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Abstract: The naturalization of alien plants has attracted extensive attention from ecologists because it has a potential
invasion risk for the local ecosystem. Community and population structure reflect the environmental adaptability, population

status, stability and development trend of plants, and can provide a reliable basis for judging the naturalization of alien
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plants. Cydonia oblonga is an ancient fruit introduced and cultivated worldwide for more than 4000 years. It has been
introduced to China for more than 2500 years, but there was yet to be reported about the living state of its wild feral
population in China. This paper took C. oblonga population of Baozhong Mountain, Hunan, China’s only place of wild
C. oblonga population, as the research object. We analyzed the species composition and the community structure based on
the space-for-time substitution method. We conducted a quantitative analysis of the population dynamic of C. oblonga using
a static life table, survival curve, and time-—sequence model. The results showed that; (1) There were 20 families, 28
genera and 31 vascular plant species including 16 woody species and 15 herbaceous species in the community. The floristic
composition was mainly temperate plants which accounted for 75% of non—cosmopolitan genera in the community. (2) The
community showed an obviously hierarchical structure including shrub layer and herb layer. The individuals of shrub species
were concentrated in the 0—1.5 m height class, accounting for 81.81% of the total number of individuals. (3) The age-
class structure of the community showed a nearly reverse “J” growth curve, and the survival curve was closer to the Deevey-
Il type, indicating the stable renewal potential of C. oblonga population. (4) The survival analysis showed that the growth
of the population was characterized by an increase in the early stage, decline in the middle stage, and stabilization in the
later stage. Time series prediction showed that the populations of C. oblonga would increase in the future, and the number of
seedlings and immature trees would remain stable, indicating its low regeneration capability. According to the results,
C. oblonga has been naturalized in China. This research can provide a scientific reference to managing alien plants in the

region and further developing and utilizing Cydonia oblonga.
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b BRI R R BEGR S AR S8R S = RS R S IR 7, R R A T Aok R
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fi i ( Cydonia oblonga ) “h 7% 1% Bt ( Rosaceae ) Mt 7 J& ( Cydonia ) RKASH Y, d I8 F =5 & s X, PAgF L
A BT FEFE SR R Y R A M D 2R G AR 25 B I TR SRR AT A T B 4
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TCSR T A T W R A B D L R LRI, T A R A U AR T SR R R IR S S A o 2
DX ZR AR R 5 A o AR R DA A v 1 A B 365 W PR HEA T AT, 285 5 WA A fi 28 AR A7 A R [ 7 57
PO S5 T 3 % AR S AR BEAT 13 , MG ARUAE ) U AR 2 E AT 4 W, 2085 58 mT Dy o [ DA A AL ) 44 S 10 5 35 A
HMRAARI AR B BRI T AR BES %5

1 Ak

1.1 BRI

TR DAV T80 i 2 R o v 8 S L A bR (27°48724"—27°52735"N, 112°12/30"—112°12'52"E) , Ml
Frb XL S 3 R 30—45° 22 8], Fee B V4R 802 m, FeAKIE4K 185 m, B K122 617 m, AL HEA FE N
B TUA RS2 | 43967 B0 5+ W0 2 1400 m LR WLTHE,400—500 m #2118 600 m Lk Ry ek, + 2R
79 40—80 om, T HERERRVE R BRNE . AUEE I A IR A, ARSI 15°C, AFRK R 1240—1360 mm,
TCREI 262—275 d, TEREBEIX A A b I R o o ] b bR b A A 3 R T P R AR DT
VR A /N DX 20T s A oA R R R, R A T, A A R 7 R, B A
VIR ( Cinnamomum camphora ) 8K ¥2 K ( Cunninghamia lanceolata ) Sk 32 ML ¥A ( Pinus elliottii ) K F B AT
( Phyllostachys edulis ) #kA 3 {SUFE 44 v 370 B30T £ B4 AT /N T R W AR, 2R LAEIRE ( Castanopsis eyrei) 7kl
( Castanopsis sclerophylla) ./INW 8 ( Prerostyrax corymbosus ) 55 MALH . MAFEREVE 4340 T O TR | R
750 m AL, SEEI8E R F 300, AR /NI AR 4475 (Hlex chinensis) . FH M ( Mallotus apelta) A WERA RS
224 ( Spiraea chinensis) F:AY ( Rhododendron simsii) | 111755 ( Rubus corchorifolius) 55 , R BAS 245 4 L 22 57
( Carex brunnea) & B8ETE R ( Dryopteris championii) , = K856 (Aster ageratoides) 1= ( Miscanthus sinensis) 5% ,
1.2 ATk

T 2021 4F 7 A XHEAEREE A TREHBR A B0 E 20 1~ 5 m x 5 m BEARJZUEMEETT , B M EARZ R A
XFFLAEM A A OIRE 3D 1 m x 1 m BRI DIBEARERE T AL KB 5 em LUT 34
F B S AR ST A A S E A FEARMR I FPZE  Fe4% (Basal diameter, BD, B3 5 cm 4B T EHA2) M &
(Height,H) &R, BRI REAZRE AR 2R 35 P35 w00 X e [ N AR 2
PO 7/EE TR T i
1.3 Bl
131 BERERE

(D) REEEYIX R, SHERAEH Y R0 53 1 v E Rh A0 i 4 7310 DX S 0 RE 7 R T AR 11 DX 2R
AT

)PFEEE, SH K AR 25 2 YR B B A ik AR Z ) B = (R +
AFXT 2 B AR 55 ) /3% 1009%% , e AR X I 25 B = (IZ W B (%) 3 1 AL T A TE RS A 2 181 AR ) X 100% 5 HAR 2
) EEAE = (A 35 B+ ARG 22 BE + AR XA ) /3% 100%

(3) FELRR oy, AHEAR)JZIATEI 0T, B EEHLL 0.5 m A3 sy, 3543 i H<0.5 m,0.5 m<H<
1 m,,3.5 m<H<4 m 38,
1.3.2 PR o

SR 2 AR T IR GBI G X 3 B e R X i sh 28 A8 (LR T 40 BT CAS B 224 E A
CIE MR R FE M A B b A AP EEIR O R R 408 8 MRk 1 Z2(BD<2 em) 1 %%4(2 em<BD<4 cm) | M %%
(4 em<BD<6 cm) ....... MIZK (14 em<BD<16 em) , RIGHAFE KL TR, 8 MER AT LIA R 5 MEKE
BB A (TR (T —I#2%) P (IV— ViR g KW (VI—VIIR ) Em (TRE4%) .
1.3.3  FhREARIR S5 M sh

B e tE S TR LS A Sh A AR O i, BARA RN
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(A/1)%x100% ; L, =(l,+1,,)/2; T, =L +L, +L,+-+L, ;e =T/l ;K =Inl ~Inl_ ;S =1,/
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2.1 fEIESSHE
2.1.1 PR X AT

AR P IO SR AR ) 20 B 28 J& 31 Fh AL S BRSHEY) 3 B3 J& 3 B B4 17 B 25 J8 28 Ff, J& |
Pt LR AR A5 358 ( Rosaceae ) (3 J& 6 ') 45 FL ( Compositae) (4 J& 4 F) . AAMY) 16 B, b S AT
51.61% , HA gt ARARAE Y 13 | 5 ARASAE Y BT 81.25% , Wy SEARAKEMINL 3 Fft, 535 M 4T (Hlex chinensis ) |
IR ( Rosa cymosa ) \ 323 ( Smilax china) , TR AR T 4 B 4351 AR 475 | RIS 28 ( Castanea
seguinii ) ,H & BHEACIR . FAAEY) 15 B, 5 EFRECRY 48.39% , ZAETE X R HBEE A 45 2%, 25 P T HEY JE vT
RI53 R 9 NI (R 1) . AR (2,6,7 404 4t 5 )&, i SR B (R B AE A e ) 1Y 25% ., TR
W47 (8,9,10,12,14 434 B I 15 & | o BB 75% , Horb DA 734 (8 43 A ) S =, o5 BRI 28%

x1 BEEMPTEVENSHXER
Table 1 The areal-types of genera of seed plants in Cydonia oblonga shrubland
A X ZEHY Areal-type J&%X No. of genera He At/ %
1 R A Cosmopolitan 5 20
2 Z 434 Pantropic 3 12
6 PTG FE I 4347 Tropical Asia to Tropical Africa 1
7 s WM /A Tropical Asia 1
8 JLiEH /34 North Temperate 7 28
1
3
1
3

9 ZEE AL E N [E] 434 East Asia and North America disjuncted

10 [HHEFR A 5345 0ld World Temperate

12 A X PG V. 2 FPF 434l Mediterranean , West Asia to Central Asia
14 ZE 434 East Asia

BT Total 25 100

2.1.2 fEEIE EATHY
AT T DLV o A AR Z FIREA)Z  EARZ 25 0.94 m, REAR 2P 0.26 m, 25 2RI
ROE ), HEARZEFREL 85% , LMK ALHEF (FH8 1.73 m, EEAH L 67.12% ) , KU R FE LA T

(D Cydonia oblonga
@ Hypericum monogynum

(® Miscanthus sinensis

0 @ Dryopteris championii

(5 Rubus corchorifolius
£ ® ® Lygodium japonicum
= 1
.%‘3 5 L 12 @ Sedum emarginatum
= Rosa cymosa
g 8 a
A 5

(© Serissa serissoides
Rhododendron simsii
@ Spiraea chinensis

G (2 Carex brunnea

@ Aster trinervius subsp.
ageratoides

Bl1 mRWLEEEE

Fig.1 Cydonia oblonga community in Baozhong mountain
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B P15 F ( Serissa serissoides) (IIRFEF (3 2) , BEAZFTIE AN 30% , LI R 250 FEAL AR, EE A
49.49% , HyR R R i Bk . = WK 55 (£ 3) .

x2 HEEEMEARYMEERE
Table 2 Importance values (IV) of species in shrub layer of Cydonia oblonga shrubland
A . o o o A
Yifh No. of P LiEDORTE 354 ARXT 5 AR 5 2 U
Species . Mean H/m RS/ % RD/% RC/ % 1V/%

individuals

% Cydonia oblonga Mill. 385 1.73 96.26 28.00 77.11 67.12
HAESE L3 Spiraea chinensis Maxim. 265 0.92 1.15 19.27 9.49 9.97
#1:8% Rhododendron simsii Planch. 115 0.99 1.05 8.36 5.49 4.97
554 Serissa serissoides (DC.) Druce 155 0.35 0.25 11.27 0.78 4.10
L% Rubus corchorifolius L.1. 110 0.93 0.32 8.00 1.59 3.30
G228k Hypericum monogynum L. 95 0.40 0.13 6.91 0.44 2.49
WHEF Lespedeza bicolor Turcz. 80 0.30 0.08 5.82 0.50 2.13
4 Rubus parvifolius 1. 40 0.90 0.05 2.91 0.75 1.24
INREHR Rosa cymosa Tratt. 35 1.06 0.15 2.55 0.87 1.19
K3 llex chinensis Sims 30 0.75 0.09 2.18 0.64 0.97
H M Mallowus apelta (Lour.) Muell. Arg. 5 1.50 0.35 0.36 1.37 0.70
5 Castanea seguinii Dode 15 1.00 0.07 1.09 0.50 0.55
T Ligustrum leucanthum (S.Moore) P.S.Green 15 0.47 0.02 1.09 0.29 0.47
4 Lonicera japonica Thunb. 10 0.30 0.02 0.73 0.02 0.26
3 Smilax china L. 10 0.60 0.01 0.73 0.02 0.25
AR Viburnum setigerum Hance 5 0.30 0.00 0.36 0.08 0.15
K F17E%E Rubus tephrodes Hance 5 0.30 0.01 0.36 0.04 0.14
&t Total 1375 — 100 100 100 100

x3 BEEMNEAEYMEEE
Table 3 Importance values (IV) of species in herb layer of Cydonia oblonga shrubland

L Ty Ry LINIES: S HRRS 35 HEH
Species Mean H/m Mean C/% RA/ % RC/% 1V/%
W ERZE L Carex brunnea Thunb. 0.21 18.92 50.55 62.62 49.49
[ 85 9% T 3% Dryopteris championii (Benth.) C. Chr. 0.25 2.75 12.09 9.10 11.97
= k%5 Aster ageratoides Turca. 0.41 221 13.19 7.31 11.73
2 Miscanthus sinensis Anderss. 0.73 4.17 6.59 13.79 9.74
134575 Lygodium japonicum (Thunb.) Sw. 0.13 0.33 4.40 1.10 3.79
M5+ K Sedum emarginamum Migo 0.05 0.08 4.40 0.28 3.52
¥)% Woodwardia japonica (L. F.) Sm. 0.20 0.75 2.20 2.48 2.54
W1# 4 Liriope spicata ( Thunb.) Lour. 0.30 0.42 2.20 1.38 2.17
KA B3 Viola inconspicua Blume 0.05 0.08 2.20 0.28 1.80
T Senecio scandens Buch.-Ham. ex D. Don 0.15 0.25 1.10 0.83 1.62
INYEEL Conyza canadensis(L.) Crong. 0.25 0.25 1.10 0.83 1.62
4t Total — — 100 100 100

HEARZEERETT 1.5 m LUF 3 1125 ¥k, HHEARZ SRS 81.82% , Ho DL 1—1.5 m mEHA
B Z 15 440 Bk, 5 MM 32% (8] 2) 51.5 m DL ERYRIREA 250 #k, o dER: 5 ARl 98% , H:
RE AT, BEEOL SRR R A R O R B = B B 3.8 m, DA 1.5—2 m RN REURZ
(90 #) , HIKH 0-0.5 m(70 #k) . 1—1.5 m(65 ¥k) 1 2.5—3 m(65 #k) ,0.5—1 m = BEHALA 5 Bk,
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VI
VI

T 2% Height class
=

I

vii

= < =

T 2% Height class
WA Age class

il
II

AMEBR No. of individuals/Bk

B2 RBUEFEMERENSERGHRBEMBENS EREHMRREN
Fig.2 The height structure of all shrubs, the height structure and the age structure of Cydonia oblonga population in the Cydonia oblonga

shrubland of Baozhong Mountain

22 FEEEDIS
221 FERR NS R

B FERPIE IS G A R R ] )7 RS R AR AR e Bk IR AR (I 2) . SIRGUR, TR
AR Z (N RN 22.08% , FLUR A T Y 2%, 35 4 VB0 20.78% . & KB Bh & (1) /M
(I—10) A (IV—V ) B VI—=VD) A (VD) o5 S e 153 50 4 22.08% (41.56% ,27.27% \7.79% il
1.30% , %A KT/ INAMAEUR f 2 TEAE IR 45 & 8 B BE RS0 R BT 22 , (B4 i SRS A1 > F /R
VU A% R S0 BH e g A 2 I A K A iy,

R4 BEMBEIHTELELR %

Table 4 Dynamic indices of Cydonia oblonga population

Vi v, Vs vy Vs Vs Vs Vpi 4 pi P [/ZN

5.88 0.00 12.50 50.00 57.14 0.00 66.67 21.05 2.63 12.5

EAFRREE V,, Vo= Vs, V, KT 0,100 VR VAET 0, U TR RF I 20 25 40 e I Ry < B4 K Ao - K Aae - K
MBS CR (£ 4) , BudshSBIEE Y >V >0, LR IR RS (A 2 IR e i a3 B v iR T 0, 1T
DLZF R T LR O T BRI, BENL TR KAE Py = 12.5% , BB AR AR XS 21 AL BEAL T
A S U M T RE 155
222 FhEEERASAL Ay RS 2k

AR AR AL AA TR AR (1) BEE WS NI 2 Wi (32 5) , FF S W Rl E o e bt A a8
(e,) BARZIZW T ke 7RSS VIS s A I 8h , Ul ARRAEZE S 1 ( 1) AU/ TT—1I1) & & s 09 7% 25 B0
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BN RS, BRI RIRIZET -3 (g, ) FITH R F8 (k) 7E55 1T VIRE 9 0, BEWZE /MR ( IT—1I) R AR ( VI—
VID) L& BB, 564 R i H AR b . FEAS SIS 1T VIR G IR DL I G RIZE T4 (¢, ) FITH 2K
(k)T — VIR AA S 2 Ty, X 5 A A B (e, ) BT T B BE B AHOC

UG 18] VA5 B ARG AEFh R A 0 75 2R AR .y = 2408.2 " (R =0.8738) ,y=1977.2x " (R*=0.6599) ,
A DLAE BRI R TR, BT RR R 1 A7 3% I TE R4 T Deevey- 11 Y,

R5 BEMBEBSEGR
Table 5 Static life table of Cydonia oblonga population

ﬁ”ﬂ] [ A, L W, 4 L T, e, K.os,
1 DBH<2 85 1000.00 6.91 58.82 0.06 970.59 4029.41 4.03 0.06 0.94
1 2<DBH<4 80 941.18 6.85 0.00 0.00 941.18 3058.82 3.25 0.00 1.00
m 4<DBH<6 80 941.18 6.85 117.65 0.13 882.35 2117.65 2.25 0.13 0.88
I\% 6<DBH<8 70 823.53 6.71 411.76 0.50 617.65 1235.29 1.50 0.69 0.50
A\ 8<DBH<10 35 411.76 6.02 235.29 0.57 294.12 617.65 1.50 0.85 0.43
Vi 10<DBH<12 15 176.47 5.17 0.00 0.00 176.47 323.53 1.83 0.00 1.00
VI 12<DBH<14 15 176.47 5.17 117.65 0.67 117.65 147.06 0.83 1.10 0.33
Vi 14 <DBH<16 5 58.82 4.07 58.82 1.00 29.41 29.41 0.50 4.07 0.00

2.2.3 PR T

ARV AR (S ) ) FBRTIFET R (F ) ) BEES G 53501 S 5% 126 Dl R PR s 1 fa 4 7E %8 1 —1II
NV VA A G2 A i AE SR T — VIR AR R ZL, HARSS TAR I VIR gz ] (1 3)  fERiZ (A ;)
AL AT BT IET R EEAR B FET B (f ) ) TE5E | — IS I (i SRR 2R AR AR, T 5 8 K 52 U Bl 72
Ak, 6B A 7 2 /NG B B3 TR 11 5 4 R 2880 2 v I B3 81 Ay 2 ) o P 53 4 T ol A5 A AR B30 o 340 3
WD H AR KR EA TR s AR5 IS ARt T2, Bk E  ARFERI R 2h R A AT
WL, A | FE RS AR A

PR B Functional value

A% Age class

B3 REMBNEER(S,)) RURTER(F,) HTEE(,, ) WERE(),) GH

Fig.3 The survival rate, cuamulative mortality rate, mortality density rate and hazard rate function curves of Cydonia oblonga population
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