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The video series The Biology of Fungal Pathogens combines three-dimensional computer animation
with photography to present the life cycles of various fungal pathogens. Covering Septoria Blotch of
Wheat, Tan Spot of Wheat, Net Blotch of Barley, and Powdery Mildew, this use of modern visualization
technology provides life-like images that leave the viewer with a lasting impression of biological and
ecological aspects of host-pathogen interactions. Imparting images impossible to capture and present
with conventional microscopy, The Biology of Fungal Pathogens is appealing to both the novice and
the expert. Professors and their students in secondary, undergraduate, and post-graduate education
as well as technical advisors and the growers they serve will marvel at the knowledge derived from
this new form of presentation.
There are three videos in this first volume:
1.1 Septoria Blotch of Wheat (8:30 min)
1.2 Tan Spot of Wheat and Net Blotch of Barley (8:30 min)
1.3 Powdery Mildew (10:50 min)
Reviews and Testimonials:
"Due to the exquisite three-dimensional visualization technology used, the video series provides a
fascinating insight at the microscopic level on the biology of fungal pathogens. A high scientific standard is guaranteed by the editors and contributing colleagues from agricultural university faculties."
--Journal of Phytopathology
"These short videos are extremely useful because they seamlessly combine real life video with incredible animation to demonstrate spore dispersal (both water and air), sexual reproduction, and fruiting
body formation. They clearly show students disease processes from the point of view of the pathogen and explain important management concepts. Even though they focus on cereal diseases, the
basic information is applicable to any introductory plant pathology course. One of the best features is
that they are quite short (8-10 min), so they can easily be incorporated into traditional class materials."
--Gail Schumann PhD, University of Massachusetts, Microbiology Department
"The Biology of Fungal Pathogens was a timely release since I recently took over teaching an introductory plant pathology class. The computer simulation of inoculation, attachment, pathogen ingress
was impressive and clearly helped the students in the class to understand the host-parasite interaction on the cellular level. The DVD will definitely be used in future classes."
--Wesley Chun PhD, University of Idaho, Plant Soil & Entomological Sciences Dept.
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In-depth knowledge of the conditions under which pathogens, in particular parasitic fungi, live and
develop is a prerequisite for crop protection. Only with this knowledge can plant diseases be detected
in due time and selectively treated. The video series The Biology of Fungal Pathogens grants easy
access to this knowledge. Through an exciting blend of vivid 3D animations and real images, with
informative commentaries, these videos provide fascinating insight into the life cycles of major fungal
pathogens. The series is an outstanding example of communication in modern science.
There are two videos in Volume 2:
2.1 Leaf Rust and Other Rusts of Cereals (15:30 min)
Using brown rust of wheat as an example, this movie depicts the complete life cycle of rust fungi. The
production of the different spore types of rust fungi is shown using 3D computer animations.
2.2 Fusarium Diseases of Wheat (10:50 min)
Fungi of the genus Fusarium are of great economic importance worldwide because they cause crop
losses and produce mycotoxins, which can cause severe toxicities if consumed by humans and livestock. This movie depicts the life cycles of Fusarium culmorum and F. graminearum using threedimensional computer animations blended with real images. Particularly, the modes of infection as
well as epidemiological spread of the disease are exhaustively shown.
2003 COMENIUS Award
The Comenius Award is given annually by The Society for Pedagogy and
Information, a renowned scientific society for multimedia, educational
technology, and media didactics.
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3.1 Barley Leaf Spots – Fungal Disease or Stress Response? (14:00 min)
Necrotic leaf spots on barley caused by abiotic or biotic factors have gained considerable importance
in some regions where the crop is grown. This disease complex may significantly affect yield and
represents a challenge both to proper diagnosis and disease management. A new biotic barley disease
caused by the fungal pathogen Ramularia collo-cygni causes necrotic leaf spots. The video illustrates
the life cycle of the pathogen and differentiates the disease symptoms and etiology from abiotic leaf
spots, the so-called ‘physiological leaf spots’ (PLS). PLS are induced by a complex of environmental
stress factors including, excess irradiation, drought, air pollutants, or extreme temperatures, which
cause elevated levels of free unscavenged oxygen radicals in the leaf tissue. The video represents
the sequence of events leading from generation of toxic oxygen radicals to induction of cell death and
necrosis. Finally the impact of modern fungicides on this leaf spot complex is represented, with special
emphasis on physiological fungicide effects on the plant.
Recommendation: Although PLS/Ramularia appears less prevalent in North America as compared to
Europe and Australia, this disease should not be overlooked. Because it is new and diagnostic expertise is scarce, the onset in North American barley regions may be similar to what's been seen in other
regions of the world. Therefore, this video provides timely information to researchers,
diagnosticians,rs in the United States and Canada.
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4.1 Eyespot Disease of Small Grains (13:00 min)
Where small grains are grown continuously and the climate is cool and moist, eyespot disease, also
called strawbreaker foot rot, is a significant yield-limiting disease. This infection of the stem base is
caused by fungi of the genus Helgardia (formerly Pseudocercosporella): Helgardia herpotrichoides
(teleomorph Oculimacula yallundae) and Helgardia acuformis (teleomorph Oculimacula acuformis). Both
species differ in terms of morphology and growth characteristics. This movie depicts the life cycles of
both species using three-dimensional computer animations blended with real images. Particularly, the
modes of infection as well as epidemiological spread of the disease are shown. Finally, methods for
successful disease management are explained.
4.2 Bunt and Smut Diseases of Cereals (10:00 min)
Common bunt of wheat caused by Tilletia caries and loose smut of barley caused by Ustilago nuda are
cereal diseases that have been increasingly forgotten as a result of modern seed treatments. However,
when untreated seed is used, infection by these damaging fungal pathogens can lead to substantial
losses in yield and seed quality. Using Tilletia caries and Ustilago nuda as examples, this movie illustrates the life cycles of bunt and smut fungi with extensive detail, thus leading to a better understanding
of the development and epidemiological spread of these fascinating fungi. All stages of the life cycles
are explained using photolike three-dimensional computer animations, macro images, and real-image
video sequences.
Best Scientific and Popular Scientific Film
23rd International Film Festival AGROFILM
The AGROFILM festival is organized by the Ministry of Agriculture and Rural
Development of the Slovak Republic.
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5.1 Pythium Root Rot of Cereals (10:00 min)
Death of seedlings due to rotting of their roots is known as ‘damping-off’. This disease is often caused
by oomycetes in the genus Pythium, soilborne microorganisms related to brown algae. The circle of
host plants parasitized by Pythium includes a wide variety of crops from virtually all climatic zones.
By infecting germinating seeds and seedlings of all major grain crops, Pythium can cause significant
losses in terms of quality and yield. Pythium root rot of cereals is so ubiquitous that it has been rightly
called the ‘common cold’ of cereals. This movie depicts the life cycle of Pythium using 3D computer
animations blended with real images. Particularly, the formation and spread of motile zoospores is
shown in detail. Finally, methods for successful disease management are explained.
5.2 Rhizoctonia Root Rot of Cereals (9:00 min)
The fungus Rhizoctonia solani is a widespread inhabitant of soil. Hyphal anastomosis criteria are used
to place isolates of Rhizoctonia solani into taxonomically distinct groups called ‘anastomosis groups’
(AG). Rhizoctonia solani strains classified in AG-8 are especially pathogenic to cereals, causing a root
rot and stunting of wheat and barley plants, known as Rhizoctonia bare patch. The disease can be
increased in direct-seed systems that lack tillage. The life cycle of Rhizoctonia solani is explained in
clear, easy-to-understand 3D animations and real-image video. The closely related fungus Rhizoctonia
cerealis causing sharp eyespot of wheat is also described, followed by sequences focusing on disease
management methods, including seed treatment.

Winner of the 2009 Scientific and Popular Scientific Films
Pythium Root Rot of Cereals was awarded top prize at the
26th International Film Festival AGROFILM 2009
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1.1 Five Major Fungal Diseases of Corn (13:00 min)
Using stunning computer animation blended with real-life video, this teaching video impressively
illustrates the disease cycles of five major fungal pathogens of corn, which can and do cause significant losses of crop yield and quality:
- Common rust (Puccinia sorghi)
- Northern leaf blight (Exserohilum turcicum)
- Eyespot disease (Kabatiella zeae)
- Gray leaf spot (Cercospora zeae-maydis)
- Fusarium ear rot (Fusarium spp.)
Your students and extension audiences will gain a clear understanding of the development and epidemiological spread of the diseases as well as measures to control them.

“This video has stunning computer animation, down to a microscope scale for a fungus-eye view of
c o r n d i s e a s e s . T h i s i s a g r e a t t e a c hi n g t o o l f o r e x t e n s i o n a g e n t s , g r o w e r s , a g c o n s u l t a n t s , a n d h i g h
s c h o o l a n d u n d e r g r a d u a t e s t u d e n t s in b i o l o g y a n d p a t h o l o g y c o u r s e s . I t p a c k s l o t s o f b a s i c c o n c e p t s
into just 13 minutes.” -- Tim Paulitz Editor-in-Chief, APS PRESS
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1.1 Potato Late Blight – The Disease Cycle of Phytophthora infestans (14:00 min)
Late blight caused by the oomycete Phytophthora infestans is the most serious disease of potato crops
worldwide. As a major culprit of the Irish potato famine in the mid-nineteenth century, late blight has
had a tremendous effect on human history. Elucidation of the life cycle of Phytophthora infestans by
German botanist Anton de Bary is claimed as a founding moment of modern plant pathology.
Using computer animations blended with real-life video and time-lapse photography, this teaching
video impressively illustrates the life cycle of P. infestans. Your students and extension audiences will
gain a clear understanding of the development and epidemiological spread of this fungal-like
pathogen and the nature of the devastating disease it causes. All stages of the disease cycle are
explained in detail.

First Prize at 29th International AGROFILM Festival 2013
The AGROFILM Festival is organized by the Ministry of
Agriculture and Rural Development of the Slovak Republic.
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Addressing the greatest disease and yield threats to the sugarbeet, this DVD uses 3D animations to
depict the complete life cycles of pathogens as well as means of control. Students, farmers, technical
advisors, and teachers are sure to find the videos fascinating and informative.
There are 2 videos on this DVD:
1.1 Cercospora beticola & Ramularia beticola (9:15 min)
The most important pathogens causing leaf diseases of sugarbeet are Cercospora beticola and
Ramularia beticola. The disease cycles of these pathogenic fungi are illustrated in photo-like 3D animations and real-image video sequences. Particularly, the mode of infection as well as pathogen
spread are exhaustively shown. The use of epidemiological threshold values as a decision-making aid
for the selective application of fungicides is explained. By growing varieties of sugarbeet that are less
susceptible to Cercospora and Ramularia beticola the course of infection can be delayed.
1.2 The Beet Cyst Nematode Heterodera schachtii (12:30 min)
The pest that poses the greatest threat to sugarbeet yield, particularly in warm and sufficiently moist
soils, is the beet cyst nematode, Heterodera schachtii. The movie depicts the complete life cycle of
this pathogen – from the hatching of juveniles, infection of sugarbeet roots, induction of feeding cell
systems (syncytia) to the development of adult males and females, followed by fertilization and cyst
formation. Since chemical controls (nematicides) are frequently uneconomical or unavailable, the
movie also explains cultural means of control, like long rotations with non-host crops and growing of
trap crops, most notably nematode-resistant cultivars of mustard and radish.

Winner of the 2004 MAGNA MATER
21st International Film Festival AGROFILM
The AGROFILM Festival is organized by the Ministry of Agriculture and
Rural Development of the Slovak Republic.
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There are 2 videos on this DVD:
2.1 Rhizomania ( Beet necrotic yellow vein virus ) (12:00 min)
Rhizomania or “root madness” is one of the most serious diseases of sugarbeet. It is caused by Beet
necrotic yellow vein virus (BNYVV). The virus is carried and transmitted by the soilborne protozoan
Polymyxa betae. When zoospores of P. betae carrying BNYVV invade roots of sugarbeet, the virus is
released by the protozoan, multiplies, and spreads within the plant. Virus infection causes massive
proliferation of secondary roots, giving the taproot a bearded appearance. Storage of sugar in the
taproot is substantially reduced. With photo-like 3D computer animations, the film illustrates the lifecycle of the virus vector P. betae, thus leading to a better understanding of the development of rhizomania and, consequently, means of controlling it. Finally, information on new high-yield rhizomaniaresistant varieties of sugarbeet is presented.
2.2 Root Rot – Biological Strategies of Root-Rotting Pathogens (9:50 min)
Soilborne pathogens known to cause root rot of sugarbeet include Rhizoctonia solani, Fusarium
oxysporum, and Aphanomyces cochlioides. In order to utilize the energy stored in the sugarbeets,
these pathogens adopt different strategies: Rhizoctonia solani forms specialized infection structures
(infection cushions), Fusarium oxysporum releases toxins that support fungal growth within the beet’s
vascular system, and the mode of infection of Aphanomyces cochlioides is characterized by formation
of motile zoospores. The various biologic strategies are illustrated in detail, followed by sequences
focusing on agronomic disease management methods, including plant resistance.
Best Scientific and Popular Scientific Film
22nd International Film Festival AGROFILM
The AGROFILM Festival is organized by the Ministry of Agriculture and
Rural Development of the Slovak Republic.
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Due to their rapid development and explosive rate of reproduction, aphids rank among the most
important crop plant pests. They extract phloem sap from host plants and excrete the excess in the
form of honeydew. In addition, many aphid species damage their hosts by transmitting viruses: aphids
are virus vectors. Yield losses due to viral diseases are often more serious than the direct damage
due to sap extraction.
The most important vector of plant viruses worldwide is the green peach aphid, Myzus persicae.
When it leaves its winter host, the peach tree, it colonizes numerous crop plants, e.g., beets, potatoes,
and vegetables, and infects them with various viruses. Other aphids, such as Sitobion avenae, are
specific to cereals and transmit the Barley yellow dwarf virus.
In a combination of fascinating macro sequences and 3D animations, this educational film impressively illustrates the life cycle of aphids, their behavior on winter and summer hosts, and their feeding
habits. The different behavior patterns during feeding probes and prolonged feeding, which influence
the mode of virus transmission (non-persistent, persistent), are presented in clear, lucidly explained
video sequences. A paper insert of additional references on the interactions between plant viruses
and their aphid vectors during the process of virus transmission is also included.
The Aphid: A Virus Vector addresses a wide audience, including lecturers, students of agronomy, biology, ecology and their related disciplines, as well as governmental and non-governmental advisory
bodies, and last but not least, farmers.

2004 COMENIUS Award
The oldest German and European Award for excellent educational
media, the Comenius Award is given annually by The Society for
Pedagogy and Information, a renowned scientific society for
multimedia, educational technology, and media didactics. The
recipient of this prize is selected in an independent review process according to didactic and scientific merit.

