PHAL Y F 4Rk , 2024 ,44(4) :0634-0643
Acta Bot. Boreal. -Occident. Sin.
http://xbzwxb. alljournal. net/xbzwxb/home

SIRARES BRI, B — AR B, A A ZE 0T B 8 IR e A B A [R) N T AREE Y A 2 AR B g e [T ], PE LA 2= 4R, 2024, 44(4) ¢ 0634~
0643. [CHEN B L, BAI Y S, TANG L, et al. Effects of tree species composition on species diversity of different plantation communities in

Chengdu ring expressway[ J]. Acta Botanica Boreali-Occidentalia Sinica. 2024.,44(4): 0634-0643. ] DOI:10. 7606/j. issn. 1000-4025. 20230669

13 7 2H R XF B #R S8 4 1S 8 B 4E AN /] A T4k
REYMZEIERN R

=t a—ARLEOKLCHRER L RRE, MRS

(L Al K2 AR BE AR 61113052 PO IR K2 7K = AR 555 52 AR Bl 16 B S SE 50 ==, AR 611130)

# E (BRI AR S SARS PFX5 AN 7] 3% 38 AR 75 90 8 22 0 Pk 00 5% ], Sy AT B8 38 N AR
S5EMREES S, (7755 R I SUTRR Hb v b A #0048 300 15 8 B8 3 0 P A 1) 5 R0 AR [R) AR b 4 N AREE 3% C 1L 4
gl T, B Az TR A M; T, B AR b 5 IV L AR L LRI 38V, B AR GO (8 bR 43 TR 7 JObR R A Bk 4 F 22 6
AT em . [ERYOMFE KILEEA TS 190 FLKET 718 131 8. MTFiE Ry RE RS A
HARBRZTHAR, K i Mic st B AR T R 8 £ . (2 M (Broussonetia papyrifera) FH R (Humu-
lus scandens) T EAH 5 H K, 43 51 5 PR R TARBEE HEAR 2 5 B4 2 R AL . (3D AR bR 14 A F =
FEFEE(D) 3w T HABRE VS (P<<0. 05) ; B A2 19 Shannon-Wiener #§ 40 (H) . Simpson #§ %t (H') #1 D & % K /)
AR —BCRARBE N SN > T >0 >V Hp i sk H 48 80w 2 5 TR B A TR 38 A oAb B V&
(P<<0.05), (DFARBFHHEIRSEARZR D IEEOM H 550528 H 38450 H 850D 840 . Pielou #25]
R DR B EEME(P<<0.01) , SHEARZ M H F8ECM J ., $8E 2 B E AU (P<<0. 0D 7 K2 T8
THEEERZM H IE8CH 85D 55T ., B8R B EME(P<0. 0D, (415 K2R Fh 41K 5
R i 057 189 568 i . 2 5 o B SN MRV I Rl 2 R R U S S TR AR OE E S B A R TN T
PR T T T U5 25 A A O S RN BR S A 4 b 22 R A R

SRR PP AL B s BN AR MR R s AR TR R 2 R

hESES  S718.54 XHEFRER A

Effects of tree species composition on species diversity of

different plantation communities in Chengdu ring expressway

CHEN Bolan', BAI Yishu', TANG Lan', CHEN Huiqin', WEI Junde', HAO Jianfeng'*"
(1 College of Forestry, Sichuan Agricultural University, Chengdu 611130, China; 2 Key Laboratory of Soil and Water

Conservation and Desertification Control, Sichuan Agricultural University, Chengdu 611130, China)

Abstract [ Objective ] The study aims to explore the effects of tree species composition and other stand fac-
tors on species diversity of plantation communities in different road areas, and provide reference for the
construction and management of plantation communities in Chengdu. [ Methods] By using the typical plot

method, the stand factors and understory vegetation species diversity of 5 different tree species in the plan-

W #s B #1.2023-10-20; & B fm Y 2 B #7 . 2023-12-17

HEEWB HEARPFESTH(31370628) ; 1UJIEHEFIT — I H (152B0020)

TEE B FRIE 22 (1998 — ), 2, AR LR R A, E N RMA S 2 MO AR TR 275 . E-mail:2324210711@qg. com
xS AEEA B B, EENFE RS ML AES TRE2MIE . E-mail: haojf2005@aliyun. com



4 4] Wi > L 45 <A i 2L SO0 B S8 Ik v 3 B S [N T AR 7% 0 b 22 A A 14 2 635

tation community ( [ , poplar pure forest. II , camphor and poplar mixed forest. [l , pure camphor for-
est. [V, mixed forest of camphor and eucalyptus. V , eucalyptus grandis forest) of Chengdu Ring Expre-
ssway were investigated. [Results] (1) A total of 190 species of understory plants belonging to 71 families
and 131 genera were recorded in the study area. The number of species of plant families recorded under the
forest was more in the herbaceous layer than in the shrub layer, among which the number of understory
species recorded in the pure camphor forest was the highest. (2) The important values of Broussonetia pa-
pyrifera and Humulus scandens dominated the shrub layer and herb layer of different plantation communi-
ties, respectively. (3) The shrub species richness index (D) of pure camphor forest was significantly
higher than that of the other communities (P<C0. 05); the Shannon-Wiener index H , Simpson index (H")
and D index size of the herbaceous layer had the same trend of change, showing ll > N > 1 > I >
V', of which H of pure camphor forest was significantly higher than that of the other communities, except
mixed forest of camphor and eucalyptus (P<C0. 05). (4) The average crown width in the tree layer was
significantly positively correlated with D index and H index in shrub layer, H index, H' index, D index,
and Pielou uniformity index (J ) in herbaceous layer (P<C0. 01), and negatively correlated with H” index
and J , index in shrub layer (P<C0.01). The average height under branches in the tree layer was signifi-
cantly positively correlated with H index, H' index, D index, and J ., index in shrub layer (P <C0.01).
[Conclusion| The tree species composition, average undershoot height, and average crown width of the
tree layer significantly affect the species diversity of plantation communities in the road area, and the selec-
tion of appropriate tree species and regular pruning management would be conducive to the formation of
good tree and shrub community structure and the maintenance of understory vegetation species diversity in
road plantations.

Key words tree species composition; road plantation; understory vegetation; stand factor; species diversity
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Fig. 1 Species compositions of the understory vegetations in Chengdu ring expressway
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Table 2 Important values of main species of shrub and herb layers in different plantation communities in Chengdu ring expressway
e | . A
Community . ) . Sums of
Layer Main species (important value) .
type important value
I JAFAMC0. 366 1) +BIFF (0. 299 0) + RAHEC0. 142 9) +H# (0. 088 1 0.896 1
Alangium chinense + Cinnamomum burmanni + Cinnamomum japonicum ~+ Broussonetia papyrifera .
I F (0. 409 6) + KA (0. 288 7) + 2 11(0. 048 9) + B (0. 036 5) 0.783 7
Broussonetia papyrifera -+ Cinnamomum japonicum ~+ Ligustrum lucidum -+ Cinnamomum burmanni .
HEAJZ m R (0. 318 9) + KA (0. 238 7) -+ 4 H (0. 038 8) +ZEH (0. 031 5) 0.627 9
Shrub Broussonetia papyrifera -+ Cinnamomum japonicum ~+ Rubus coreanus + Koelreuteria paniculata :
N FEA 0. 239 4) 4% ¥1€0. 131 2) +/NEE (0. 127 8) + KA H:(0.106 5) 0. 604 9
Broussonetia papyrifera+ Ligustrum lucidum + Ligustrum sinense + Cinnamomum japonicum : )
v R C0. 343 7) + B (0. 152 4) +Hz B A (0. 096 3) +H47 (0. 091 6) 0.684 0
Eucalyptus robusta + Broussonetia papyrifera+ Sambucus williamsii + Pterocarya stenoptera :
I 30,167 3)+2RAKF (0. 147 8) +#EHL(0. 083 2) + KRB (0. 060 6) 0. 458 0
Artemisia argyi +Oplismenus undulatifolius + Humulus scandens+ Pteris cretica var. nervosa :
I Y2 7K 1E.(0. 168 0)+JE3£(0. 138 3) + 4§ (0. 058 7) + L (0. 057 1) 0.422 1
Pilea notata + Solanum nigrum + Achyranthes bidentata + Digitaria sanguinalis .
B m AEEL (0. 083 0) +FLARIF (0. 073 8) 4B (0. 067 9) + 1 4B (0. 058 1) 0,282 8
Herb Humulus scandens~+ Polygonum perfoliatum + Achyranthes bidentata + Achyranthes aspera '
v HERE(0. 186 4) +3E T 71(0. 170 7) + AKE (0. 070 2) +1& KA (0. 063 9) 0.491 2
Humulus scandens + Alternanthera sessilis + Persicaria posumbu+ Pilea notata o
HERL(0.359 8) + I #(0. 184 9) +4H R (0. 118 1D+ 24K (0. 070 D 0.732 9

v Humulus scandens + Alternanthera sessilis + Sambucus javanica -+ Achyranthes aspera
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Fig. 2 Diversity indexes of the vegetation species under the forest of Chengdu ring expressway
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Table 3 Redundancy analysis ranking and Monte Carlo substitution test results
#E K JZ Shrub layer HAZ Herb layer
EEL fife e 2 fife g
Index Explained Explained
RDA1 RDA2 e F P RDA1 RDA2 L F P
variations variations
/% /%
T8 Average height  —0.636 8 —0.1826 2.5 1.0 0.312 0.3565 —0.5285 <0.1  <C0.1  1.000
S 47 il 4%
?l@ﬂ'ﬁ‘ﬂffr( —0.136 0 0.699 4 1.6 0.7 0.488 —0.6543 —0.103 6 6.0 2.4 0.176
Average breast diameter
PR o s . -
Average under-branch height 0.872 3 0.406 8 38.4 11.2 0.002 0.262 2 0.649 0 3.4 1.4 0.252
PR 0.0323 0.9244 21.3 9.0 0.002" —0.8793 —0.3915 47.9 16.6  0.006"
Average crown width
< Mﬁ&g —0.6107 —0.3670 1.5 0.6 0.528 0.547 0 —0.1313 0.4 0.2 0.706
Stand density
HBEAIBE Canopy density —0.5767 —0.1121 1.2 0.5 0.618 0.5301 —0.5992 5.5 2.0 0.190
S 1E{H Eigen value 0.448 1 0.213 3 0.632 1 0.000 5
itk
Explained variation 44. 81 21.33 63.21 0.05
(cumulative) / %
T xx FOoRMAF AR (P<<0. 0D,
Note: ** indicates an extremely significant correlation(P <0, 01).
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AH, average height. AD, average breast diameter. ABH, average under-branch height. ACW, average crown width.

EFD, stand density. CC. canopy density. D, Species richness index. H', Simpson index.

H, Shannon-Wiener index. J . Pielou uniformity index.

Fig.3 Sorting diagram of redundancy analysis of the shrub layer (A) and herb layer (B)
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