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Abstract To figure out the disease occurrence of landscape plants in the main urban area of Lu’an City, the author investigated the disease oc-

currence of landscape plants in park green space, residential green space, unit attached green space and main road in the area under adminis-

tration. The survey results showed that there were 29 species of urban landscape plant diseases, mainly powdery mildew and spot diseases. Ac-

cording to the characteristics of the diseases, the causes and problems of the diseases were analyzed, and the corresponding prevention and con-

trol measures were put forward.
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1 Introduction
Disease is a regular issue encountered in the process of landscape
1. Mild disease will affect plant growth and

development, resulting in local necrosis, decay, early defoliation,

plant maintenance

dead branches and other problems. Severe disease will lead to the
death of the whole plant, resulting in significant losses to the
ecological value, economic value and ornamental value of land-
scape plants”? !, There are few studies on landscape plant disea-
ses in Luan City. This paper mainly investigated the species,
pathogens and symptoms of common landscape plant diseases in
different types of landscape greenland in the main urban area of
Lw’an City. On this basis, the occurrence regularity and existing
problems of landscape plant diseases in the main urban area of
Lw’an City were further analyzed, and then scientific and reasona-
ble prevention and control methods were put forward, in order to
provide a basis for the prevention and control of landscape plant
diseases in Lu’an City and help Lu’an to create a good urban eco-

logical environment.

2 Survey targets and methods
2.1 Survey targets and locations The incidence of landscape
plant diseases in representative park green space, unit attached
green space, road green space and residential green space in Lu’an

urban area was investigated (Table 1).
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Table 1 Main types and locations of green space in the main urban area
of Lu’an City

No. Type Survey location
1 Park green space North Tower Park, Jiuduntang Park, Pihe Na-
tional Wetland Park, Waterfront Park, Central
Forest Park, etc.
2 Road green space ~ Wanxi Avenue, Jiefang Middle Road, Meishan
South Road, etc.
3 Residential ~green  Yueliangdao Community, Evergrande Yujingwan
space Community, etc.
4 Unit attached green West Anhui University, Lu’an Vocational Tech-
space nical College, Anhui Vocational College of De-

fense Technology

2.2 Survey methods On the basis of mastering the current
production status of urban landscape plants and the types of main
landscape green space, record charts for disease survey were for-
mulated. Diseases were surveyed regularly at fixed points accord-
ing to their occurrence time. The disease species, occurrence
time, occurrence regularity and site conditions were recorded in
detail and photographed, and disease specimens were made when
necessary. For the convenience of users, diseases were classified

by symptom types.

3 Results and analysis
3.1 Disease species and hazards As shown in Table 2

were 29 species of urban landscape plant diseases, and spot disea-

, there
ses accounted for the majority, such as anthracnose, brown spot
disease, black spot disease and leaf spot disease. The diseases
mainly caused by fungi, bacteria, phytoplasma, parasitic seed
plants (dodder damage) , and physiological causes. Fungal disea-
ses accounted for the largest proportion, with 23 species; followed
by physiological causes (2); while other pathogens caused one

disease each. Leaves suffered the heaviest damage, followed by



Gao LIU et al. Investigation and Analysis of Main Diseases of Landscape Plants in the Main Urban Area of Lu’an City 19

Table 2 Species and hazards of landscape plant diseases in the main urban area of Lu’an City

No. Disease species Pathogen Damage site Host plant Occurrence time Damage
degree
1 Powdery mildew Fungus Leaf Lagerstroemia indica, Mahonia fortunei, Hibiscus mutabilis, Ptero- March — October + +
carya stenoptera, Platanus x acerifolia
2 Rust disease Fungus Leaf, fruit Populus 1. , Toona sinensis, Pyrus spp. , Pseudocydonia sinensis, March — November — + +
Salix babylonica, etc.

3 Perforation disease Bacterium, Leaf, fruit Prunus persica, P. cerasifera, P. serrulata April - October + +
fungus

4 Anthracnose Fungus Leaf Camellia japonica, C. sasanqua, Buxus megistophylla April — October + + +

5 Tan disease Fungus Leaf Osmanthus fragrans, Photinia X fraseri April — October

6 Leaf spot disease Fungus Leaf 0. fragrans, Cinnamomum camphora, etc. April - October

7 Angular leaf spot disease Fungus Leaf Cercis chinensis April - October + 4+

8  Black scurf disease Fungus Leaf Rhododendron simsii, Indocalamus tessellatus, Acer buergerianum ~ April — October

9 Leaf blight disease Fungus Leaf Ginkgo biloba April — October

10 Round spot disease Fungus Leaf Eriobotrya japonica, Diospyros kaki April - October

11 Black spot disease Fungus Leaf Populus L. , Rosa chinensis April — October +

12 Needle blight disease Fungus Leaf Metasequoia glyptostroboides April — October

13 Gray leaf spot disease Fungus Leaf B. megistophylla April — October

14 Red spot disease Fungus Leaf P. x fraseri April - October ++ +

15 Mosaic disease Virus Leaf Nandina domestica All year round

16 Yellows Physiological ~ Leaf C. camphora All year round +
cause

17 Felt disease Mite Leaf P. stenoptera, L. indica April — October +

18  Damping off Fungus Seedling Herbaceous flowers April — October

19 Sooty blotch Fungus Leaf, branch Phyllostachys sulphurea, Bambusa multiplex, L. indica, etc. April — November

20 Needle cast Fungus Needle Pinus massoniana, Pinus thunbergii, etc. April — November  + + +

21  Witches’ broom Phytoplasma, Branch, leaf Pterocarya stenoptera, Paulownia fortunei, Ziziphus jujuba, etc. ~ April — October + +
fungus

22 Brown rot disease Fungus Fruit P. persica April - October + +

23 Plaster disease Fungus Branch and trunk Castanea mollissima, P. cerasifera April - October +

24 Crown gall Bacterium Branch and trunk , Chimonanthus praecox, Punica granatum, eic. All year round +

root neck
25  Gummosis Physiological Branch and trunk P. persica, P. cerasifera, etc. April - October + +

cause, fungus

L Physiological
26  Resinosis Trunk
cause
27  Dodder damage Plant Whole plant P. stenoptera
28  Decay of living tree Fungus Branch and trunk P. stenoptera, Yulania amoena
29  Fusarium wilt Fungus Leaf, tender shoot Albizia julibrissin

Cedrus deodara and other coniferous trees

March — November +

March — November — + +
All year round
August — October

Note: " + and " + + +

noon
)

+ o+

branches, and roots were less affected. The host plants of land-
scape plant diseases mainly were Osmanthus fragrans, Prunus per-
sica, P. cerasifera, Photinia X fraseri and other often used land-
scape plants, and diseases mainly occurred from April to October,
with moderate harms.

3.2 Cause analysis of disease

3.2.1 Unreasonable collocation of landscape plants. First, dis-
ease-prone tree species are centrally collocated. In the investiga-
tion, it is found that P. persica, P. cerasifera, P. mume and
Cerasus serrulata that are prone to diseases are planted together.
Once P. persica is infected by perforation disease, gummosis or
brown rot disease, other tree species adjacent to P. persica are

more susceptible to these diseases, resulting in death of large

indicate mild, medium and severe damage, respectively.

stands in severe cases. Second, trees are planted at too high densi-
ty. In the process of plant allocation, problems such as poor venti-
lation and uneven light exposure will occur in the stand in case of
too high planting density, thus reducing the overall stand resist-
ance and aggravating the occurrence of landscape plant disea-
ses”’ ™). There are also some landscape plants infected by heteroe-
cious pathogens, such as Pyrus spp., Malus pumila, Pseudo-
cydonia sinensis, M. spectabilis, etc. When there are cypress trees
growing around 2.5 —5.0 km, these tree species are more suscep-
tible to pear rust.

3.2.2 Deterioration of urban ecological environment. With the
acceleration of urbanization, there are excessive hardening of the

ground and various environmental pollution in cities, which affect
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the occurrence and development of diseases to varying degrees”’.
In recent years, with the acceleration of urbanization in Lu’an
City, the growing environment of some landscape plants is getting
worse and worse. For example, street trees are affected by automo-
bile exhaust and factory sewage to varying degrees, and the deteri-
oration of soil fertility, pH and permeability leads to the decline in
the growth potential of landscape plants and promotes the develop-

ment of diseases'® .

In some areas, the ground around the green
space is high with poor drainage. When it rains continuously,
plants will be infected by anthracnose, leaf spot disease, root rot
disease and other diseases'”’.

3.2.3 Obvious phenomenon of " focusing on planting and igno-
ring management" in the process of landscape construction. In the
process of landscape construction, there is an obvious phenomenon
of "focusing on planting and ignoring management ", and the in-
vestment in management and protection after planting is insuffi-
cient. Although disease control has been carried out in the man-
agement of some plants, the selection and use of chemicals are not
targeted, which not only fails to achieve the ideal effect, but also
causes resource waste and environmental pollution to a certain ex-
tent. In the daily maintenance of landscape plants, if diseases and
residues are not removed in time, and effective and timely preven-
tion and control are not carried out in the early stage of disease oc-
currence, it often leads to the outbreak of diseases in large areas,

seriously threatening the health of landscape plants.

4 Control suggestions

4.1 Strengthening plant quarantine With the development of
urban green space planning, it is often necessary to introduce some
exotic landscape plants from other places in order to enrich the
landscape architecture and increase the seasonal appreciation,
which provides a way for the transmission and spread of diseases.
Therefore, plant quarantine system should be strictly implemented
when transferring landscape seedlings and landscape plants to
prevent the introduction of exotic diseases, especially dangerous
diseases.

4.2 Strengthening disease monitoring and prevention guid-
ance Firstly, according to the occurrence time, frequency, spe-
cies, damage degree and other factors of early and recent diseases
of landscape plants, the regularity and characteristics of disease
occurrence should be summarized. Secondly, according to the cli-
mate, soil and characteristics of landscape plants in Lu’an City, as
well as effective means of disease prevention and control in other
cities, the incidence of landscape plant diseases in Lu’an City
should be studied comprehensively, and a set of effective means of
prevention and control must be established. Finally, prevention
and control measures must be adopted promptly to maintain its
timeliness and novelty, so as to provide a scientific guidance for
disease prevention and control.

4.3 Optimizing the collocation of landscape plants In the
planning and design stage, the relationship between the collocation
and biological characteristics of landscape plants should be con-
cerned, and the inspection and analysis of diseases in the process

of introduction and domestication should be strengthened”’. Di-

versification and reasonable mixing should be emphasized in the
collocation of landscape plants, which can not only improve the
anti-interference, stress resistance and stability of plant communi-
ties, but also take into account the development of local character-
istics, achieving the effect of " artificial as it is, the landscape

must look ingenious and natural" ™!

Local tree species in Lu’an
City mainly include Triadica sebifera, Zelkova serrata, Albizia
Julibrissin, Liquidambar formosana, Camellia japonica, etc. These
tree species adapt to the climate conditions of Lu’an City, with ad-
versity acclimation and tenacious growth even in harsh natural en-
vironment and soil conditions.

4.4 Improving the level of maintenance and management
The measures, including selecting disease-resistant landscape
plant varieties, promptly loosening soil and removing weeds, culti-
vating the soil around the roots appropriately, strengthening the
management of water and fertilizer, increasing the application of
phosphorus, potash and organic fertilizer, reasonable shaping and
pruning, promptly cutting off diseased and insect branches, dead
branches, cross branches, weak branches to increase ventilation
and light”* ™" | should be adopted to reduce the source of infection
of landscape plants and prevent the occurrence of disease. Rele-
vant departments should regularly carry out professional training on
plant protection for front-line landscape maintenance personnel,
and popularize the consequences and prevention methods of plant
diseases to the general public through the way of issuing leaflets,
so that they truly realize the impact of disease problems on urban
economic development, urban ecological security and urban green-
ing effect, and make concerted efforts to participate in the protec-
tion of ecological environment.

4.5 Rational use of physical control, biological control and
chemical control A variety of measures can be adopted to con-
trol landscape plant diseases. First, seedling disinfection, soil dis-
infection, mechanical barrier and other methods can be taken for
prevention. For example, the breeding materials carrying the virus
are disinfected with high temperature, or the seeds are exposed to
sunlight, or the soil is burned (with grass, wood, etc. ). Second,
clearing the debris, cutting off the diseased branches, eradicating
the diseased plants, scraping the diseased spots, cleaning up the
fallen leaves, covering the film and other physical control measures
can be adopted. Third, biological agents such as abamectin, di-
flubenzuron, Bt emulsion, azadirachtin and nicotine + matrine are

197 " which can not

mainly used to control landscape plant diseases
only control the diseases effectively and sustainably, but also have
little environmental impact. Forth, under special circumstances,
pesticides with low toxicity, high efficiency and little pollution to

the natural environment can be used for prevention and control.

5 Conclusions

Landscape plant disease prevention is an indispensable part in the
maintenance process of landscape plants. Disease control should
be based on the overall concept of urban environment, with pre-
vention as the primary task, so as to achieve comprehensive pre-
vention and control. The concept of " green prevention and con-

trol" should be strengthened to give full play to the role of landsca-
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ping. It is necessary to implement effective control methods suit-
able for the characteristics of Lu’an City, which must coordinate
with each other and use less or no chemical agents. Starting from
seedling cultivation, the control work of nursery and plant inspec-
tion must be strictly checked, so as to make scientific and system-
atic control of landscape plant diseases. Through this survey, the
occurrence of plant diseases in urban parks, residential areas,
roads and other green space in the main urban area of Lu'an City
has been generally understood, and the species and causes of the
diseases have been mastered. Meantime, targeted prevention and
control countermeasures are also put forward, in order to provide a
reference for the prevention and control of landscape plant diseases
in the urban area of Lu’an City.

References

[1] XU GT. Current situation and countermeasures of urban garden plant pests
in China[ J]. Forest Pest and Disease, 2002, 21(1): 48 —=51. (in Chi-
nese) .

[2] QI ZR, YANG XY. Occurrence characteristics and control strategies of
urban garden plant diseases and insect pests[ J]. The Journal of Hebei
Forestry Science and Technology, 2007 (6) ; 46 —48. (in Chinese).

[3] ZOU ZY, LI L. The pest characteristics and control strategy of the land-

0Ce00S00S00®

Joe0

COS00S00S00

€00#00#00€00 0000

(From page 17)
[5] BAKER WA, PARTRIDGE EC, JONES GM. Notes on Hyphomycetes.
LXXVIIIL. Asperisporium sequoiae, the causal organism of conifer needle
blight, reclassified in Cercosporidium , with comments on the status of the
genus[ J]. Mycotaxon, 2000(76) ; 247 -256.
[6] PETERSON GW. Control of juniper blight caused by Cercospora sequoiae
juniperi[ J]. American Nurseryman, 1977(145) ; 50 -51.
[7] PETERSON GW. Pine and juniper diseases in the Great Plains[ N].
General Technical Report, 1981, No. RM-86; 47.
[8] ITO K, SHIBUKAWA K, KOBAYASHI T. Blight of Sequoia gigantea
seedlings caused by Cercospora crytomeriae SHIRAI[J]. The Journal of
Japanese Forestry Society, 1958(40) ; 407 —410. (in Japanese).
[9] DONG CS, TIAN ZY. First report of occurrence and prevention of meta-
sequoia red blight[ J]. Hubei Forestry Technology, 2010(1); 75 -76.
(in Chinese).
[10] LI Z, PAN N. Occurrence and prevention of metasequoia red blight in
Zhumadian[ J]. Modern Agricultural Technology, 2015(6) : 137, 145.
(in Chinese).

[11] GLENN W, PETERSON, DAVID S, et al. Cercospora blight of Juni-
pers[ J]. United States Department of Agriculture Forest Service, 2016,
RMRS-GTR-335; 165 - 166.

[12] SONG L. Tsolation and identification of Cercospora sequoiae and screen-

CS00S00S00S0

scape plants [ J ]. Guangdong Landscape Architecture, 2007, 29 (2):
65 —67. (in Chinese).

BU ZG, ZHAO HG, DU SH, et al. Influence factors and control counter-
measures of insect pest occurrence of urban greenland[ J]. Hebei Journal
of Forestry and Orchard Research, 2005, 20 (4) . 404 —406. (in Chi-
nese) .

ZHANG LJ, LIANG LJ. Survey of the city garden plant insect and the
non-contamination control [ J]. Journal of Shanxi Agricultural Sciences,
2009, 37(2): 56 -=59. (in Chinese).

YU YH, OU HY. Characters and ecological control strategy on disease

(4

[l

[5

[

6

[

and insect pests of urban garden plants[J]. Guangxi Agricultural Sci-
ences, 2009, 40(6) : 658 —661. (in Chinese).

[7] LIU LH. Analysis of the factors influencing the development of Chinese

[

city landscape and the development trend of landscape planning[ J]. Con-
temporary Horticulture, 2011(6) ; 63. (in Chinese).

[8] YU HL, LI YZ, WANG XL. Several thoughts about system control on
plant disease and insect pest of ornamental plant[ J]. Journal of Shandong
Forestry Science and Technology, 2007(5) : 93 =95. (in Chinese).

[9] WANG JW, DI SW, JIN X. Prevention methods of city garden plant dis-
eases and insect pests[ J]. Forestry Science and Technology Information,
2011, 43(1): 10 —=13. (in Chinese).

[10] YANG QF. Countermeasures on environmental protection and city garden

pollution from plant protection [ J]. Yunnan Environmental Science,

2004(S2): 135 —137. (in Chinese).

0Oe00OC

0e00S00S00

CO®00®00S00S00S0 ) ®0

ing of laboratory agents[ J]. Sichuan Agricultural University, 2017 1 —
50 (in Chinese).

[13] ITO K. Blight and canker of Cryptomeria japonica D. Don. caused by
Cercospora sequoiae FEllis et Everhart[ J]. Annual of Phytopathological
Society of Japan, 1976(42) ; 234 —=236. (in Japanese).

[14] TERASHITA T. Studies on life-mode of Cercospora sequoiae ELL. Et
EV. in a warm district of Japan (1) Transmission of conidia by Oligony-
chus hondoensis EHARA[ J]. The Journal of Japanese Forestry Society,
1972, 54 (12): 408 —411.

[15] KATSUKI S. Cercospora of Japan[J]. Transactions of the Mycological
Society of Japan, 1965, Extra Issue No.1; 51.

[16] YOSHIDA K. Histology of current shoots of Japanese cedar ( Cryptome-
ria japonica D. Don) inoculated with Cercospora sequoiae Ellis et Ever-
hart[ J]. Journal Forest Research, 1998, 3(1): 49 —53.

[17] ROBERT ML. Cercosporidium blight of leyland cypress and related co-
nifers[ J]. Plant Pathology Circular, 2000 397.

[18] GARRY VM, GEOFFREY CD, MICHAEI AA, et al. Needle blight of
Taxodium mucronatum in the Philippines[ J]. Hortscience, 2008, 43
(6): 1703 - 1705.

[19] PETERSON GW, WYSONG D. Cercospora blight of junipers: Damage
and control[ J]. Plant Disease Reporter, 1968(52) ; 361 —362.



