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GRDC PODCAST TRANSCRIPT 
Title: Tools to tackle blackleg of canola
[00:00:05] Intro This is a GRDC podcast. 
[00:00:12] Fiona Fagan Hi, I'm Fiona Fagan. Blackleg is the most serious disease in canola in Australia, and while fungicides are commonly used to help manage this disease, there are concerns that an overreliance on fungicides could encourage fungicide resistance. In order to explore this further, GRDC is making a significant investment into fungicide resistant management strategies in blackleg in canola. Extensive research is taking place at the Grains Innovation Park in Horsham in Victoria's Wimmera region. I went along to see some of the experiments taking place and caught up with Dr Angela van de Wouw who is one of Australia's leading researchers into blackleg in canola. And PhD student Alec McCallum, whose research is examining the emergence and management of fungicide resistance to blackleg. Angela and Alec, thank you very much for joining me today. 
[00:01:11] Dr Angela van de Wouw No worries. 
[00:01:12] Alec McCallum Thank you. 
[00:01:13] Fiona Fagan Angela, tell me a bit about yourself. 
[00:01:16] Dr Angela van de Wouw So I'm a research fellow at the University of Melbourne but based here in Horsham. I'm currently on an ARC industry fellow, so trying to make nice strong links with industry. 
[00:01:25] Fiona Fagan And how about you Alec - what brings you here? 
[00:01:28] Alec McCallum I'm a second year PhD student three Melbourne Uni. Angela is my primary supervisor but I'm also based here in Horsham. 
 [00:01:35] Fiona Fagan So Angela, how did you get involved with work regarding fungicide resistance? 
[00:01:40] Dr Angela van de Wouw So I've been working on blackleg disease since 2005, and fungicides have just become a really essential part of controlling blackleg disease and so the more fungicides that are used, the higher the risk of fungicide resistance evolving. 
[00:01:54] Fiona Fagan Alec, what is the history of blackleg in Australia? How long has it been here? 
[00:01:59] Alec McCallum Blackleg has been in Australia since before canola even came to Australia but there was some pretty significant outbreaks from blackleg disease in the early 70s and then again later. There's been a lot of breeding that's happened to be able to build the industry into what it is today. 
[00:02:14] Dr Angela van de Wouw That's right. So in the 1970s, canola was introduced as a break crop for wheat but within a couple of years of growing canola, blackleg showed itself and pretty much destroyed the industry for a while. And so the state departments at the time then all introduced breeding programs with the focus of controlling blackleg disease. And then by the late 1990s, canola had really started to take off again, partly from the State Department's funding, but also then GRDC and now there's a number of international breeding companies that are all based here in Australia. And so there's a massive amount of work that's done both privately and through GRDC. 
[00:02:47] Fiona Fagan And how is GRDC supporting the ongoing work to understand fungicide resistance? 
[00:02:52] Dr Angela van de Wouw Blackleg disease has been a major problem for a long time, so GRDC have been involved in that for a very long time. So GRDC have a range of projects that they are funding. So blackleg is just one component of that. The Australian Fungicide Resistance Extension Network is a major part of that and we do a lot of extension stuff through them. And then Alec, his PhD is partly funded through GRDC as well. And they should be very happy with the way things are progressed, with canola acreage going through the roof and hitting eight million tonnes last year, so definitely what they've done is a major achievement. 

[00:03:24] Fiona Fagan And what brings blackleg on?
[00:03:27] Dr Angela van de Wouw The same thing that brings a canola crop on. Rain. So blackleg lives in the canola stubble that's left at the end of the growing season. And so over the summer and autumn that fungus sort of stays in the stubble. And then when it starts to rain in late autumn and early winter, the fungus matures and starts to release its spores. So with every rainfall event once it is mature. So from sort of mid-June onwards, the spores released and will land on the plants and cause infection. But of course, that also coincides with timing of growing your crops so pretty clever fungus really. 
[00:03:56] Fiona Fagan Can it ever be eradicated? 
[00:03:58] Alec McCallum Not really. No. It's on every piece of canola stubble in Australia and there's a lot of weeds that can also be infected with blackleg disease. So it's always going to be around it's just a problem that has to be managed not eradicated. So my PhD is around management and evolution of fungicide resistance in blackleg disease. So some of Ange's previous work has identified that there is resistance to the Group 3 DMIs that's already pretty widespread. So I'm looking at ways that I can manage that as well where monitoring and surveying for fungicide resistance across Australia. Recently there's been the new Group 7 SDHI fungicides that have been released, and so we're monitoring them to make sure they stay effective and there isn't any resistance to them developing. 
[00:04:41] Fiona Fagan So Alec how can you recognise blackleg in that canola?
[00:04:45] Alec McCallum It's quite a visual disease. The first signs are you'll see lesions on the leaves and Cotyledons. They'll be sort of a light brown with little black dots in the middle that are the fruiting bodies. And then that will grow down into the stem of the plant. And at maturity you'll be able to cut that stem open to see the disease inside. You also get lesions on the flowers. And that will cause up a canopy infection, which is a similar process and causes that sort of. Disease in the upper parts of the plant. 
[00:05:13] Fiona Fagan So tell us a bit about your methodology. Describe what you are doing here in Horsham. 
[00:05:19] Alec McCallum So we have a range of glasshouse and fungicide and field experiments. Our main sort of survey is we're taking canola stubble from paddocks across Australia, inoculating them onto seedlings that we've treated with all the commercial fungicides and then scoring them for disease to look at how much resistance there is in the population. We also are collecting the spores through the Liberator and putting them through molecular assays to be able to look at the frequency of resistance within those populations. 
[00:05:47] Fiona Fagan So I'd love to see more about what you're doing here. So would you mind taking me on a bit of a tour? 
[00:05:52] Dr Angela van de Wouw Oh, of course not. Let's go. 
[00:05:54] Fiona Fagan So we've entered into a room where there's a big pile of canola stubble and some machines. Tell me more about what we're looking at here. 
[00:06:03] Dr Angela van de Wouw So these are our spore liberators. We now have four of them here. This is how we collect the sexual spores that blackleg causes. And we can use this to do a range of things so we can look at spore numbers. We can look at molecular assays to say what the frequency of virulence is or frequency of fungicide resistance. And so we can have stubble sent from across the country and put them through these pieces of equipment and have a play and see what's going on. 
[00:06:29] Alec McCallum Each Liberator has four chambers, and we can put up to five pieces of stubble within each chamber. So we'd grab a few pieces of stubble that's nice and wet, and put that into each chamber and slide that in. And then on the end we have a microscope slide that just sits in there, and then we just turn the pump on and that's just sucks out the spores onto the microscope slide. 
[00:06:54] Fiona Fagan So where do the spores go from here? 
[00:06:56] Dr Angela van de Wouw So from here we take them to the pathology lab, and we set up our cultures ready for some DNA extraction. 

[00:07:02] Fiona Fagan So, Angela, we're here in the pathology lab looking at the spores under a microscope. Just how many are we looking at there? 
[00:07:09] Dr Angela van de Wouw So on this slide, that's probably 10,000 to 100,000 spores. And so that's come from five pieces of stubble with two hours of liberation. So you can appreciate if you've got a whole paddock of stubble. You're talking millions and millions and millions of spores that are there ready to infect your crop. So it's pretty impressive. 
[00:07:26] Fiona Fagan So how do they cause the damage to canola crops? 
[00:07:29] Dr Angela van de Wouw So the spores will land on the plants, and then they germinate and the hyphae grows down into the stomata or wounds, if the plants are wounded and they get inside the plant and then they start to cause necrosis, which is what we call lesions and that's the visible damage that the growers can see. And then the fungus sort of goes a bit dormant for a little while. It grows down into the stem. But during that time it's not really causing any damage. And at the end of the year, it goes crazy again. And it starts to cause necrotic lesions within the stem and that's when you really get the yield loss. 
[00:07:57] Fiona Fagan So how does the fungicide then attack these spores. 
[00:08:01] Dr Angela van de Wouw So if the fungicide is on the plants. What happens is when the spores land on the plant and they germinate, they then take up the fungicide and then that kills them. And so then they can't grow. But if you've got a fungicide resistant isolate, what that means is it can grow even though the fungicide is there. So that's how the fungicide resistance is a problem. 
[00:08:18] Fiona Fagan So how does it help then if you implement an integrated disease management plan? 
[00:08:24] Dr Angela van de Wouw So if you're growing a resistant variety then the disease is already minimised quite dramatically. If you have isolated from last year's crop, then it's not going to be as much disease present in the first place. Then if you're still getting a little bit of disease, then you can put your fungicide on. And the risk of the fungicide resistance is a lot lower because you've got a lot less spores and disease there in general. So by really having that three pronged approach, it really does reduce your risk dramatically. 
[00:08:50] Fiona Fagan So we're in another part of the pathology lab now, which is like a storage room full of petri dishes. Tell me more about this. 
[00:08:58] Alec McCallum So this is where we grow all our cultures on petri dishes. We have a range of different isolates that we've collected over 30 or 40 years. 
[00:09:07] Dr Angela van de Wouw So every year we collect around 100 isolates. That is sort of like a snapshot of what's happening across the country each year. And we can then go back and see what's happened if we find something new. So for example, on the Eyre Peninsula, when one of the resistance genes were overcome, we could go back to the collection and have a look and see when that did actually occur and things like that. So that can be quite valuable to have. 
[00:09:28] Alec McCallum We also take our spores from the microscope slides and grow them into liquid cultures on petri dishes ready for DNA extractions. 
[00:09:35] Dr Angela van de Wouw They'll be in here for probably 10 to 14 days and then we harvest them ready for extractions. 
[00:09:40] Fiona Fagan Next stop, the molecular lab for some DNA extraction. So, Angela and Alec, we're in the molecular lab now just to explain what happens here. 
[00:09:49] Dr Angela van de Wouw So we've liberated the spores, and then we've taken them across to the pathology lab and cultured them up. And so now we're going to extract the DNA from those cultures. So essentially, we put them in a machine that breaks up all the fungi material. And we put some chemicals with it so that the cell wall and things like that can be broken down and leaves with just the DNA. So we centrifuge them and that will split apart the DNA from the bits that we don't want. So we closer up and we press start. And it's going to spin at about 15,000 revolutions per minute. And that will help separate the DNA from everything else. 
[00:10:22] Fiona Fagan So what can the DNA tell you? 

[00:10:24] Alec McCallum So for the spores we're looking at the frequency of resistant isolates within that population to be able to look at and figure out what percentage of that population is resistant. 
[00:10:35] Fiona Fagan So what's a good result as far as percentage wise goes? 
[00:10:38] Dr Angela van de Wouw Well, I guess that's the bit of the puzzle that we're still missing. So we can tell a grower from the samples that one per cent of the population is resistant, or ten per cent. But what we still don't know is what percentage is actually needed for the fungicide to be rendered ineffective. And that's a lot of the work that Alec is doing in his PhD to try and figure that out, so that if we do get a sample, we get it back and it says this paddock has seven per cent resistance. Does that mean that farmer can't use that fungicide anymore or not? And that's the point we want to get to give that information back to the growers. 
[00:11:08] Fiona Fagan So like with your research, how far through are you in determining that outcome? 
[00:11:12] Alec McCallum I think we're a fair way through. We're just sort of waiting on some more results. I'm still running experiments in the glasshouse and waiting for some DNA sequencing to come back, so we can look at that. 
[00:11:21] Dr Angela van de Wouw How about we head over to the glasshouse, and we can have a look at some of these experiments in action. 
[00:11:25] Fiona Fagan Okay. Sounds great. So we're walking into the glass house now. There's a lot going on. Just tell me about a few of the things that are happening here. 
[00:11:34] Dr Angela van de Wouw So this is where we do all of our plant experiments to do with fungicide resistance and also more generally our GRDC projects. 
[00:11:40] Fiona Fagan So how many fungicides are being tested here? 
[00:11:43] Alec McCallum There's nine fungicides that are being tested at the moment. And that's all of the commercial ones. 
[00:11:48] Fiona Fagan So how can growers minimise blackleg and resistance risks in canola crops. 
[00:11:54] Dr Angela van de Wouw So the main ways of controlling blackleg are through cultural practices. So really minimising its exposure to stubble. So isolating your crops. But obviously that gets harder and harder with increased canola intensity. But the other major one is through genetic resistance. So if you grow a variety that has good genetic resistance, then you don't have to worry about blackleg disease. So all that information is available in the Blackleg Management Guide or the Blackleg CM App. So it's easy to work out whether you do have that level of resistance. If you don't and you have to grow a more susceptible variety or things are going wrong, then that's when fungicides can be used. So the least amount of pressure we can put on the pathogen population, the better. So fewer fungicides is going to do that. But we appreciate that fungicides are needed in situations. 
[00:12:38] Fiona Fagan How beneficial is rotating crops Alec? 
[00:12:42] Alec McCallum It is really important especially for blackleg and canola. The main driver of disease pressure is distance to previous canola crop. So if you're growing canola in the same paddock the canola was growing last year, that's so much stubble that's really close and going to have really high disease pressure. So it's really important to give them a break and try and isolate from that previous stubble. 
[00:13:03] Fiona Fagan And how important is it to integrate various methods into management? 
[00:13:08] Dr Angela van de Wouw Extremely important. I mean, the more you can do by spreading the risk. So doing all the different strategies, the less pressure you're putting on one particular practice. So unfortunately, this pathogen, the blackleg fungus, it's very easy to evolve. And so you have situations where if you grow a variety that has a particular genetic resistance, if you grow that sort of more than three years in a row, then the pathogen will evolve to overcome that as well. So you can't rely on any one strategy. You've got to mix up the strategies. 
[00:13:38] Fiona Fagan And you say as much collaboration with growers as well. 
[00:13:40] Alec McCallum Yeah, there definitely is. We have growers that come through the site all the time giving tours and talks on blackleg disease. And we're also in contact with a lot of agronomists who send in stubble for us to screen as well. 
[00:13:51] Fiona Fagan How about the manufacturers of the fungicide? What role are that applying in the work that you're doing here? 
[00:13:56] Dr Angela van de Wouw Massive role. So all the chemical companies contribute their chemistries to us for screening. We have Syngenta is an industry partner in my fellowship. So they are putting up a financial contribution to the projects. People do give them a hard time, but the end of the day, they don't want their fungicides to evolve resistance either. So they are very keen for this sort of research. So they are definitely an integral part in what we do. 
[00:14:18] Fiona Fagan Angela, how long does it take to create a new chemistry? 
[00:14:21] Dr Angela van de Wouw A chemistry takes approximately ten years. I think it is, not only that you've got limits on different types of actives, so it really is expensive and slow to produce a new fungicide, which means we really do want to manage the ones we've got and reduce the risk of fungicide resistance. And so any work we can do that does achieve that is great. Different chemistries will evolve resistance differently and different fungal pathogens will evolve differently. And so it's really important to try and get out there and find out information about your disease and your crops to work out the best way to do that. 
[00:14:53] Fiona Fagan And Angela, tell me a bit more about the Blackleg CM App. How does it work? 
[00:14:58] Dr Angela van de Wouw So the Blackleg CM App, it gives you the ability to put in your crop circumstances, your varieties that you're growing, what the conditions are like, what your yield potentials are like, and then you can work out whether or not disease is a risk for you. And if it is what the impact of putting a fungicide on will do, so will it give you a yield return or won't it? And so it's a really good tool to use to then help you make those decisions. So you've got the Blackleg CM App for stem canker and then the Blackleg UCI App for upper canopy infection. 
[00:15:27] Fiona Fagan Talk to me about the AFREN 5 principles to minimise disease pressure. Could you expand a bit on that? 
[00:15:34] Dr Angela van de Wouw The five principles is about, I guess, what we said before, using all the different tools that are available to minimise disease. So the first one is avoiding susceptible varieties. So where you can grow a variety that has resistance to blackleg, and then you won't have to worry about a fungicide. Rotating your crops and using non-chemical control strategies such as isolation from stubble or even rotating your resistance genes will give you also better control strategies. Then, if those things have already been done or you can't do them, then you can look at spraying, but only doing it if it's necessary. And I guess that comes back to using those tools, such as the Blackleg CM App or the UCI App to make those decisions. And if you are putting on fungicides, try not to use the same chemistry multiple times within a growing season and really rotate them so that you've got different actives so that you're reducing that selection pressure and really minimising the risk of fungicide resistance evolving. 
[00:16:32] Fiona Fagan That was Dr Angela van de Wouw from the University of Melbourne and PhD student Alec McCallum. And if you'd like to know more about managing blackleg in Canola, you can download the Blackleg Management Guide from the GRDC website. And the Blackleg CM Management App is available to download from the App Store or Google Play. The Australian Fungicide Resistance Extension Network, AFREN is a GRDC investment led by Curtin University. Research into canola blackleg is led by Marcroft Grains Pathology and the University of Melbourne. With investment from GRDC, the Australian Research Council and Syngenta. This has been a GRDC podcast. I'm Fiona Fagan. Thanks for listening. 
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