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Effects of the expansion of Phyllostachys edulis on species composition,
structure and diversity of the secondary evergreen broad-leaved forests

Ming Ouyang, Qingpei Yang", Xin Chen, Guangyao Yang, Jianmin Shi, Xiangmin Fang

Jiangxi Provincial Key Laboratory for Bamboo Germplasm Resources and Utilization, Jiangxi Agricultural University,
Nanchang 330045

Abstract: The expansion of Phyllostachys edulis into the adjacent secondary evergreen broad-leaved forest
(EBF) is obvious and greatly affects its ecological function. Little research has examined its effects on com-
munity structure and biodiversity. We comparatively analyzed the characteristics of species composition,
community structure and diversity before and after the expansion of P edulis forest (PEF), P
edulis—broad-leaved mixed forest (PBMF) and EBF along a gradient of P. edulis expansion in the Jinggang-
shan National Nature Reserve in Jiangxi Province using a space for time substitution method. Results indi-
cated that: (1) The Bray-Curtis similarity index values of the tree layer, shrub layer and herb layer between
PEF and EBF were 0.003, 0.046 and 0.030, respectively. (2) The PEF vertical structure showed a ‘“>” type
and the abundance percentage was 33.3% in 12-14 m interval, its diameter at breast height (DBH) class
structure concentrated distribution in 5-10 cm interval, whose percentage was as high as 90.0%; while the
EBF vertical structure showed a “L” type and the abundance percentages was 54.3% in 2—4 m interval, its
DBH class distribution range was relatively wide, the average percentage of four larger diameter grades was
10.3%. (3) The Shannon-Wiener index value in the tree layer declined from 2.56 in EBF to 0.06 in PEF, with
a reduction of 98%. In the shrub layer, the index value dropped from 2.58 to 2.03, declining 21%. We suggest
that the expansion of P. edulis simplified the community composition and structure of the secondary ever-
green broad-leaved forest and reduced species diversity, which can cause adverse impacts on forest ecosys-
tem functioning.
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Table 1 Effect of the expansion of Phyllostachys edulis on stem number in the secondary evergreen broad-leaved forest (ind./ha)
kBB HEVR A BTSN FAt R S AR KL RSTARHL
Expansion phase Community type Density of bamboo stand Stem number of other trees Total stem number
Hi Early stage H4LE AR EBF 0 1,867 1,867

1% Middle stage TR 2 PBMF 3,667 1,017 4,684

JEW] Later stage EATH PEF 6,233 100 6,333

TR E AR A 6,233 -1,767 4,466

EBF, Evergreen broad-leaved forest; PBMF, Phyllostachys edulis—broad-leaved mixed forest; PEF, Phyllostachys edulis forest. The triangle shows
that the value of later stage minus that of early stage.

R2 EMTRKIIREERFEAMKREIEZEYMHERSEZERZM
Table 2  Effects of the expansion of Phyllostachys edulis on main species composition and importance value in the secondary ever-
green broad-leaved forest

JZIX Layer

Y& Community

P)Fh Species

H{H Importance value

PRE

Tree

HERE
Shrub

VN
Herb

EM Phyllostachys edulis forest

T REIRACHR
Phyllostachys edulis—broad-leaved mixed forest

R R AR

Evergreen broad-leaved forest

SEURIN
Phyllostachys edulis forest

Py RENRAEAR

Phyllostachys edulis—broad-leaved mixed forest

W g i K

Evergreen broad-leaved forest

BT
Phyllostachys edulis forest

P RENRAE AR
Phyllostachys edulis—broad-leaved mixed forest

AR R AR

Evergreen broad-leaved forest

EAT Phyllostachys edulis
KK Cunninghamia lanceolata

WFIARZE T Litsea elongata

EAT Phyllostachys edulis
214 Machilus thunbergii
KK Cunninghamia lanceolata
EMEM Acer davidii

214 Machilus thunbergii

KK Cunninghamia lanceolata
FAGM Alniphyllum fortunei

HVEW Acer davidii

HFIARETF Litsea elongata

ZAEA Daphniphyllum macropodum

FEAT Phyllostachys edulis

FAGM Alniphyllum fortunei

HVEW Acer davidii

FWIUHRAE Dendrobenthamia hongkongensis

REFAHRES Rhododendron latoucheae

W% Camellia oleifera

214 Machilus thunbergii

FUVURRIE Dendrobenthamia hongkongensis

REFAFERS Rhododendron latoucheae
W ARZET Litsea elongata

W%k Camellia oleifera

214 Machilus thunbergii

BB Selaginella uncinata
34 Ophiopogon japonicus

W Microsorum punctatum

B Microsorum punctatum
SRR Selaginella uncinata
HWEREC Y Phyllagathis cavaleriei
MEREM Y Phyllagathis cavaleriei
WRAYTH Lophatherum gracile

ELE Carex tristachya

87.02
8.73
2.37

57.28
11.51
9.98
3.83

30.22
14.06
8.33
7.65
422
3.23

51.24
8.98
6.43
5.64

15.21
8.44
7.99
7.27

19.86
8.84
7.92
7.42

19.99
15.39
8.54

28.54
8.53
6.58

25.83
11.13
10.79
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Table 3 Comparison of Bray-Curtis similarity coefficient between three community types in tree, shrub and herb layers.

FEIX Layer Y% Community

PTRVRAEHR PBMF  BATHR Phyllostachys edulis forest

FARE Tree  HEZERAMHAR Evergreen broad-leaved forest 0.219 0.003
TTREVRAEMR Phyllostachys edulis—broad-leaved mixed forest (PBMF) 0.626
WEARJZ Shrub  H£kFEM#K Evergreen broad-leaved forest 0.383 0.046
PTRERASHR Phyllostachys edulis-broad-leaved mixed forest 0.202
LARE Herb  H%E[EM#k Evergreen broad-leaved forest 0.463 0.030
TTREVRAEMR Phyllostachys edulis—broad-leaved mixed forest 0.319
22 22 s 22 ase, gz 0
20 EA1Hk PEF 20 TR 2k PBMF 20 4k fE bk EBF
— 18 = 18 —
E 16 £ 16 E
= 14 = 14 = 14
12 =2 12
210 210 210
= g =6 26
% 4 E 4 i 4
2 2 2
[‘ 1 L] 1 (] L ] L] L ] 1 0 I L ] I ] 1
40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60

L FE 145t The

ratio of abundance (%)

Bl EMRIDREBREAMKEEEEEROFNEN. —MEELB IR

Fig. 1
three community types see Table 1.

Effect of the expansion of Phyllostachys edulis on vertical structure in the secondary evergreen broad-leaved forest. The

i £17 4k PEF <1997 fridmRscHk PBMF <'97  ssimnt bk EBF
s 8 754 g 8 754 3 8 754
&S &3 &3
— £ m 5 m 5
:.:ré 504 ;_é‘ 504 oy _.; 504
3 O ® 5
S 25- 2 25- 2 25-
£ Z g
-4 o =4
0- 0= 0=
5 10 15202530 3540 45 5 10 15202530 3540 45 5 10 15202530 3540 45

fi§4% DBH (cm)

&2

fid 1% DBH (em) Hg4% DBH (em)

ENY RKINRE B RIAM MR R RSN —MEELT IR,

Fig. 2 Effect of the expansion of Phyllostachys edulis on diameter at breast height (DBH) class structure in the secondary evergreen

broad-leaved forest. The three community types see Table 1.
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28.8%- 2.8%MM4.6%, F£1595.4%; 1M &k i H AR
RS AT ER) T, 5-10 10-15. 15-20. 20-25.
25-30F130-35 emX [A] (1) 22 FE 1 73 b 43 50l 51447 %
10.5%- 11.4%- 11.4%- 11.4%F17.0%, = F1°496.5%.
Ut B BT AE [F) AR FE AR sk I AR T, RARZ
MRS E SRR D, SERE ARG E,
AT /MR (W15-10 em) X [H] .
2.3 EMI RIS AR
231 MNFKREHIFM

4T 1, AR TR Z M 2 FEvE R
BE RO BRI, HRSM 2RI
BITE BT A B AR, AT VR ASHRE o SRR AR
i, HABTTRE 2 R Ta B0 B 2 /N T ke
M(P < 0.05), HA1Shannon-Wienerds % i & 43 i
RERI2.56 1% 2 BATIRA0.06, FEIEILI8%; i
AEEFREN R BATIRSAT TR SR> H SR BE AR, H.
Y REP <0.05). UHREBTY 9K, HakE
TR JZ IR AP ISR IR D« Tl oy A7 350 5
FEAS, BDBATY 5K 2 BRAK 1% S i i AR TR AR = (1)
Vi Z A
232 XEARERFN

FHERSTI A, Pk 2 FEMEFR EUE 3 MR (R R B
=8 H Wk s FEAE H SR AR s, AT
TR MR IR ., BITHREAR, HFE RS B TR
ZRREP < 0.05); SimpsondgHERINTTRETEAS
MR>FE AR>S BT AR, HZEREEP < 0.05); Mar-

galeff§ 4. Shannon-Wienerfg%{. PielousJ &) & F14E
SMAFRBAAIHBFEE R ERARE, #H
Shannon-Wiener#5 £ H i I #K (1] 2.58 % 2= B AT A1
2.03, PEME21%. X U6HTEAT [m) RE AR 5kt 72 o,
FERJZ PR 28 2 b sy, TR Aits 2
AR K. ;T 2, BV Kk—ERE FRIKT
FENRZ IR Z e
233 MNEXRBHFN

B 6] A1, AS[F A V& 18] B A 2 R b 22 R 1
TR WL T . PP F'E FE I Margalef+ & [
BERA T BES, RICNBITRAAT R
WEE T H g R @P < 0.05); 1M Simpson
Shannon-Wiener. Pieloud?) 2] B A1 AE 40 34 B Fa B (e
INHER T ZE RN YO BAT R H S AR R
AR, B R BV EBORETE N, TR A
SJEHEARAZ . BB 5K —E A B3N 7 EA
J= R A 22 R
3 Wig
3.1 EAI R ETEMFRLE KBS

Wb 2L A ) R T 5 A N A ) 2 R P T
fitth, 25 m AR AES RGO YR (Tilman et
al, 1997). Bray-Curtis$is 2 5e 11 A iy & 4 7% 8] i 4 p
MR, W] DA BPS RS FE AR AL I P b B AR
PRI (S0 145, 1995). BE IMILA R Z HAMA%L
BT AN UL, Bray-Curtisi ZUE MK, B V% (8]

R4 EMTRKIREBREAMMTAEMH SN (EHEARER)

Table 4 Effect of the expansion of Phyllostachys edulis on species diversity of tree layer in the secondary evergreen broad-leaved

forest (mean + SE)

P i EE R Margaleffg £ Simpsonti £t Shannon-Wienerfg%{  Pielouwd5 5] & AR
Community  Species richness Margalef index Simpson index Shannon-Wiener index  Pielou eveness Ecological dominance
PEF 3.00+ 1.41° 0.38 +0.26 1.03 + 0.00° 0.06 = 0.03¢ 0.08 +£0.07° 0.97 £ 0.00*
PBMF 11.50 £ 4.95® 2.1240.98% 1.62£0.21° 0.93 +£0.25° 0.39+0.03 0.63 +0.08"
EBF 20.00 + 4.24° 4.70 +1.08* 10.72 £ 0.74* 2.56 £0.12° 0.86 £ 0.02* 0.11£0.01°

ZRER R, RSP AR RRREREEP<0.05).

The three community types see Table 1. Different letters in the same column mean significant differences at P < 0.05.

R/ EMTKINREBFEAMMEREDM S HERNZRTHEARER)

Table 5 Effect of the expansion of Phyllostachys edulis on species diversity of shrub layer in the secondary evergreen broad-leaved

forest (mean + SE)

iy YFhEE Margaleffg%i Simpson?s %1 Shannon-Wiener#§ % Pielous) 5] % R
Community Species richness ~ Margalefindex ~ Simpson index Shannon-Wiener index Pielou eveness Ecological dominance
PEF 15.50 + 6.36° 3.66 = 1.66" 4.65+1.93¢ 2.01+047" 0.74 £ 0.06* 0.25 +0.09*
PBMF 27.50 £ 4.95® 6.13 £0.66" 17.13 £ 1.31° 2.95+0.12* 0.89+£0.01* 0.07 £0.01*
EBF 33.50 & 3.54° 6.42 £0.16" 11.07 +2.00° 2.58 £0.33% 0.74 £0.12* 0.10 +0.02°

ZRER R, RSP AR RRREREEEP<0.05).

The three community types see Table 1. Different letters in the same column mean significant differences at P < 0.05.
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Table 6 Effect of the expansion of Phyllostachys edulis on species diversity of herb layer in the secondary evergreen broad-leaved

forest

piis3 PFhEE Margalef$g %t Simpson#§ % Shannon-Wienerfi £ Pielout’) =) & R E
Community  Species richness Margalef index Simpson index Shannon-Wiener index Pielou eveness Ecological dominance
PEF 31.00° 6.32° 15.00° 2.95% 0.86" 0.07*

PBMF 28.00° 5.40° 16.48° 2.95° 0.89* 0.07°

EBF 18.00° 3.93° 13.77° 2.64° 0.91° 0.08"

AR AR L. RSP AR T RR R ER B E P <0.05).

The three community types see Table 1. Different letters in the same column mean significant differences at P < 0.05.

VIR AR E S . AT, BT 4%
FE AR AR R . EARZ N FLAJZ ¥ Bray-Curtis FH {24
PEFREIIIR/NGES), Ui BT RS SR e AR Fh
MR R . BT oRATE ] B A S AN 2 B
/D, b A 21 A 1) B R 9K ET 19 30.22
A3/ H0.00, X 5VFZ O R Wime
SFQ010)BF 7RI, BATH 5K AL 5 2k i i MR A Fil
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