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Effects of understory invasive plants and native plants on community stability in

Benggang ecological restoration of different artificial forests

DU Yushuang, WU Liuping, CHEN Jie, OU Yuduan”
Guangdong Ocean University, Zhanjiang 524000, China

Abstract: To explore the community construction scheme of Benggang ecological restoration based on nature, four stands
(Pinus elliottii, Eucalyptus urophylla, Acacia auriculaeformis, and Cinnamomum camphora ) were studied for early
restoration in Benggang area of Guangdong Sanlinshan National Forest Park. In terms of understory invasive and native
species, we conducted the quadrat survey, analyzed the community stability of different stands through species diversity,
niche width, niche overlap, ecological response and species association index, and optimized understory plant allocation.
The results showed as follows. (1) There were 104 species of understory plants belonging to 51 families and 92 genera,
among which Asteraceae had the most species (33 species) , followed by Poaceae (24 species). The number of understory

native species was Pinus elliottii>Eucalyptus urophylla>Cinnamomum camphora> Acacia auriculaeformis, and the number of
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understory invasive species was Pinus elliottii = Cinnamomum camphora > Acacia auriculaeformis > Eucalyptus urophylla.
Compared with the other three stands, the number of species, diversity index, and niche width of understory invasive in
Fucalyptus urophylla stand were the lowest, and the niche overlap between understory invasive plants and native plants was
also the lowest. (2) The future development trend of the understory plant community was the best in Pinus elliottii stand,
followed by Eucalyptus urophylla stand and Cinnamomum camphora stand,and the worst was Acacia auriculaeformis stand.
The average rate of the positive development of Pinus elliottii stand, FEucalyptus urophylla stand, and Cinnamomum
camphora stand was higher than the negative development, except for Acacia auriculaeformis stand. (3) The interspecific
associations of the understory plants of the four stands were small (OI<0.5), and most of them were negative associations,
and the communities were in an unstable stage. The connection degree of native plants and invasive plants in Eucalyptus
urophylla stand was the lowest, indicating that the competition degree was the least among understory plants. (4) The
pattern of community allocation could be optimized as: FEucalyptus urophylla-Dicranopteris Dichotoma-Rottboellia
Cochinchinensis -Miscanthus Sinensis; Pinus elliottii-Miscanthus Sinensis-Imperata Cylindrica-Blechnum Orientale; Acacia
auriculaeformis-Miscanthus Sinensis-Blechnum Orientale-Rhodomyrius Tomentosa; Cinnamomum camphora-Rhodomyrtus
Tomentosa-Rottboellia Cochinchinensis-Imperata Cylindrica. Therefore, when planting fast-growing trees to rapidly afforest for
early restoration in Benggang area, we can give priority to stands with abundant understory native plants and few understory
invasive plants (such as Eucalyptus urophylla stand). Positive associated understory native plants can be selected for
understory plant community allocation, so as to effectively resist understory invasive plants and form stable progressive

understory plant community.

Key Words: Benggang; understory plants; community stability; plant allocation
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Table 1 Table of stand conditions

.. p Mo .

L TR FHM - S0

. Stand density/ .
Stand Average height/m Average DBH/cm ) Canopy density

(plant/hm*)

WHBH Pinus elliottii 4.92+0.78¢ 7.47+1.45a 7940+2201a 0.54+0.11c¢
FEM#E Eucalyptus urophylla 9.97+1.12a 8.34+2.38a 5080+2581b 0.56+0.10b
KA Acacia auriculaeformis 9.91+0.94b 7.63+0.70b 8790+3208a 0.83+0.03a
&R Cinnamomum camphora 4.17+0.78d 7.49+1.78b 3950+940b 0.62+0.09¢
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BIMAT 24 B KA R 14 B, W8RG T AR RIS 51 R R4 (4 Fl) < KIHARIEAR (6 B ) <
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(F=4.384,P<0.005) . Simpson L% JF (F=7.926,P<0.005) I Shannon-Wiener Z £ 5% (F=9.205, P<

http ; //www.ecologica.cn



1592 JAE = 44 %

0.005) A &M 25 AR LYY Patrick £ & (F=11.719,P<0.005) Pielou ¥J2] & ( F=6.804,P<0.005) .
Simpson JLHE (F=3.251,P<0.005) £ B & 225, 1M Shannon-Wiener ZFEEFE 5L (F=1.799,P=0.165) L&
FER.

FHIE 1 AT, BB R AR B AR N AR ALY B Patrick £ & | Pielou ¥4 2] & | Simpson i # & Fl Shannon-
Wiener ZFEMEFR B/ NFHAM =Fhbk sy, ZEAMT AR AEH B AA SR R R MRS BRI AR R A A
Simpson {4 E A Shannon-Wiener ZREVEFEETCHI B 2505 . R AR T AR LAY Pielou Y92 B ek, K 2R
FRLEAR T D A TR I A MRS BN o AR A ) 1 6 JE AR BOMR AR B R, U e AR, R A A
MRFIRAR PRI H A5/

N wiit/ N2

20
12 F
x 1.0 w15
|= 08 s
5é 52 10f
g 0.6 [ g.ﬁ
g2 = =
gu | . gg
£z 04 =2 o)
2O 55
& 02 f s
0r 0+
1 1 1 1 | | ) )
14 F
£ “ 12+
&2 + ol
Sy 06y mE 10
25 ENg .
R.g . =8 B
SE 04t s
ISES] # 2 6
Q M
28 cEY
g 2 02 + ‘EXHE 4
= .
Z=! & =
’ 2 é
o1 B 0
1 1 1 1 L | | )
LE B3 B2 73 ®E S =2 z s
ﬁé’ ti\ EE% ﬁ!&'% ﬁ_g -!-—g\ ES ’EEQ:
B3 ®Es T3 £ B3 Y £ S
g 3 KN: S g g 'K% S
5 g 2 g = g 3 s
= S g & 8 5 5
3 3 s s : S
S 3 g g g S
= § § = 3 ;
O A 35

E1 ARE#SHTNREDIETEMHSENE

Fig.1 Diversity of understory invasive and native plants of different stands
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Table 2 The information of top 10 most important plants in different stands

B & Wb ] NG 3
Family Genus Species Abbreviation Invasion level
RAR} Poaceae T T Miscanthus Sinensis Misi A+
™ TS Miscanthus Floridulus Mifl AR A
BB WHI3E Rottboellia Cochinchinensis Roco AREHY
EEd 154 Imperata Cylindrica Imey KA
FiEpes 7KK Oryza Sativa Orsa 1
LLEHE 21 B %L Rhynchelytrum Repens Rhre 2
WH % T H % Mikania Micrantha Mimi 1
P} Asteraceae Ry BRI E Praxelis Clematidea Prel 1
2R “KHLE Eupatorium Odoratum Euod 1
TR YLEN B Bidens Pilosa Bipi 1
AR MBI MLA Sphagneticola Trilobata Sptr 1
P4 IR Myrtaceae s TR ST FEucalyptus Robusta Euro NG|
AR E B4R Rhodomyrius Tomentosa Rhto AR A
PEHFRl Rubiaceae LR LU Psychotria Serpens Psse ENa WL
IR & =EAE . Borreria Latifolia Bola 1
ZEFR) Rutaceae g Bk e Zanthoxylum Avicennae Zaav ENG L7
LB Aquifoliaceae AR AT Ilex Chinensis Ilch ENSSi-L]
KR Euphorbiaceae Lisgim) ik Mallotus Paniculatus Mapa ENaW L]
HF} Fabaceae IR B 25 ¥ Mimosa Pudica Mipu 2
W4 SIRE Melastomataceae Ligawa Y WP} Melastoma Candidum Meca ENSS-L7]
H HF} Gleicheniaceae TEHE T2H Dicranopteris Dichotoma Didi ENa L]
5Bk BF Blechnaceae e 5 W% Blechnum Orientale Blor AAHEY)
VR Cyperaceae R4 TR I R imbristylis Dichotoma Fidi NG|

N RREGARYE PSR AR YRR B RG>

R3 TRAKSTAREDNALENHEEZEEMESMEE

Table 3 The important values and niche widths of understory invasive and native plants in different stands

Moy Yy f2E AT || M Yy FEE AL FERE
Stand Species Important value  Niche width Stand Species Important value Niche width
FTEZLEVA Tmey 0.456 0.543 KA Misi 0.886 0.758
Pinus elliottii Misi 0.420 0.641 Acacia Rhre 0.856 0.711
Mifl 0.377 0.486 auriculaeformis Bipi 0.302 0.375
Didi 0.264 0.362 Blor 0.168 0.444
Bipi 0.263 0.440 Mimi 0.148 0.672
Prel 0.188 0.546 Zaav 0.110 0.446
Meca 0.089 0.459 Rhto 0.097 0.280
Euod 0.081 0.211 Iich 0.085 0.440
Blor 0.073 0.247 Mipu 0.084 0.402
Mipu 0.061 0.298 Prel 0.069 0.173
JE - He Didi 0.927 0.623 ) Bola 0.522 0.673
Eucalyptus Roco 0.646 0.449 Cinnamomum Prcl 0.474 0.838
urophylla Misi 0.314 0.100 camphora Rhto 0.306 0.608
Prel 0.256 0.366 Roco 0.222 0.507
Euro 0.176 0.496 Bipi 0.211 0.579
Psse 0.144 0.300 Mimi 0.147 0.282
Bipi 0.082 0.226 Mapa 0.111 0.310
Orsa 0.075 0.119 Imey 0.077 0.100
Euod 0.068 0.367 Imey 0.077 0.100
Fidi 0.050 0.100 Sptr 0.031 0.100

HF B EAEHEAT T AL s < A" AR
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Fig.2 Ecological niche overlap index range of understory

invasive plants and native species in different stands
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Table 4 Ecological responses of major vegetation in different stands

KK RRAE Y ES | YU AR AR AR AR TP AT LT AR T 3 D5, DR e 3 e

/4
Zfa}ri]s i%pjjies ALy R i?)jfies ALy k
TR HIAL Imey 0.101 5.371 Prcl 0.161 3.389
Pinus elliottii Mifl 0.041 11.940 Meca 0.035 13.147
Misi 0.175 3.662 Euod -0.209 -1.013
Didi -0.059 -6.164 Blor -0.157 -1.576
Bipi 0.033 13.423 Mipu -0.122 -2.454
Rk Didi 0.262 2.381 Bipi -0.092 -2.462
Eucalyptus urophylla Roco 0.175 2.564 Euod 0.111 3.321
Prel 0.022 20.867 Orsa -0.198 -0.603
Euro 0.137 3.631 Fidi -0.111 -0.903
Psse -0.086 -3.488 Misi -0.199 -0.503
KRR Rhre 0.209 3.395 Zaav -0.045 -8.831
Acacia auriculaeformis Misi 0.286 2.650 Rhto -0.191 -1.465
Bipi -0.091 -4.106 Tich -0.051 -8.658
Blor -0.035 -12.701 Mipu -0.064 -6.305
Mimi 0.231 2.912 Prel -0.249 -0.696
TR Munu -0.246 -0.755 Bipi 0.156 3.712
Cinnamomum camphora Bola 0.162 4.145 Mimi -0.112 -2.523
Prel 0.408 2.056 Mapa -0.138 -2.239
Rhto 0.095 6.402 Imey -0.192 -0.522
Roco 0.036 14.049 Sptr -0.170 -0.589

HB T EAEHRRT T AR s R AR SR NTHOR AL, ARFIRE i

MG TR TR 1Y) R E LA AR - LB R R AR SR R A AR
G AL TR B (3R 4) ; &0 b B SR ) 1 iR A A

B, Al FUUL X SE M RORE A4S F bR g
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Fig.3 The Ochiai index ( O/) of understory plants in Pinus Fig.4 The Ochiai index ( O/) of understory plants in Eucalyptus
elliottii stand urophylla stand
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