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Abstract: Greening tree communities in fifteen comprehensive parks in Chongqing were investigated to analyze the im-

pact of park age on the diversity and composition, and homogeneity among parks. Park age was divided into three stages
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including before liberation ( before 1949) , before the municipality period (1950-1998) and after the municipality

period (after 1999). The results were as follows: (1) There were 59 tree species, belonging to 28 families and 48 gene-

ra, among which native tree species accounted for 81.36% , exotic tree species accounted for 18.64%. (2) There was no

significant differences in the richness of park trees among the three stages, but the tree abundances in the park after

liberation and after the municipality period were significantly higher than that before liberation; The proportion of alien

tree species in community was no significant differences among the three stages; The application of Ficus virens, F. con-

cinna , and Koelreuteria bipinnata in the park was decreasing, while the application of Cerasus serrulata, Magnolia gran-

diflora, Osmanthus fragrans, and Michelia champaca was increasing. (3) The degree of homogeneity between parks of

different ages was low, but the Jaccard similarity index between plant communities in the parks before liberation was sig-

nificantly higher than that in the other two stages. There was no significant relationships between the Jaccard similarity

index and the age of park. The historical factors, garden culture and modern urban greening regulations may be the limit-

ing factors for the use of alien species and may lead to a low degree of homogeneity of small-scale plant communities.

Key words: urban park, arbors, diversity, exotic tree species, evergreen tree species
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Table 1  Details of fifteen parks
Mk AN kY AN
N [ vark Construction St Park area  Number
ame of par time 8¢ (hm?) of plot
T 2 el 1911 I 6.63 5
E-ling Park
9 R 2 [ 1927 I 2.8 5
Nanwenquan Park
Fbi A 1927 I 10 5
Beiwenquan Park
YNV 1929 I 1.2 5
Renmin Park
B[R /N 1930 I 7.43 5
Beibei Park
MRS L2 el 1955 il 5.4 5
Pipashan Park
YO el 1957 il 17.2 5
Shaping Park
PN s 1986 1 8 5
Dadukou Park
biine /NI 1987 il 13.33 5
Bijin Park
IIFH 2 el 1997 I 9.33 5
Shanhu Park
ST LS 2001 | 16.11 5
1 LIRS 2, LR 3. BHAR, 4. ek F A Pingdingshan Cultural Park
Fi; 5. R AR 6. WIFAR, 7. P TN SCE 2 A S [l 2007 m 10.67 5
bel s 8. FEUE NG 9. AR 100 HEAE 2B 11, S Zhonghuameide Park
AN 12, R 13, IR ; 14, DA LA 23 2010 I 15.7 5
15. JeE r /8 Ronggiao Park
1. Beiwenquan Park; 2. Beibei Park; 3. Bijin Park; 4. Longtousi sz‘%#/z*\l)ﬁ] " 2011 It 43.33 5
ongtousi Parl
Park; 5. Daxuecheng Central Park; 6. Shaping Park; 7. Pingding- “gt
PN G B N | 2012 m 22.5 5

shan Cultural Park; 8. E-ling Park; 9. Renmin Park; 10. Pipashan
Park ; 11. Shanhu Park ; 12. Ronggiao Park; 13. Nanwenquan Park ;
14. Zhonghuameide Park; 15. Dadukou Park.

(S b /N B (T =Y

Fig. 1 Schematic of the distribution of chosen parks

Daxuecheng Central Park

17218k, ¥ KA Fh 59 Fh, K8 T 28 Bl 48 8, H
b RE R R (5 A A xR LBl 79.67% , T &
WA 12 B, Lo 20.34% , Fh 2850 £ R
FERE(5 T8 6 B, HETA MY 10.34%) . £
BB 48 B, BN R 81.36%, Bl i kR
82.4% ; HP AR FI 11 Fh, FhIE 5 LLoH 18.64% , Hit
ditl o 17.6%, SRR 31 A, B2 L h
52.54% Kui 5 ol 72.34% ; ¥ A AP 28 R R
FH R 47.46% BUE A LN 27.66% .,
2.2 AEFARY T SR AT B2 MR I (LY A B )
51 B AT ARZE N 41 2 145, YR+ Fig. 2 Set of plots in park(e.g. Shaping Park)
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Table 2 Common tree species in Chongqing park greening

A P T 4 3/ A T Y i
Chinese name Latin name Origin Life form Frequency (%)
R Ficus virens %+ N WL E 57.3
T Cinnamomum camphora £+ N WEE 50.7
Mt Ficus concinna %+ N Wt E 49.3
PN Osmanthus fragrans 1N WaE 38.7
e 22 Magnolia grandiflora ARk A Wat E 32
A Ginkgo biloba %+ N FAT)) 30.7
W Michelia champaca %+ N HWHEE 24
EEFN Bischofia polycarpa 5+ N %t D 21.3
RN Cerasus serrulata HhK A W D 20
23 A Koelreuteria bipinnata %+ N %D 17.3
iifi % Livistona chinensis £+ N WEE 16
L RLEIN Podocarpus macrophyllus Z+N WEE 14.7
A Phoebe zhennan 2+ N W E 14.7
X TR Acer palmatum S+ N %t D 13.3
ESL/N Cedrus deodara Hh3k A W E 13.3
Tk Syzygium jambos £+ N HEE 13.3
WA Jacaranda mimosifolia sk A %D 12
S (-2 Prunus cerasifera Z+N %D 10.7

W B = A I IR RE DT B BT MBx100% . N. £+ AL 4bk; E. %5 D. %t T,
Note: Frequency = number of plots in the tree species / total number of plots X 100%. N. Native; A. Alien; E. Evergreen; D.

Deciduous. The same below.

247 A a 1501 g b
] . : _ - X
- a
;] T I I 120 1 : 1 I
. s 1 |
£le [ g
S ] S 90 l
& 124 s
%; ] 60
.
# 0
4 30
0 0
I i 11 I i I
MrEg Stage MrEx Stage

RE/NGFHRFRR BA BE 2R (P< 0.05) . T,

Different small letters indicate significant differences (P<0.05). The same below.

B3 =ABBIEE R (A) FIZE (B) A

Fig. 3 Comparison of richness (A) and abundance (B) in three stages
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Table 3 Dominant tree species of in different stages
W Bt 4 T 4 PIES A el b
Stage Chinese name Latin name Frequency (%) Life form Garden use
1 it Cinnamomum camphora 72.0 g SHE T W
E ST
TH B Ficus virens 60.0 H gk SHE A W
E ST
KR Osmanthus fragrans 56.0 g WAL
E KV
52 P -2 Koelreuteria bipinnata 32.0 V& W AE AR
D FV
D e Magnolia grandiflora 28.0 H ok NRAEAR
E FV
1 BB Ficus virens 80.0 A SHE B A
E ST
pil Ficus concinna 76.0 LRk SHE T
E ST
& Cinnamomum camphora 44.0 Y JHE T B
E ST
iy = Magnolia grandiflora 28.0 853 AL
E FV
1 Jis Cinnamomum camphora 60.0 F853 SHE B A
ST
ks Ficus concinna 56.0 A SHE B A
E ST
T Michelia champaca 48.0 Hak AL
E FV
[ERNAE Cerasus serrulata 40.0 V& WAL
D FV
AR Phoebe zhennan 36.0 853 SHE R A
E ST
A Ginkgo biloba 32.0 #n NI AR
D LV
faf f6 2% Magnolia grandiflora 28.0 g5 SRAE
E FV
g2 Prunus cerasifera 28.0 by pUNI)
D LV
. ST. BRI ; FV. MAER ; LV. WA,

Note; ST. Shady tree; FV. Flower viewing; LV. Leaf viewing.

70 7
£ 60 |
& 50 7
@ 4
8

S 40
O 4
$ 30

20

e

10 7

0 -

[
W
dm

0~15 15~30 30~45 45~60 60~75 >75

FARBBESLER
Classification of the DBH of arbors (cm)

K4 =ABrB e RNt oA

Fig. 4 DBH distributions of arbors in three stages

BN 5~23 58 I B AR T ARZ R 96~ 149,
PiRhFE B 15~ 225 55 B BL A el IR R 2 B2 oy
107 ~ 136, W) Fl=E & N 15~ 24 76 BURE 1 AU [R]
PITEOL T, =B BLZ B A B Ir R 5 B 22 = oA
WEHEL BNHEARTARZEEES T8 1
MrBt (P<0.05) (&l 3) .,
e N T T N Y B N
20%) WL 3, MFE 3 AT LAE Y, B Ffar 46 T 22
FE = AN 17 R B sk e Al 8 B R 7
55 1A 1L B BeT 1z R FH A S AL B Folr, 3 2% 43 51
1 60% F1 80% ; £ 55 T [ B WIAR Dk . MEHA 72
5 1 BB B, AR S T AN S TR B Bl
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FARHRE D EZER

A. EPIIEMS; B, faifEE 2% C. FEM; D. #2%; E. KB F. HARKRE,

Classification of the DBH of arbors (cm)

G. TEfA; H. B

; LOAE,

A. Koelreuteria bipinnata; B. Magnolia grandiflora; C. Ficus virens; D. Cephalantheropsis obcordata; E. Osmanthus fragrans; F. Cerasus

serrulata; G. Ficus concinna; H. Ginkgo biloba; 1. Cinnamomum camphora.

SMNRFFARIIFEL & b

IR N R i

Fig. 5 DBH distributions of those dominant tree species
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A B
2 40 1 a a L2
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3 30 - B
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c o (— c s
£ 9 20- J 1 ¥ 23
E e
g 2 #8107
& 7104 E
a +
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K6 NIA B B BEl b ok 7 A Fh A2 f i 34

Fig. 6 Trends of exotic tree species in three stages
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Fig. 7 Jaccard similarity of three stages (A) and comparison between each two stages (B)

o o o o
w A~ O o
-
e
.
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o
S
N
-

Jaccard AL 144
Jaccard similarity index

o
-

o
[S)
.

0 25 50 75 100
YN =
Park age difference (a)

K8 AREAER 2 Jaccard AHBIERE B OC R
Fig. 8 Relationship between park age difference

and Jaccard similarity index

bR DE Y, & 76% F1 56% . 4 T e 11
B B2 [l o £ A Al LA S8 7 45 R UL 6 A S T L
S 1A A Tl b UL B TR AR Al 1 07 FH B B R R R
55 MBI B 2 el 25 2% B At 46 SO it A 4 K o 1 B
(%£3),
2.3 NEFARMBEEN

AN B T AR M 12 53 A BB LA A R A
i, TR AR KD FBEPLE0~30 em(K 4) . 5
I 58 T BT AR R AR & b o 3 5], 3=
B AR A BEVE (R RS, /2 =60 cm
MITEA FZ AR T 55 1B B 5 I B Be A el
H1 90% [ F* AR B 4E 53 A #E 0~ 30 em Z [8], A& WL K

2 =60 cm BJME,

N R AR T = N N T e S e
A I ABE K PO AR P A2 < 15 em AN L AR
M E8 B5 2 P 2R B i 42 < 15 em B9 EL 1) 55
D MFE =45 em BRI 2, HERS R RTER A 1Y
W42 A3 A5 FEEAERTE 15~45 em BIX[H] (E5) .
2.4 NEEVEENRRL

51 B BeA R I R R o 8.94% ~
25.93%; &5 11 By Bz 4h ok 7% K 9 Fh 805 Lt ol
12.34% ~31.46% ; 57 T B B 0ok T7 AR 4 B8 L
1 18.98% ~27.43% ., =/~ B BLIa] 41 Sk B Fh 59 4
FRECMASEE S 22 R AR E (F6)

51 B BN 5 A Z B TR AR Jaccard 4
RITEFE BN 0.449+0.057, & T4 DB A
Bl (0.337+0.119) FI1 265 0 B BE W 23 Bl (0.255 «
0.090) (P<0.05) , A[FEIBY B Z [T AR Jac-
card HHIIEFE B B ZEHER(EH 7).

O E 2Z (BB AR 4 22 8B R 16 ~ 101 a2 el 2 [A]
) Jaccard AHALEHE ZLA T 0.167 ~0.617 Z [0l ; 24
bl 2 [8] (AR #2225 Jaccard AHAUMEFE B0 18] G B 3
MHRKFR(E 8),

3 it 54
ARWFRAE 75 R g3 T 59 FhagfbFr

ARl FC A AT AR B I o5 B EE 1R 18.64%
F I H R I 2 P LR DL S W A
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h L 2003 AFXF b T2 B R4 B R O A B
200 NTRAKE Ty AL e SR F] 78 A LRALK R, Ho
AR TR 5 LR 62.3% (Li et al., 2006) . 7FE[1EE
PEMP IR 127 AT AR Jr Hid sk 2 80 At
i, F b Ah SRR FP BT &7 LB SR 77% ( Nagendra &
Gopal, 2011) . i T3 Tl w9 2 el 3 2 2 U 4%
e, I AR R S 1) A B A L, AR ) 4H R L
A i WY B Ty S0 RN M SRR €8 (AR A ,2010) , HEBR T
PUA S B R £ 42 20 42 80 4405 At i, Ju HE
1998 4F F ik, ER T4 0 il R e, e d 5 A4
s EARAE (R, 2007) [ ZR R — R A1
D] £ by 8 35 Y B ) T 0 R A Rl g 4 fifi 5 R
PR el 2R A A Bl L & 98k =
3.0 AEEREFADTH S HEME

R [F) AR 38 28 el 22 (8] I K ) i =F & 3
ZIEZ A B E 25 RN AR5 Y
M Z B IE AR LR B R, Figueroa et
al. (2018) I\ M A Y ) Fh = & B2 5 2 el 4F % 1F A
O, T R U 1) I AR OB AE TS I R AR AR
(R A I T 2 Tl A 40 ) 40 ok 22 R 1 TR e 2
AR R L Rh 2w R T BRI R R A % R B
IS AR KRB K B 17 B (2017)
XoF VA ) (148 A e B T TR AR o R
TR B D R B A Tl R X T A B AL R
JER A A S R A I A R
B TAE X BB RIF 5 v, IBORE T AR 5 A Pl R T
FEURA G, RV el 1) BEURE: T R K, IR L b 2
JEE R 1E AT R 2 DR Sy A — 1 AR TG AS SR AT 1 8K
J ( Fisher et al., 2016) ., FEAWFFR A, 24 BUEE R
B2 5, = AN B B el IR AR Fp 3 5 B 22 B) G
EXES . BT MRBEA R I AR, K
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