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Abstract: [ Objective ] An important epidemic stage of plant airborne diseases is from a single ill leaf to
disease centers of different sizes.Wheat stripe rust caused by Puccinia striiformis f. sp. tritici is one of the most
serious airborne diseases of wheat in the world.Exploring the factors influencing urediniospores dissemination of
wheat stripe rust in crop canopy is essential to understand the prevalence of airborne diseases. Method ] The
diffusion of pathogen spores in crop canopy is affected by its own gravity, wind, and host obstruction. Taking
wheat stripe rust as an example, the gravity sedimentation rate of wheat stripe rust spores was measured by simu-
lating natural sedimentation; differences in the number of urediniospores with different densities and angles
were compared ; the differences of canopy wind speed under different heights and planting densities were com-
pared;in the field, the spreading process of urediniospores from a single diseased leaf to surroundings was simu-
lated, and the different numbers of urediniospores collected at different heights and horizontal distances were
analyzed. [ Result ] The settling velocity of a single urediniospores was (1.491+0.055) cm/s; Wind speed in-
creased with increasing canopy height in wheat fields, and it decreased significantly with the growing density of
the wheat; The wind speed over the canopy was significantly higher than that within the canopy ; The density and
angle of barrier material was positively correlated with the number of collected urediniospores.In the wheat can-
opy, the distance of urediniospores dispersal was negatively correlated with the number of urediniospores cap-
tured. [ Conclusion | The gravity sedimentation rate of pathogen spores was slow and it had little effect on the
horizontal diffusion distance of spores in the canopy.The results showed that the leaf morphology and plant den-
sity of the host could regulate the colonization and dispersal of spores.This study provided a theoretical refer-
ence for understanding the epidemic diffusion model of wheat stripe rust and exploring the mechanism of plant
morphology resistance.
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Tab.1 Correlation coefficient between canopy wind speed and wheat
planting density under different wind speed conditions
FPAE % Planting density 1 m/s 2 m/s 3 m/s

L% B Planting density 1
1 m/s -0.839" 1
2 m/s -0.943" 0.747" 1
3 m/s -0.969" 0.800™ 0.906™ 1

#EFINTE P<0.01 7K A M 56 5 A LB LC AR /INE 5 8 4 20, 30,40 TT /667 m’

** indicates extremely significant correlation at P<0.01 level; A,B,and C represent the wheat density of 200 000 ear/667 m’,

300 000 ear/667 m* and 400 000 ear/667 m” respectively.
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