak 3 AL ERYE 10 A, 7 34 Bl NT 3 MEYIRA 44 4,5 50 R,

R4 HMIFRENFEER

Table 4 The composition of species in genera of trees in plot

J& & R R4k i SR AV % T i S %
No. of species in genera No. of genera %/ of total genera No. of species %/ of total species
>5 3 5.3 19 18.5

3—5 10 17.5 34 33.0

<3 44 77.2 50 48.5

J3F Total 57 100 103 100

FEHLN T AR K NE A ds i FBOR T 5 8 3 J& i BB Y 5.3% , Mt B AE 3 35 )& 10 )8 5 SE
B 17.5% ,/NT 3 @I 41 J& 5 BB 77.2% , WL T ARE b P T 10 2 e 0 e, R A B R %

(2) J& By oA XA

R A A5 56 T b B TR 8 B o0 A X 2R Rl 43 KBS Y5 1 SRR XLy b 75 o i AR TR R 1Y) 57
JERIAT A 10 oA XA (K 5) RS T .

- F A EACE 1 )&, B2 R (Rhamnus) |, &5 8 BBV 1.8%

PR IEIE 118, 48 B 19.3% , HrhZ i i dEa SR, 5 R S0 8.8% , A AR
SR 45.5% 5 BT TN NPT SEN T W40 A @ AT 2 I8, 5 RSB0 3.5% , 5 IX NI B0 Y 18.1% 5 IH i
R EACH L&, b8 S 1.8% , o IX N B A3 19 9.1% s i W - A i JE A 3 )8, J& o s 5
B 5.2% , 5 Al A 27.3%

BRI 44 J& 5 BB 77.1% , FHohduEA AR EA 21 &, R SN 36.8% , 1 IR AR
3B 46.6% , e RE L P IR AT 43 A0 R I i BN s AR SE R W A JE A 10 &, 8 BB 17.5% 5 iR
LAY 22.7% 5 IH - SUR A A B A 2 &, b8 BB 3.5% , 5T AT I 4.5% s R AR E A 11 8,
B BB 19.3% , 5 HRAT LAY 25.0% , ZEAR- 30 X N TR 20 A 8 B o s K0
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TR AR R AU 1 BRI EMINE ( Cyclocarya) |, )8 AL 1.8%

FEHB AT AAE Y X R 0 B o 2 2%, o0 A X R T 2R Ve B R B ) i B2 4
77.1% RIS HaR 2915 19.3% , W12 IX M b P 5 17 103 8 b rly | R 40 DX 2R EAT B I gz 4
i AR IR i il 45 22 FEE o

x5 HHFRENENSHRAER
Table 5 The Areal-types of genera of trees in plot

IIATIX R Areal type JBHL No. of genera HIREBU % %/ of total genera
1. F534 Cosmopolitan 1 1.8
2. KM Pantropic 5 8.8
3. PN R AA SE AT 434 Trop. Asia & Trop. Amer. disjuncted 2 3.5
4, |HE 536 Old world Trop. 1 1.8
5. P M43 AF Trop. Asia 3 5.2
6. JLIEA 43 AE North Temperate 21 36.8
7. ZRWAILSEMA]BE /3 Asia & N. America disjuncted 10 17.5
8. [H{ SR /34 Old world Temp. 2 3.5
9. IS4 East Asia 11 19.3
10. "FEHA /35 Endemic to China 1 1.8
ST Total 57 100

3.2 FHESSH
321 FAREGEH 2500
YR BB TT o EOWAA R RN — A Hl DX RE

#2000 |-

O ABFGEX R I TR ORI, 2 s00] H H H
S LR AR ARG 4% YR R 0L Z 1o | H H

FEHLN TR AT 24910 W PR Z A0 0 76F § 500 ) H H H H
BB ( Castanea seguinii ) NRECH 2289 E, i B AL 0
9.2% ; HoR F G H-M ( Carpinus turczaninowii ) ™A% A ﬁﬁ § % g § § :}% § %{ §
2023 ¥k, 5 BB 8.1% ; I ( Symplocos paniculata) > ® . S; 'R f)?]
PR H 1990 HR, SRR 8. 0%; I I 7E P Speie
( Dendrobenthamia japonica var. chinensis) 1913 £, % & 3 FEMEEIET 10 E R
B 7.7% 5 W L 21 ( Rhododendron simsii) 1678 ¥, 5 &, Fig.3  Top 10 species of individuals in plot

B 6.7% 5 WAL ( Corylopsis sinensis ) 1539 ¥, 5 &4
B9 6.2% ; IKHIAE MK ( Sorbus alnifolia ) 1147 ¥k, 5 KR 4.6% ; 35 1L #S ( Pinus taiwanensis ) 907 £, & & 2HY
3.6% ; kT 5% ( Bothrocaryum controversum) 818 #4 , fi B AL 1) 3.3% ; =M 2 24 ( Lindera obtusiloba ) 715 £, (5 B 4L
1 2.9% . BCEHT-HO A AR 15019 B, R N TR AR BB 60.3% , 5 A8 XL LA
322 FRAREESHT

BRI ) 2 BE G T VLA B e 1 s A AR A i BB B B 8 0 A A O, S HOXS DG Y A1 80 1Y B A
B, ABEFERAEHLN DBH=1 em BT R BE ST 25 HBIHEAT 74370, B 4 BT LUE Y R b Y I AR AR Fil
TR BEXA 3 AT (H FEAERTE 2—8 m N, AW FPSE S 65.6% , Horp 4—5 m B R 2, 47 3116
;520 m PL BT ARBCR R AL BB 1.2% . FEHUNTRATERAT B R 73 )2 G 755 T T AR AE %
RF U T2 DX TV AR [ 22 TR 3 IR 0 R AL
323 EEEDHT

B SR TP E AR UL B R S5 X BT R R G5 A A L S G ST AR 2 & R i
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Fig.4 Distribution of individuals with different height classes in plot

AW A N B NP HEZ AN 6 Fizn , AR R 2, e HBI2¢ T HEHA T /1 10 ML TF
ABFN, Z5AARECS HEE N EUER R | FEH N 1Y BB RN 298 RO EA | AR PO REAE . Hop
PR R % AL AR 35 FAR X 22 B2 20531 °h 9.23% 22.86% Fil 12.98% , 5 P25 T¥ A BER th 45 T
BEFRBRE AL, AR b7 B A3 XA i M X LA S B Ry AR ol 10 e B A S5 R A

*F6 HEMEBEZEER 10 AL

Table 6 Species with importance values in the plot

Yrfh AAXTARE / % AAXT R FEE /% AAXT 2 B/ % HEE/ %
Species Relative frequency Relative dominance Relative abundance Important value
5 Castanea seguinii 9.23 22.86 12.98 15.02
B Carpinus turczaninowii 8.16 7.83 9.19 8.39
1A Pinus taiwanensis 3.66 10.11 5.62 6.46
PUHEAE Dendrobenthamia japonica var. chinensis 7.71 4.35 6.80 6.29
P48 Symplocos paniculata 8.02 2.15 5.39 5.19
INHFLSER Prerostyrax corymbosus 2.56 8.00 4.74 5.10
IKHAERK Sorbus alnifolia 4.62 5.34 5.34 5.10
YT &8 Bothrocaryum controversum 3.30 5.80 4.73 4.61
WAL Corylopsis sinensis 6.20 1.78 4.59 4.19
Well1ZT. Rhododendron simsii 6.76 0.74 2.52 3.34
A1 Total 60.23 68.96 61.91 63.70

3.3 Wt o ZHEMEHT

Simpson 84 ( DS) J& S MUV LR I B EL 48R, W3R 7 Frs , BEHL N T AR B FH Y Simpson $8%%(DS) A
0.94, 2E A HEHBUERE , TR B RIS AL S A A .. Shannon-Wiener( H) TE B RS AR I E‘ijlﬂ%ﬁ\ﬁi%ﬂﬁ N
N2 BHE SRR I B, IR EGE B 2 | 43 A1 B35 5) , Shannon-Wiener {H K, Pielou 3415) FEH8 45 (JP)
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SIS REE PR A A SRR BE R L Y A AR AR Shannon-Wiener 4§ 801 Pielou 357 BEH8 5053 51 A
0.72713.65, i T FEH P AP 0 5 103, R N8 R H s | S WHZ eI B Fh 2 AT AR X 25 55

RT EH oMFSEEEY

Table 7 « diversity index of trees in the plot

RN IR Hfe SRR B HE A il
Diversity index Calculation formula Value Diversity index Calculation formula Value
WL (S) . , FEFAEE (DS) - ST
Species richness (S) §=count( =) 103 7 Simpson (DS) bs =1 g{ Pi 0.94
e O IR g s i 451 EETR Y
TR (D) D pilnp, 3.65 Pielow FIZEHEEC L) 1 _ s 0.72
i=1

Shannon-Wiener ( H) Pielou (JP)

3.4 FhlEEEs

R X R I0 5 HAS REL AC, 28 i F TR Hb PR DL SA F A8 0 (IR S5 P 17 SR A0 ] 2 5 AR b P A
PR BLAE SRR E BE AL THT 15 A7 A9RRN AR 22050 55 0 G 1] ) X2 {ELFN AC {8, I8 S A8 A ) B 285
AL PR BRI

12 FH XK 56 T DL O P 0 AR oot =2 [T ED 45 1 0k R P81 S mT 0 RS T 15 MR 105 A% [a]
TEZS [0 L ARAE—E WO . A 32 /NIRRT Z [RIFEAE 36 55k i 35 MR 25 0 FLh oAy 18 AFhovt 2 LI AH
K2y i BEN 56.25% , 14 AP B2 5 BB 43.75% , HAPHER ERRAER B LLAATEZS R0 A L
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Fig.5 Constellation diagrams showing associations among 15
species of the tree layer in plot
1. 5E ( Castanea seguinii) ;2. % F-AYj ( Carpinus turczaninowii ) ;3. 3%
LA ( Pinus taiwanensis) ;4. P4 8 4E ( Dendrobenthamia japonica var.
chinensis) ;5. 18 ( Symplocos paniculata) ;6.7 FH 244 ( Prerostyrax
corymbosus) ;7. 7K AEMK ( Sorbus alnifolia) ;8.%T & M ( Bothrocaryum
controversum ) ; 9. W ¢ A€ ( Corylopsis sinensis ) ; 10. B 1l £T
( Rhododendron simsii) ;11. = #2524 ( Lindera obtusiloba) ;12. & F
B (Acer nikoense) ;13 MiAR ( Quercus aliena) ;1458 WM ER ( Quercus

serrata var. brevipetiolata) ;15.11¥24% ( Cerasus serrulata)
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Fig.6 Semi-matrices of interspecific association among 15 species
of the tree layer

AC  BRE5 B ( Association coefficient )
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