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Abstract: [Objective] This paper explores the influence mechanism of landscape complexity and stand
factors on cytospora canker of poplar caused by Cytospora chrysosperma across two different field soil
conditions, to provide theoretical basis for rational allocation of landscape patterns to control cytospora
canker effectively, and to further develop sustainable poplar (Populus spp.) plantations. [Method] We spent
2 years (2018-2019) collecting cytospora canker data across two different soil physical and chemical
properties in Xinjiang Uygur Autonomous Region of wester China: one in Karamay City and another in
Manasi County. Using general linear mixed effect models (GLMMs) with the random effect of year to
analyze how the landscape complexity and stand factors influence cytospora canker at landscape scale.
[Result] Results showed that the cytospora canker of Populus nigra and P. alba var. pyramidalis both had
significantly positive relationships with tree density, as well as the Shannon diversity index of pests.
Compared with P. alba var. pyramidalis, P. nigra had a significant relationship with the height of first live
branch. The cytospora canker of the two tree species was both correlated negatively with the proportion of
non-poplar hosts, as well as elevation. The cytospora canker had a significant correlation with physical and
chemical properties of soil, in the same landscape structure, the disease incidence in Karamay City was
higher than that in Manasi County. Under the same soil conditions, the incidence of cytospora canker in
simple landscape was higher than that in complex landscape. [Conclusion] Overall, our study shows that
the occurrence of cytospora canker on poplar can be reduced via management of habitats and enhanced tree
resistance at landscape scale, and provides valuable contributions to landscape research and for managing
outbreaks of insects and pathogens. In afforestation planning, the potential impact of the surrounding
landscape structure on insects and pathogens should be considered. The effects of landscape features on
cytospora canker of poplar can be monitored on a large scale and over long periods of time using land cover
data to improve economic and environmental benefits.
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Fig. 1 Spatial distribution of poplar plots in Karamay City (left) and Manasi County (right) of northwestern China
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Tab. 1 Mean variables of soil physical and chemical properties at Karamay City research area

T B Item +3F10 % 5T Physical and chemical properties of soil 0~10cm 10 ~30 cm 30 ~50 cm
FTEAK Desert forests!*”! F LR Organic matter/(g-kg ") 2.29 1.30 1.80
HHLFR Organic matter/(g-kg ") 4.79 3.98 3.89
H %1% Available phosphorus/(mg-kg ") 5.79 5.02 441
4= Total phosphorus/ (g-kg ") 0.69 0.69 0.58
H 3% Available nitrogen/(mg-kg ") 7.63 6.81 6.54
T #k Plantation forests® 4% Total nitrogen/(g'kg ") 0.10 0.10 0.58
pH{H pH value 8.67 8.76 8.71
HHUF Organic matter/(g-kg ") 8.41 7.13 6.59
+ 3 Soil density/(g-ecm %) 1.62 1.64 1.66
387K 53 Soil moisture/% 12.08 13.77 13.94

VE: R EHE S B 5% SCHR[45-46]. Note: the data in the table is quoted from the references [45—46].
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Tab.2 Mean variables of soil physical and chemical
properties at Manasi County research area

LR

Physical and chemical properties of soil

OB

Organic matter/(g-kg ')

Ak

Total phosphorus/(g-kg ')

g

Total nitrogen/(g-kg ")

s

Total potassium/(g-kg ')
Available nitrogen/(mg-kg ')

A R

Available phosphorus/(mg-kg ')
A Rk

Available potassium/(mg-kg ')
pH/H pH value 8.57
3K
Soil moisture/%

Hsy

Salinity/(g-kg ")

0~10 cm 0~20 cm 20~30 cm

11.44

0.53

1.98

24.22

14.16 1796  18.86

6 6.66 7.87

VE: R HIES] B 5% CHk[47-49]. Note: the data in the table is
quoted from the references [47—49].
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Tab. 3 Results of the model averaging procedure to assess the relationship between P. alba var.
pyramidalis canker and explanatory variables

=) N v N AR B AE B =y
A5 ibE bR A gy AR
X . P Number of models
Variable Estimated value SE z value Importance .. .
containing variable
% ki = Height of the first live branch -0.9549 0.639 1 1.427 0.154 1 64
¥ Density 6.919 1 2.176 1 3.084 0.002%* 1 64
FIRZFE I FE 4L Shannon diversity index 3.120 8 0.8472 3.519 <0.001%** 1 64
425 3 EL Proportion of non-hosts —-4.0972 1.187 4 3314 <0.001*%* 1 64
1K Elevation -12.3792 2.1351 5.536 <0.00]1%** 0.97 64
3P Soil physical and chemical property 0.6517 0.298 0 2.084 0.037* 1 64
FWM 4% Landscape complexity 2.146 0 0.3183 6.428 <0.001*** 0.7 64

¥ FKIRP < 0.05; ** 3R IR P<0.01; ***LI/RP < 0.001. K[ . Notes: * means P < 0.05; ** means P < 0.01; *** means P < 0.001. Same as below.
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Fig. 2 Relationship between P. alba var. pyramidalis canker and (a) tree density and (b) Shannon diversity index
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Tab. 4 Results of the model averaging procedure to assess the relationship between P. nigra canker and explanatory variables

A o ] A B 1] A K T
£ ik R 28 e I Sl
. . P Number of models
Variable Estimated value SE z value Importance .. .
containing variable
5 —I5 % Height of the first live branch 0.759 4 0.1747 4305 <0.001%%* 0.33 64
# ¥ Density 6.6125 07487  8.747 <0.001%** 1 64
F Ik Z P 4840 Shannon diversity index 2.620 0 04621 5615 <0.001%** 0.99 64
|2 3= Ei 4l Proportion of non-hosts -1.7520 04170 4161 <0.001%** 1 64
4K Elevation -22577 0.8744 2564  0.010% 1 64
+ 3L 5T Soil physical and chemical properties -0.4320 0.1184 3.615 <0.001*** 0.68 64
S Z 1% Landscape complexity 03251 0.1640 1.964 0.046* 1 64
1.0 -
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Fig. 4 Relationship between P. nigra canker and tree density (a) as well as Shannon diversity index (b)
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