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Abstract ; The formation of stable community is the objective of ecological protection in highway slope. In order to explore
the community characteristics in highway slope ecological engineering after ten years’ succession, the species composition,
plant life forms, and species diversity index were investigated through building natural restoration, the monoculture of
Cynodon dactylon and five kinds of mixture planting of shrub and herbage on typical slope of Bitong Expressway. The results
were as follows; (1) Plant community succession after ten years, a total of 52 kinds of plants appeared in the survey sample
plots, belonging to 17 families and 49 genera; and a total of 26 genra and 29 species of Compositae, Leguminosae, Gra-
mineae accounted for 55.77% of the total, which showed that these three families played important roles in the process of
vegetation succession in the restoration of vegetation. (2) Among the restoration methods, the proportion of perennial plants
was higher than that of annual herbs. (3) In the mixture planting of shrub and herbage treatment, the Patrick index, Shan-
non-Wiener index, Simpson index and Margalef index of reforestation communities tended to increase first and then de-
creased with density, and reached the peak when the seeding rate of herbage was 500 plants - m™. (4) The growth of mix-
ture planting of shrub and herbage was superior than that of monoculture of herbage and natural recovery. (5) Seeding den-
sity had no serious effects on the aboveground biomass and species diversity index of community. Considering the cost and
benefits of side slope protection, the initial seeding density of 500 — 600 plants * m™ can build a stable plant community on
highway slope with good protective effects. It can be applied to slope ecological restoration projects in similar area.

Key words: slope, vegetation restoration, species diversity, community structure, mixture planting of shrub and herbage
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Table 1 Ratio of seeding plants in different
restorati()n measures
s L oA
Ab ¥ WA 7 2 S Shrub
" . Herbage seeding X
Treatment Restoration measure densit seeding
Y density

2
(plants = m™) (plants - m™)

BL  AKMKE 0 0
Natural restoration
SC 0 AR A 2 000 0
Monoculture of Cynodon dactylan
D300 HLERAE 300 100

Mixture planting of shrub
and herbage

D400 HHEIRHE 400 100
Mixture planting of shrub
and herbage

D500  FHERTE 500 100
Mixture planting of shrub
and herbage

D600 FHEIRE 600 100
Mixture planting of shrub
and herbage

D700 FHEIRTE 700 100
Mixture planting of shrub
and herbage

TE: BL. HARMKSE MM, SC. M 27 AL B35 A 31 ; D300, D400
D500, D600, D700 J3 5 A3 B A 7 ol 285 18 457 D K 43531 2 300
400,500,600, 700 [ 7 TRAE R b

Note: BL. Natural restoration plot; SC. Monoculture of C.
dactylan plot; D300, D400, D500, D600, D700 represent herbage
seeding density of 300, 400, 500, 600 and 700 plants - m”, re-

spectively.
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Table 2 Important values of dominant species under

different restoration measures

3 HREAM

Treatment Species mPOIZ?;;t) vatue
3.1 EBPHEMBEEEAN
eI A B B W B h AR B 17 B 49 R BL EH Xanthium sibiricum 19.82
= o B3 Acalypha australi 12.26
5200 SR TR 5 R S B, i A 9.62% ; e bl -
#BEFL Leonurus japonicus .
y [l . N
§RZ'§;F/L$E% 10 J% 10 }F‘:F’ ﬁ'm\ﬁﬂ/‘] 19.23%; %$+ H 42505 Trifolium repens 7.95
118 14 *EF, 54%\%&5@ 26.92%, y\%ﬁ*ﬁ‘}%gﬂﬁk A Cynodon dactylon 7.82
AR ,55.77% Y E T 58 . 25 B FIL AR A B} , H SC TR Pennisetum alopecuroides 35.63
é% 4423%}3@%%}“”6}.@:‘[: 14 4\%40 %ﬁ“éﬂbﬁﬁf‘% B3R Rostellularia procumbens 13.21
NI o " I H 3% Trifolium 10.49
By 25 ORI 20 OB, D HOR B T 4R e T e
N s b s o . G H Xanthium sibiricum 5.48
MRV R 4L k) o A ARA T R AR _AFS Erigeron annus 547
%”/ﬂ\:'fﬂlﬁl‘ 4 *1:]10 x@‘mﬁﬁﬁmﬁﬁ%%#% 2H.BZ; D300 AT Lespedeza bicolor 19.16
Hﬁ{ﬁﬂmﬂzﬂ 1 Ui/, ANERE T =0 B Y B E 1Y & B Xanthium sibiricum 13.31
LI f/:l, R ﬁ zlg %;l, R % ﬂ;/:i, jj * , = j( *4 |54 ,WH iéj ﬁ ﬁ TR TE Pennisetum alopecuroides 10.53
H s S e 1 . N N BRI Trifolium repens 9.09
54% , TERHETRIEAE P, = RBHE Y AL Rl K Roselludor , s
. . . . B} IR Rostellularia procumbens .
TP E B0 1 S 5 AR S 19 Bk e IR A D40 I Lespedesa bicolor 173
D500 Atl\ijj iu %{E& ° BH Xanthium sibiricum 14.75
BHR Rostellularia procumbens 10.94
190 ; %ﬁ Iéiii’:;?iz:e Eﬁ%ﬁ_ﬁ;ﬁ::n:;[ lies T KR Cynodon dactylon 7.02
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J.H]E[[ lt_ E ;g W Artemisia argyi 11.30
g ':; _é 50 TEFMERL Carex brachyathera 10.73
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= :c; _% :238 BHR Rostellularia procumbens 8.78
E g ¢ 10 D600 AR F Lespedeza bicolor 25.76
a
0 & H. Xanthium sibiricum 12.58

BL SC D300 D400 D500 D600 D700

AEMWREAR Different restoration measures %95 Perilla frutescens 10.69
K1 AR Vf(ﬁjﬁ"t?ﬁ%%*% 9k I fﬁﬂ BHR Rostellularia procumbens 9.26
NEIKY T v/ \ Z
(SRR Trifolium repens 8.33
Fig. 1 Percentage of families in different restoration measures
D700 Ll Lespedeza bicolor 21.28
& H- Xanthium sibiricum 14.99
N TREEL Pennisetum alopecuroides 8.05
3.2 EBPIRE W B R FE
a ?F ﬁ I%_‘ L . o [ ZE Sl e Trifolium repens 7.85
%:2 2 ﬁu Hj Z: IE] W g S j:_f :Et —F E: g ﬁﬁl{ r?: Al ﬂ E/‘J E}IR Rostellularia procumbens 6.10
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B 24 KA R0 L 1 9 2 5 1 1 s i Ll
SERON G WA A R, B (9 B Dsoo e (%) (o)
o, o AR A R AR Y e e KIE N 15.79% , BL 85.00+5.00c 273.33£78.21b
LA A R L) R KA N 57.89% . —4EAE SC 98.00+2.00a 498.67+210.19ab
A R 2 2 B 0 T 55 K R 5 18 i 4 D300 92.33+2.52ab 470.00+61.08ab
D400 92.00+1.73b 611.67£176.09a
B, fi/MEAE DS00 FE i,y 26.32% D500 96.001.73ab 551.67+50.58a
D600 96.67+1.53ab 632.50+36.83a

® LK Perennial woody

o ZEEEK P ial herb ) )
o —EFEEZK A:;Era]rl”;erb:(r:eous D700 92.67+4.62ab 517.50+81.12a

100
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E © o 60 0.05. Data are x+s. The same below.
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E s 10} Table 4  Diversity index under different
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=1 Mo A N 3
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Fig. 2 Plant life form composition under different index Wigner index index index
. mmdex
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3.4 ETPHEY R R ENRE SC 1233 210 0.82+  0.84x 23
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