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Research Background
Urban roads, as a carrier that connects different areas in a modern 

city, not only influence the city’s overall road aesthetics and landscape 
ecology but also shoulder the function of migration channels for 
biological migration. As Jane Jacobs said: “When we think of a city, 
the first thing that comes to mind is the road. A vibrant city is dependent 
on its better road landscape. Conversely, the city is dull when the road 
scenery is full of monotonous and uniform trees and shrubs”.1-3 The 
city road’s overall appearance directly affects the city’s picturesque 
or dullness. Although the city’s rapid development has changed the 
quality and speed of automobile traffic, the problem that a thousand 
roads share a similar road greening mode is still seen in some cities, 
especially on old town roads. It lags behind the pace of road ecological 
civilization to a certain extent. Therefore, based on the urban road 
development needs and the current situation, fully considering the 
energy flow, material flow, and information flow, these bonds to the 
ecosystem. According to a special time and concrete places, tailoring 
the vision of the road landscape ecological corridor is very critical.4-5

Jing zhou (JZ) inherits and possesses the long and profound 
Culture of the Chu Dynasty. Its district covers 14 099km2, with high 
topography in the west and low topography in the east and a well-
developed river system. The building of the National Garden City 
has led to a substantial improvement in the greening quality urban 
areas of Jingzhou. In JZ City, the planting of trees along urban roads 
has been increasing, focusing on the selection of tree species and 
color matching according to local natural and humanistic features. 
Meanwhile, road greening6-9 concentrates on applying native plants for 
over 50%. The Municipal Garden Bureau has been trying to upgrade 
the urban landscape by paying more attention to seasonal changes 
and considering pedestrians’ comfort and visual feeling. However, 
the construction and development of JZ still face the contradiction 
of protection and development. Thus, there is a long way to go to 
make the task of scientific planning and implementation of urban road 
landscape and improving and enhancing the urban ecological corridor 
come true.

To find out the main problems of road greening in Jingzhou, our 
team selected three representative roads in Jingzhou city. Our aim is 

to provide a basis for definite road upgrading in the future based on 
quantifying the problems of road greening through a series of models 
such as the Shannon index, Pielou evenness index, and so on.

Survey site and research methods
Survey Locations

The survey area and investigation plots in this study are illustrated 
in Figure 1. the three traffic arteries in Jingzhou city, namely, Quyuan 
South Road, Wude Road, and Jiangjin West Road.

The dark blue line indicated Wude Road, the red line was Quyuan 
South Road, and Jiangjin West Road was outlined by yellow in Figure 
1b.

Figure 1 The location of Jingzhou in Hubei province and the distribution of 
investigated roads.

Survey and calculation methods

Three representative roads were selected, and a series of 
community sample plots, 200m2, was set up. The tree and shrub 
layers were investigated by phytocoenology, including plant species, 
crown width, breast height diameter, and number. Furthermore, ten 
small sample squares (4m×5m) were arranged in the sample plot, and 

Horticult Int J. 2022;6(3):162‒166. 162
©2022 Tang et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and build upon your work non-commercially.

Investigation and analysis of road greening in 
Jingzhou city

Volume 6 Issue 3 - 2022

Huan Tang,1 Chun Yin,1 Wei Wang,1 Taoze 
Sun,1 Hongna Mu1,2* 

1College of Horticulture and Gardening, Yangtze University, 
No.266 Jingmi Road, Jingzhou, Hubei 434025, China
2Engineering Research Center of Ecology and Agricultural Use 
of Wetland, Ministry of Education, Yangtze University, Jingzhou 
434025, Hubei, China

Correspondence: Mu Hongna, College of Horticulture and 
Gardening, Yangtze University, No.266 Jingmi Road, Jingzhou, 
Hubei 434025, China, Email 

Received: July 20, 2022 | Published: September 16, 2022

Abstract

Jingzhou city is well-knowing for its ancient historical, massive cultural, and river system 
ramified. To understand the actual status of road greenery in Old Town, three typical roads, 
Quyuan South Road, Wude Road, and Jiang Jin Road, were sifted and divided into nine 
plots (Quyuan South Road, Wude Road a, Wude Road b, Wude Road c, Wude Road d, 
Jiang Jin Xi Road). Indexes of species abundance, Shannon-Weiner, Simpson, and Pielou 
were employed to dissect the road belt community. Results showed that the community 
diversity was higher in plant structure complicated than only shrubs arrangement. The ideal 
road plots were Jiangjin West Road, sections a and b of Wude Road based on the evaluation 
results of the above indexes and actual effects of sunshade, seasonal changes, and ecological 
function. The shortcomings of the investigational road uncovered the existing problems. 
Too much attention has been paid to the ornamental effects to lower the importance of 
ecological function and the utilizing comfort of citizens. Therefore, the urban road greenery 
should combine the environmental function and aesthetic needs, and regular maintenance 
management should be timely and scientific.

Keywords: Jingzhou, road greening, plant configuration, investigation

Horticulture International Journal

Research Article Open Access

https://crossmark.crossref.org/dialog/?doi=10.15406/hij.2022.06.00260&domain=pdf


Investigation and analysis of road greening in Jingzhou city 163
Copyright:

©2022 Tang et al.

Citation: Tang H, Yin C, Wang W. Investigation and analysis of road greening in Jingzhou city.Horticult Int J. 2022;6(3):162‒166. 
DOI: 10.15406/hij.2022.06.00260

each small sample square was investigated one by one for all existing 
plant species. If the species appeared in the small sample square, it 
was recorded in the table, and then the frequency of each plant was 
counted separately. The species diversity index not only represents 
the community structure, functional complexity, and organization 
level but also shows some ecological habits of each community more 
systematically and clearly.

 The indices of plant diversity include species richness index (S), 
Shannon-Weiner index (H’), Simpson index (D), which demonstrates 
the level of community diversity, and Pielou evenness index 
(J),which reflects the uniformity of distribution of different species 
in a community. Plant diversity10,11 was calculated by the composite 
indicators of the importance values of each species at each level.

Species importance value（N%）=Relative abundance+ relative 
frequency + relative coverage)/3:

Species richness:

S =Number of species occurring in the sample plots

Shannon-Weiner Index:  

Simpson Index:

Pielou Index:

iN is the importance value of the species i, and N is the sum of 
the essential values of all species in the community at each level.

NNP /ii = is the relative importance value of the species i; and S is 
the total number of species in the layer.12-16

Results and Analysis
Community status of the plots

There were 30 and 23 plant species in the nine survey sample 
plots (1800m2 in total), including 33 genera and 35 species in 25 
families. Among which with 3 families and 4 genera and 4 species 
of gymnosperms, and 31 species of angiosperms in 22 families. 
Rosaceae and Hamamelidaceae contain 4 species (4 genera) and 3 
species (3 genera), respectively, more than other plant families. The 
average number of species is 3.4 and 2.6 in the layers of trees and 
shrubs in each sample site, and less diverse. The survey results of 
canopy density and bare land rate were obtained by counting and 
statistic of the plant species and crown diameter of each road, as 
shown in Table 1.

Table 1 Community characteristics of the investigated plots

No. Plots Community Type Canopy  
density%

Bare 
land 
ratio 
% 

1 Qu Yuan South Road Citrus maxima +Ligustrum lucidum +     Platanus acerifolia + Gardenia jasminoides+Rhododendron simsii 70 12

2 Wude Road a Cinnamomum camphora + Ligustrum lucidum+Trachycarpusfortunei + Elaeocarpus decipiens+Buxus 
megistophylla+Distyliumracemosum 90 10

3 Wude Road b Amygdalus persica + Koelreuteriapaniculata+ Cycas revoluta + Gardenia jasminoide s+ 
Loropetalumchinensevar.rubrum. + Euonymus japonicus 80 5

4 Wude Road c Osmanthus fragrans + Livistona chinensis + Cycas revoluta + Platycladusorientalis +   
Loropetalumchinensevar.rubrum+      Pittosporum tobira 80 7

5 Wude Road d Loropetalumchinense+ Pittosporum tobira + Cinnamomum camphora+ Buxus megistophylla+ Euonymus 
japonicus 70 4

6  Jiang Jin West Road C.camphora + Prunus cerasifera+ Distylium 90 4

chinense+ Euonymus japonicus + Gardenia 

    jasminoides+ Buxus megistophylla

As illustrated in Table 2, trees with high frequency in these plots were 
Platanus acerifolia, Cinnamomum camphora, Koelreuteriapaniculata, 
Livistona chinensis, Prunus serrulatavar. lannesiana, Prunus persica. 

C. camphora and Prunus serrulata were commonly planted in several 
sample plots. The critical values of C. camphorareached 65.3%, 
14.1%, and 12% in the three sample plots.

Table 2 shows the highest frequency of trees from different investigated plots

Species Name Frequency% Species Name Frequency%

Platanus acerifolia 55 Livistona chinensis 20
Cinnamomum camphora 40,20,40 Prunus serrulatavar.lannesiana 35
Koelreuteriapaniculata 40 Prunus persica 40

Note: Data of frequency having more than a single indicates that the species occurs more frequently in different sample sites. In contrast, single data suggests 
that the species occurs more regularly only in a particular area.
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Regarding shrubs in the above plots, shrubs with higher 
frequency were Gardenia jasminoides, Buxus megistophylla, 
Platycladusorientalis, Pittosporum tobira, Distyliumchinense, and 
Sabina procumbens (Table 3). Which gardenia was a widespread 
species in the road landscape of Jingzhou. The critical values also 
reached 79.4%, 42.1%, and 21.1%, respectively. However, the 
inharmonious distribution of trees and shrubs has been a crucial 
problem in Old Town. For example, the greenery part d of Wude Road 
was dominated by shrubs and only one kind of tree, the Cinnamomum 
camphora.

Table 3 Shrubs with the highest frequency of occurrence in the shrub layer 
in each sample site

Speciesname Frequency Speciesname Frequency

Gardenia jasminoides 65,40 Distyliumchinense 40
Buxus megistophylla 25 Platycladusorientalis 40
Pittosporum tobira 50 Sabina procumbens 20

Comparative analysis of plant diversity index

As a comprehensive index, the Shannon-wiener index(H’) is 
better than othersin showing the community structure and reflects 
the connections and interactions between community structure 
and the ecological environment. It can visually present the degree 
of uniformity and richness of plant species in specific landscape 
communities. As for the plant diversity index, part b of Wude Road 

has been listed the highest one, reaching 12 species, in which the 
tree layer accounts for 7 species. The Shannon-wiener index of 
Wude Road b reached 1.1814 and 1.0626, higher than other Roads 
and other parts of Wude Road. Although H’ was the highest in Wude 
Road b, the Pielou uniformity index (J) was only 0.6071 and 0.6602. 
The table shows that the Pielou uniform index of the shrub layer is 
mostly higher than the tree layer. The possible reason is shrubs have 
higher planting densities and relatively unique planting. Firstly, the 
arrangement of trees has more choices in planting mode than shrubs; 
both regular and irregular have more concrete methods. Secondly, the 
design and layout of trees17 must comply with the planning and design 
rules, such as planting rhythm, the inherited characters of trees, the 
conventional notion of flowering through three seasons, and having 
landscape scenery the whole year. 

Comparing the index of Species abundance, Simpson and 
Shannon-wiener of the three roads, the best one was in Wude Road b, 
and the second was Jiangjin West Road, which was all higher than the 
others (Table 4). The Pielou uniform index of the tree layer in Jiangjin 
West Road was the highest. As for the shrub layer, the highest Pielou 
uniform index was Wude Roada (0.9982), and the lowest was part b of 
Wude Road.From the above analysis, the preliminary conclusion was 
drawn that the data of the Pielou uniform index didn’t agree with the 
index of Species abundance, Simpson and Shannon-wiener. Different 
indexes should be applied comprehensively to objectively evaluate 
the structure and ecological values of the plant landscape.

Table 4 Shows the diversity of trees and shrubs in different plots

Place Plot 
     S        D         H’          J      

Tree Shrub Tree Shrub Tree Shrub Tree Shrub

Quyuan South Road
1

3 2 0.8838 0.8062 0.8045 0.6077 0.7323 0.8768

Wude Road a 2 4 2 0.8692 0.8744 0.9838 0.6919 0.7097 0.9982

b 3 7 5 0.9381 0.9309 1.1814 1.0626 0.6071 0.6602
c 4 3 3 0.8968 0.9078 0.8354 0.8692 0.7604 0.7912
d 5 1 3 0.0000 0.9081 0.0000 0.9550 0.0000 0.6889
Mean 3.8 3.2 0.6760 0.9053 0.7502 0.8948 0.5193 0.7846

Jiangjin West Road
6

2 4 0.9155 0.9211 0.8932 0.9689 0.8130 0.6989

The top three best roads were Jiangjin West Road, Wude Road b, 
and Wude Road a, based on the above index analysis and the practical 
greenery effects of sunshade, dividing space, seasonal variation, and 
so on.

Survey results of different roads

South of Quyuan Road

The total length of South of Quyuan Road is 1,800m. The greenery 
mode was a special One Plate Two Belt Type. Just as illustrated in 
Figure 2, on the left side of the road is lining some private built 
houses and stores, and on the opposite side is only one type of tree 
as a diversion belt to separate pedestrians and vehicles, and a green 
belt composed of lawn, shrubs, and trees was adjacent to the sideway. 
The advantage of this model lies in taking action to get with the 
unique road circumstance. Meanwhile, the disadvantage was lacking 
enough lanes to routes different vehicles, so the actual traffic status 
was jamming.18 Figure 2 The planting status of Quyuan South Road.
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Wude Road 

Wude Road of Old Town consists of four sections; its total length is 
2 350 m. The planting mode of Section a (long 750m) was Three Panels 
and Four Belts. The greenery structure was made up of three lanes 
and four green belts. The two green belts separated the lanes of cars 
and bicycles in the middle. Adjacent to it, two rows of Cinnamomum 
camphora are planted between the bicycle lanes and pedestrian space 
(Figure 3). The total length of Wude Road b (800m) has Two Panels 
And Three Belts. A single green belt is in the middle of the road to 
divide the opposite cars and bicycles. On two sides of this Section 
a line planting of Koelreuteria paniculate. (Figure  4). The mode of 
Section c was similar to sections b and d, but the plant composition 
differed. The plant structure of the dividing belt is Livistona chinensis, 
Cycas revoluta, Loropetalumchinense, Platycladusorientalis, and 
Pittosporum tobira (Figure 5). Section d is 550m long. The structure of 
the middle belt19 was composed of Loropetalumchinense, Pittosporum 
tobira, and Euonymus japonicus, in which Buxus megistophylla was 
planted per10 meters (Figure 6). The motorlane and sidewalk were 
divided by row Koelreuteriapaniculata. 

Figure 3 Section a of Wude Road.

Figure 4 Section b of Wude Road.

Figure 5 Section c of Wude Road.

Figure 6 Section d of Wude Road.

 Jiangjin West Road

The total length of Jiangjin West Road is 3300m, with Three Panels 
and Four Belts. The survey sample size was set as 1000m long. The 
green belt of C.camphora lined along the sidewalks, which are neatly 
planted, keeping pedestrians cool in summer. The Distyliumchinense 
(1.5m×1.0m) was buried in the interspaces between trees, which grew 
well and was free from diseases and pests. The green belt in the middle 
of the road comprises small trees plus shrubs. In which the small trees 
are the colorful leaf species, Prunus Cerasifera. Distyliumchinense, 
Euonymus japonicus, and Gardenia jasminoides are pruned as a hedge 
evenly and distributed among them. Reineckiacarnea has been planted 
on both sides against the motorway also.

The main advantages of the Jiangjin Road traffic separation mode 
include: (1) the car lanes and bicycle lanes are reasonably separated. 
The latter was hardly interfered by the passage of cars. (2) The 
color change of the green belt is noticeable. C. camphora has been 
an excellent tree in the Yangtze river basin in the light of its dark 
green leaves, tender green new leaves, old red leaves inset into the 
green crown, and fragrant flowers in late spring. When it comes to 
Prunus Cerasifera, there have been keeping colorful season features, 
that as purple-red leaves and pink flowers covering the crown in the 
spring season, which and those lower shrubs together play good roles 
in safeguarding traffic safety (Figure 7). The disadvantage of this 
road greenery is that the central traffic belt has two-way lanes in each 
direction, and in the middle, the double yellow line has been used 
as a separation sign; the most prominent defect is the sight of the 
drivers has been easily obstructed at night frow car glare of opposite 
direction (Figure 8). Therefore, there need one green belt to separate20 
the opposite running cars, considering to keep the traffic safety and 
lower vehicle glare.21 

Figure 7 Jiangjin West Road.
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Figure 8 Jiangjin West Road.

Conclusion
The survey of road greening in the Old Town of Jingzhou uncovered 

the main problems of the green belts of the urban street. Firstly, road 
greening has been lacking integrity, and the overall situation,22,23 the 
possible reason was seldom collaborations of administrative units and 
even different departments. The whole distance of Wude Road was 
2350meters in this investigation, but the greenery style was diverse 
from each other for all the four sections. Secondly, Some roads in the 
main urban area only focused on the ornamental effects of greening 
sites and ignored the amount of green and total environmental 
benefits.24 For example, the traffic green belt of Wude Road d only 
applied shrubs, landscape-level single. Thirdly, the maintenance 
management has not met the practical needs after landscape, which 
did result in the planting project hardly implementing the original 
design notions. Therefore, the relevant departments should fully 
consider the forward-looking effect of road greening in the future 
design of the scheme

Acknowledgments
Thank you to my mentor for his careful guidance during the 

writing process.

Conflicts of interest
The authors declare no conflicts of interest regarding the 

publication of this paper.

References
1	 An J, Zhang ZT, Yang ZY. A survey on the configuration pattern of street 

trees for urban road greening in Yunyan   District, Guiyang. Guizhou 
Agricultural Science. 2010;9:183‒187.

2	 Yao L. Urban road greening construction management. Modern horti-
culture. 2015;8:168‒169.

3	 Zhang HB. Urban road greening landscape design and construction 
maintenance. Gansu Science and Technology. 2020;49(3):14‒16.

4	 Sun M. Analysis of road green space configuration and landscape effect 
in Wuchang, Wuhan. Unpublished Master’s thesis, Huazhong Agricul-
tural University. 2010.

5	 Shi HW, Jin J, Deng YC, Huang Y, Ding ZQ. Characteristics of garden 
plant communities for roadgreening in urban areas of Wuhan. Hubei 
Forestry Science and Technology. 2013;42(5):56‒58.

6	 Feng YL. Focus on road greening to improve urban taste. Heilongjiang 
Science and Technology Information. 2015;1(20):275‒275.

7	 Tang SY, Li L, Xu XH. Natural ecological urban road greening: an ex-
ample of road landscape design in Huashan Ecological New City, Wu-
han. Hubei Forestry Science and Technology. 2013;1:47‒49.

8	 Xu WH, Fan Y R, Cai JG. A Preliminary Study on Urban Road Greening 
in Hangzhou. China Garden. 2002;18(3):23‒25.

9	 Wang ZK. Survey and Research on Road Greening in Jinan Urban Area. 
Unpublished Doctoral dissertation, Northwest Agriculture and Forestry 
University of Science and Technology. 2013.

10	 Zhang QF, Xia L. Analysis of woody plant diversity in major traffic 
green belts in urban Shanghai. China Garden. 2002;18(1):72‒74.

11	 Zhang XH, Xu QX, Wang YR, Liu YL, Zheng X. A survey and analy-
sis of street tree diversity in Xianlin University City, Nanjing. National 
Greening. 2020;10:53‒54.

12	 Ma KP. Measures of biodiversity Iɑ‒measures of diversity: (top). 
Biological Diversity. 1994;2(3):162‒168.

13	 Ma KP, Liu YM. Measures of biodiversity Iα‒Measurements of 
diversity: (next). Biological Diversity. 1994;2(4):231‒234.

14	 Ma KP, Liu CR, Liu YM. A measure of biome diversity II β‒diversity. 
Biological Diversity. 1995;3(1):8‒43.

15	 Wright JS. Plant diversity in tropical forests: a review of mechanisms of 
species coexistence. Oecologia. 2002;130(1):1‒14.

16	 Seefeldt SS, McCoy SD. Measuring plant diversity in the tall 
threetip sagebrush steppe: influence of previous grazing management 
practices. Environmental Management. 2003;32(2):234‒245.

17	 Zhang QF. Urban green networks and their construction framework. 
Urban Planning Journal. 2002;1:75‒78.

18	 Lu XZ, Lou HH, Li GY. Survey on the Current Situation of Street Trees 
and Layout Ideas in Hangzhou. Journal of Zhejiang Forestry College. 
2000;3:309‒314.

19	 Yin P. Study on the application status of three‒dimensional greening 
technology in Wuhan. Unpublished Doctoral dissertation, Wuhan: Hubei 
University. 2013.

20	 Yin TH, Dai YL, He GQ, Lin WH. Study on the composition and 
application of plants in urban road dividers in Shenzhen. Subtropical 
Plant Science. 2017;46(3):267‒273.

21	 Ma SX, Zheng YL. Discussion on greening design of urban road 
dividing zone. Journal of Henan Chengjian College. 2013;22(4):28‒30.

22	 Liu JB, Chen X. Survey on the growth and configuration analysis 
of campus street trees. Journal of Beijing Agricultural College. 
2002;17(3):13‒18.

23	 Gong X. Exploration of plant configuration in garden road greening. 
Farmers’ Counselor. 2020;8:96.

24	 Lu J, Guo Q. Low carbon concept of urban road plant landscape design. 
Modern Horticulture. 2020;16:77‒78. 

https://doi.org/10.15406/hij.2022.06.00260
https://www.mdpi.com/2071-1050/14/13/7624/htm
https://www.mdpi.com/2071-1050/14/13/7624/htm
https://tools.mheducation.ca/web_resources/sch/ON_Sci_9_Unit1_Sec31.pdf
https://tools.mheducation.ca/web_resources/sch/ON_Sci_9_Unit1_Sec31.pdf
https://link.springer.com/article/10.1007/s004420100809
https://link.springer.com/article/10.1007/s004420100809
https://pubmed.ncbi.nlm.nih.gov/14753648/
https://pubmed.ncbi.nlm.nih.gov/14753648/
https://pubmed.ncbi.nlm.nih.gov/14753648/

	Title
	Abstract 
	Keywords
	Research Background 
	Survey site and research methods 
	Survey Locations 
	Survey and calculation methods 

	Results and Analysis 
	Community status of the plots 
	Comparative analysis of plant diversity index 
	Survey results of different roads 

	Conclusion 
	Acknowledgments
	Conflicts of interest 
	References 
	Figure 1
	Figure 2
	Figure 3
	Figure 4 
	Figure 5
	Figure 6
	Figure 7
	Table 1
	Table 2 
	Table 3
	Table 4 

