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Reference 1 - 0.45% Coverage

So as a non agronomist, my reaction is that it sounds very interesting. Obviously, anything that can improve material yield offers potentially a lot of great opportunities.

Reference 2 - 0.79% Coverage

I think it ticks every box really in that respect, and that's, I think that's the beauty of it isn't it? It, you know, on paper or not on a few slides, it does, you know, 30% increase in yield would be, people would bite your hand off for that if standard rights could give that and guarantee that.

Reference 3 - 4.99% Coverage

Yeah, thank you. Sorry I've just had a quick look through. I think with all of these things and thanks for the work, coming from a very sensitive brand that uses real food ingredients as its core, we will always be sensitive to this, but the reality is if you come back at it from a different way, this is a technology, and I have no doubt in a few years time this is going to be standard practice, but the reality is, you just hit the nail on the head, come at it from a different way saying these are the positives of it. [Redacted]. So water is becoming quite a key thing in certain areas, drought stressed areas and East Anglia being one of those, and that's not going to get any better. So the Environment Agency will be pushed quite hard now to reduce abstraction licences across the UK. So if this technology can be added hand in hand with the benefits of matching that and enhanced yield lower CO2, it's the way that you tell this story to the public and I think the retailers also, you know, some of our customers have very ambitious plans to get to carbon net zeros, we all do on this call. But how do we do that? Currently we can't do that. It's going to be technology that leads us to get to that carbon net zero. So I'd reverse engineer what you're thinking. You know your product's going to do X, but what are the other impacts and probably that's your benefit above your yield. So just rethink the strategy and you're right, sustainability for me would be the key one to drive this. 

Reference 4 - 0.74% Coverage

I think it's also potentially impactful that it's going to have the most difference in sort of north European thinking specifically UK, where of course, demand, particularly for potatoes is probably highest of anywhere. So the technology works for the place where it's most needed. 

Reference 5 - 0.97% Coverage

SP2	That's an interesting one [name], to water. My, in my simple mind, I'm just thinking if we increase the photosynthetic efficiency, do we need, do we increase the need for water to drive that and to drive that extra yield that you're getting?

SP10	I was thinking that, you know, you can push up, push up dry matters to 30 plus percent. What do we do with that?

Reference 6 - 0.61% Coverage

that the advantages of being involved and potentially seeing some benefits of crops with this technology outweigh the negative impacts of the commercial side of things where obviously it has a potential to have a significant impact.

Reference 7 - 3.31% Coverage

Yeah. So I think there’s also related to that is the, is that taking of the next step as well. So the technology is available, you can trial it whatever, but it's got to be registered through the Food Standards Agency, through the standardisation process, and there'll be a cost associated with that and we see these costs when an additive is approved or reviewed. Similarly when you've got something like a new pesticide that's authorised, it has to go through a safety programme. It has to be clear that it's not environmentally going to cause any problems, there’s no issues for consumption, et cetera, et cetera, and it's how much of a problem that is that will also help determine what actually goes forward. So if it's very costly, if there's a lot of hurdles to jump over, if it's seemed to be excessively bureaucratic, all of these will cause problems for delivering something and taking it forward to the next stage. So you’ve then got to get to the stage where you've got a breeder who wants to take that forward and he's willing to do that. Plus, you’ve got to have a processor or a packer who's willing to take that, and you've got to have a retailer that's willing to take it, and then you've got to have a consumer that's willing to buy it.

Reference 8 - 2.46% Coverage

Yeah, I was going to make a very similar point there. So it's not just the yield, it's got to do the job, it's got to continue to perform through post harvest, through storage and through processing into products, and we're pretty, there's quite specific requirements for different types of products. Like, you know, for French buyers for crisps, they're all going to be really very specific, and there's been a lot of time and money and effort put into breeding the varieties that meet those specific needs. So I think [name] mentioned, you know, previously you know what happens if the dry matter just shoots up, you know, really, really hard that's going to start causing us problems. And there's things that it needs to perform in the stock. It's got perform with mechanical harvesting and all those different things without having any negative impact. So it's not just, yield is important, but it's not the be all and end all.

Reference 9 - 0.67% Coverage

Also, just a bit of reassurance. It's a fantastic crop to focus on, given it being the third biggest in the world, and it's such an efficient plant and producer of energy as a food crop goes. So on the positive side, I think that should be passed back. 

Reference 10 - 0.22% Coverage

I'm thinking about CO2. Thinking about carbon. How it would help us get to net zero.

Reference 11 - 1.33% Coverage

So the more information and sort of notice that can be put out there, I mean if, all of the aims of the project and again I'm stressing, I'm not, I’m the least agronomist person on the call, but from a processor's point of view, all of the aims of the project like sound fantastic, sounds like who wouldn't want a 25% increase in yield. Opportunity to be less water dependent, crops that would be particularly beneficial in a north European climate where we consume a lot of this. All of this is brilliant.

Reference 12 - 0.61% Coverage

But then, particularly as our colleagues from the global companies have mentioned, as soon as you try and sort of sell this through there's so many, you know, negative elements to it. Big risk the project could stall straight away.
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Reference 1 - 0.14% Coverage

I think it’s a good aim to increase photosynthesis. Means increasing yield

Reference 2 - 0.91% Coverage

The advantage in radiation use efficiency that you were identifying then, that’s not something that’s going to be sellable to the end user, it’s got to be something that generates advantage to the producer in terms of better use of other resources, be it land, pumping water or whatever else, it seems to be really difficult to get that sustainability message through frankly through the retailer, to the supermarket. They don't want to talk about the use of nematicides.

Reference 3 - 0.82% Coverage

I’ll take [name's] comments back in the meeting, were very pertinent in that we’re growing seed here, to sell to Vietnam, Indonesia, Egypt, Saudi, all over and you know, it’s a very different commodity when it gets to that end, compared to what we’re needing to do so, try to sell the benefit to a grower in Scotland, is a completely different conversation to trying to sell the benefit to [company] in Indonesia or something.

Reference 4 - 0.36% Coverage

Then you’ve got to sell the fact that you’re then giving them a product that’s better you know. The grower here must realise that this is an added benefit to him in selling to his end user.

Reference 5 - 0.91% Coverage

SP1	What might the impact be of an improvement, if we were to achieve it, an improvement of 25%-30% yield improvement? 

SP3	That’s very short lived because they just buy at a price that reflects that the yield is now 70 not 60 tonnes a hectare.

SP5	Unless you can drive value through that improved resource, use efficiency and sustainability story which up until now, at farm-gate level we have singularly failed to do, then the big gains would be made elsewhere. 

Reference 6 - 1.18% Coverage

If you'd have historically asked me about GMO’s and you know, I’ve always sort of said the science is interesting and I sort of back off but from a commercial level, I always wonder about being able to, we always liken growing potatoes to not being a ball bearing factory and the more you make it towards the ball bearing factory, it’s at a cost and anyone can do it, you want the more specialists, the more difficult it is, the more of a premium you could maybe make it so, the more GMO’s come on and develop and if you get an extra 25% yield as you said, the price you know, you’ve still got the same margins.

References 7-8 - 2.12% Coverage

It'll all be managed on area, so what will happen is, if you take the ambition to have ELMS in England and Wales, you know similar environmental schemes sort of being unfolded here in Scotland and agroforestry and a whole pile of other measures that we’ve been talking about, if you end up actually physically cropping less of your cultivatable land and still getting commercially sustainable yields relative to demand, then there is a win, there is a win environmentally and there is a win economically because you’re actually doing less work on your land at all of the cost, so you might bring down the area, inputs per hectare to establish crop, whatever, which providing that bonus and that value is retained on farm, so the efficiency saving is retained on farm because PhotoBoost delivered that extra yield then you’ve potentially got a sustainable model, but it’s exactly as you said, unless it goes back down to the farm, it's difficult to see how the trade can regulate that because the danger is, people just slap in too much area, you end up  with a glut and the price is through the floor.

Reference 9 - 0.43% Coverage

But selling seed potatoes from Scotland to countries that has- food security is higher is an opportunity specifically for the seed industry and export for high performance as is being driven by [unclear] in North Africa. 

Reference 10 - 0.76% Coverage

If you’re going to influence Scottish government for instance to allow transgenics, GMO it’s showing that there’s an export potential and a balance of payments type benefit, is the way to do it. Say, here’s an industry that is going to be curtailed because you we’re not allowed to produce this and there’s a demand for it and that’s the way to influence government, money talks I would imagine. 

Reference 11 - 3.00% Coverage

I think it ties in with what I was saying around the ELMS schemes and all the new sustainability episode, public benefit and public good for public benefit and so, we’re not going to get any money out of the old £580m that was annually spent on CAP subsidies into Scotland. 

SP1	Is that how much it was for the whole country? 

SP5	For the whole of Scotland. That was the figure at the time of leaving and I think the £80m was an extra,  £500m was sort of the average over five years, then there was £80 million was owed back to the British government, sorry it was one hundred and something that was owed back to the British government of which, eighty or so was due back to Scotland, that came back as £580m, that’s the figure, that’s the last known figure I have but that’s what was being paid, for single farm payments and sheep annual premiums, crofting, cattle, [headage] payments and all that sort of stuff. If this technology can show that there’s an actual environmental benefit, then I suspect hopefully the argument would be one, politically in Scotland they would say, this is completely fine because there’s no external genes going into these plants. [Redacted]. Now I don’t think that sort of well-informed commentary could be used to hopefully address political problems we have in Scotland right now. 

Reference 12 - 0.85% Coverage

Bt resistance. That’s the danger in a six-year seed cycle, is that something is happening and that’s all happened and then there’s a sudden collapse because there’s a market confidence failure and then you’ve got huge resistance being built up of a business that has fundamentally changed in that time and then all at the end, the market completely swings against you and you’re left in the room with no chance to sit, when the music stops.

Reference 13 - 0.65% Coverage

If you’re going to cure a disease or something like that, it then puts it into a different perspective I suppose, as opposed to food security.  You know if you could stop people catching polio or something like that, you know, there might be a public acceptance of that but just to be able to produce higher yielding crops, maybe not so. 

Reference 14 - 0.30% Coverage

SP1	So, you think the calculation is different for health for public health and then for agriculture on the other side?

SP7	The perceptions are different. 

Reference 15 - 0.35% Coverage

Nobody in this room has to worry about paying for their tea tonight and the last thing we want to do in terms of what we’re doing when we then go to business is producing cheaper food

Reference 16 - 0.98% Coverage

The yield is not the be all and end all because you’ve got all the other diseases, all the other factors, whether it’ll process, whether it doesn’t process, whether you can get it into a factory in ninety days like, you know, we send stuff out to Thailand, if it takes one hundred and ten days from planting to maturity, they won’t plant it because rice comes next in the rotation. So potatoes take too long to mature or they arrive there late, then the growers won’t plant because rice takes the priority.

Reference 17 - 0.56% Coverage

As a potato grower, managing risk is one the biggest things. If [name] comes to me with a variety to grow for him, I look at how risky it’s going to be for me to grow, is it going to go down with powdery scab, is going to be go down with black leg and I try and not choose the risky variety. 

Reference 18 - 0.72% Coverage

The potato is the perfect food stuff and that’s our biggest problem from an agricultural point of view because 80% water, 20% food so, you know, it’s not hydroscopic, you can’t dry it and transport it, it’s very easy to knock so every fungus and bacteria can eat a potato with impunity because it’s packed full of goodness but you can’t dry it and store it like grain etc. 

Reference 19 - 1.31% Coverage

SP8	Unless you’re in Peru. 

SP6	That’s why they dehydrate, just like we freeze. So, from that point of view, it’s the perfect food stuff for every pathogen, every pest that wants to go in it, whether it’s as big as a wireworm or as small as a bacteria or fungal hyphae and of course, the message we want to give the consumer in some ways, is identical, we always want to get that out that it's packed full of goodness, it isn’t going to do any harm you know. Our problem is also our benefit you know, we can sell something that’s a very good food stuff for humans but what we’re trying to do in production is manage the fact that it’s the perfect food stuff for every enemy.

Reference 20 - 2.76% Coverage

SP1	Am I right in saying that the market is reasonably stagnant in terms of growth for potato, I don’t know if that’s the UK, is even downwards.  Why is that, if that’s true, is that a marketing problem for potatoes? 

SP6	It’s partly the same thing, it’s a difficult product to store. If you’re storing rice or pasta, pasta a fully processed product that you can store in a cupboard. A potato chip needs storing in a freezer, rice is close to as harvest once huksed, a potato can go green, it can sprout, it can rot. It’s neither convenient to store nor quick to prepare and cook. 

SP4	Pasta, rice, you know, you can have on the cupboard for over a year. 

SP2	Consumption of fresh potato is declining. The consumption of processed is going up but not quick enough to bridge the gap. 

SP4	We’ve not been good enough at marketing the benefits of the potato, it doesn’t go into the veg category, which is a bit of a crime, it goes into the carbohydrate category but it’s a far better carbohydrate than rice and pasta and we’ve not been good at marketing that benefit. 

SP6	People don’t even sort of recognise pasta as a processed product. 

SP1	Because it’s Italian, it’s healthy, Mediterranean.

SP6	And it’s put in that same category and rice, what is it, something like seven times as much water per piece of nutrition than the potato and we’re not able to get that message across or find any resonance with it. 

Reference 21 - 0.93% Coverage

The latest decline has been, 20% decline roughly, supermarkets have put this year, all on cost of living, putting your oven on for an hour, baking a potato is the sort of, the whole psychology of it is expensive even though, the product is cheap and actually doesn’t cost you that much to have the oven on for one hour or the microwave on for ten minutes or the air fryer on, you know, that’s what blamed on a lot of the downturn and decrease in sales that’s happening at the moment. 

Reference 22 - 0.46% Coverage

In springtime, when we were getting rid of the last of our potatoes, the foodbanks stopped taking them because the consumers of the foodbanks couldn’t afford the energy to cook them, same with carrots, the foodbanks stopped taking carrots. 

Reference 23 - 0.24% Coverage

The BBC tells you every night that it’s expensive to have your oven on but as you say in reality, it’s not that expensive. 

Reference 24 - 1.35% Coverage

SP2	One of the other thoughts that occurred to me when [name] was just talking about the medical side of it, things like that as well.  When the publicity goes out about your woman with her sickle cell and everything, every message needs to be headlined that that, is gene editing because if it’s just mixed in. 

SP1	Gene therapy I’ve heard, some people call it gene therapy.

SP2	That will dilute the message, this is gene editing, this is what scientists are able to do and then when you’re talking about gene editing in crops, well it’s really beneficial here and that’s gene editing but if you call that gene therapy and not gene editing. 

SP5	The covid vaccines, were all gene editing.


Reference 1 - 0.26% Coverage

the challenges are as I described, they're going to be more around consumer acceptance, etcetera. 

Reference 2 - 1.26% Coverage

Yeah, they looked into it and I think what happened was essentially the market at that time, obviously there was a big fight back against GMO. It was again consumer perception, brand reputation, etcetera. The brand reputation piece was why they held it as an arm's length company, but ultimately because of the way that the UK reacted, the consumer market reacted to GMO that was allowed to lapse and didn't go any further. So we don't know about the actual technology itself.

Reference 3 - 0.84% Coverage

But like everybody says, and I think from a consumer point of view, yeah, there's a thing to be taught there, but also from our customer point of view I think retailers also take different stances as well. So retailers may also set their own agendas on what they might accept or not accept from a genetic point of view.

Reference 4 - 2.57% Coverage

I wonder if the, you know if we continue to have droughts, so let's say 23 is a drought year and 24 is a drought year, and we continue to lose more chemistry, whether this will drive the demand. Because you know, we've seen shortages in tomatoes and cucumbers across certain retailers. I see that it's not, you know, I went to my local, my Sainsbury's and my Waitrose locally had none, the shelves were empty, and I went to [town], a little village down the road to country pickings, which is a tiny little store and he had just about a million of everything. But the reality is, you start having supermarket shelves empty or a £10 loaf of bread, and you might find all of a sudden things are very different. The perception would be different. If it gives us food security, reduce chemistry, reduce water, reduce agricultural land use. Again it's back to the point isn't it? You know, what are the good sides to this rather than what we're seeing as the perceived bad side. 

Reference 5 - 0.71% Coverage

I think as has been alluded to throughout this presentation, there's a gap between public understanding and they have some sort of list of green things that they want to do right by. But as soon as anything genetic is mentioned, then everyone sort of stands up worried.

Reference 6 - 0.37% Coverage

I think those are the technical points but beyond there, that's probably most important to consumer and public is cost off the back of it. 

Reference 7 - 0.65% Coverage

Yeah, I would have said empty shelves that we've talked about before. I think, I did read somewhere that every society is three meals away from anarchy or something like that. But if you've got empty shelves, that's the biggest panic I would say.
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Reference 1 - 1.07% Coverage

SP4	Does the GMO thing not cause a threat to the Scottish seed potato industry? 

SP6	Hugely I think because if it goes, if you look at that map, was it you that put up, you know all the green countries, if you want to export to them and we can’t grow the varieties that they want, it’s huge. 

SP4	The Dutch, the Germans and the Danish are not going to be, who are the forefront of leading technology on this, at least the British government in that respect is closer aligned to American policy than the Scottish government. 

SP2	That’s the problem.

Reference 2 - 1.38% Coverage

We’ve got the same problem here in Scotland, at the end of the day, public money sustains this institute in the main and various other institutes which are critical to animal you know, Moredun Institute for Livestock and SRUC, Scottish Rural College, who do valuable work and I suspect, pressure will, if commercial people get interested in it and feel there’s a relevance to it and start basically lobbying then it might prompt a change but it’s not a walkover. 

SP1	Do people agree with that, is there a consensus in the room that it’s difficult but there could be enough pressure from commercial people? 

SP4	If you mentioned GMO, you’re going to have it very, very difficult.

SP2	I would agree with you.

Reference 3 - 2.46% Coverage

GM is effectively banned everywhere, it’s the classification of what constitutes GM. So CRISPR-Cas doesn't constitute as GM.

SP1	It’s not banned even in Europe, certain countries have memorandums which basically does not permit the growing there but in the EU they are legal, the route through is just very long.

SP2	When a lot of the institutes like here, are involved, like here are involved in the technology.  

SP1	That’s also true. 

SP2	Which has got the support of the government.  I can remember back in my SSCR days, donkeys years ago when it was [name] who was in charge of agriculture up here, coming round all the projects and seeing what was being done on GM and [they were] the Scottish Secretary for agriculture then and yes, [they spoke] to the members of the institute and say yes, you’re doing great work here and it’s government funded and then at reception, the minute I’m out this door, I’ll be opposing what you’re doing here because that’s what my voters expect of me.  

SP5	Her expectation was, it was one thing retaining the science capability and it was a completely different thing, actually utilising that, making it market ready. Nothing has fundamentally changed, you’ll find that [name] is exactly the same, right now. 

Reference 4 - 0.59% Coverage

I think many of us probably responded to that consultation around you know. 

SP1	The DEFRA one? 

SP5	Yes and the reality is I think, most of us recognise that CRISPR is a very good, it may well be the step along the way to other you know, more fine GMO type technologies but at least it gets you going.

Reference 5 - 1.45% Coverage

Gene editing and GMO. Gene editing does not involve the introduction of something into the DNA, that’s where your transgenics runs up against the problem.

SP1	Is that a problem for you as growers or is that a problem because it’s a problem for the public? 

SP8	Public. It's a problem for the growers becuase it's a problem for the public.

SP4	It’s public opinion.  What is good regulation you know, you take it from a government ask, general public point of view, it’s not having Frankenstein foods, it’s not having you know, these sort of fish into strawberries, it’s that sort of regulation that you know again, what examples have there been, is there a sort of Round Up ready sort of stuff and round up you know weeds is always highlighted. 

Reference 6 - 1.03% Coverage

What gene’s are you putting in?  

SP1	Cyanobacteria, a bacterial gene construct, three genes from cyanobacteria for example.  

SP6	That would be regarded as an animal into a plant, we would think of a bacteria as an animal, not being a biologist. 

SP1	It’s cross kingdom transgenics yes.  

SP2	Also the fact that you’d need much much tighter regulation than food. 

SP4	I think you need a sound effect to go with your reaction there, just for the benefit of the tape. [One participant raised hands in an "eek" fashion".]

Reference 7 - 0.55% Coverage

It’s going to take more than a shortage of cucumbers in February to persuade us that we’re so in need of food security to do but again, this is the difference between the seed industry which may have more receptive markets, if you’re in Bangladesh or something and need your 65-day crop.

Reference 8 - 1.04% Coverage

One of the examples that I use when talking to the students about the GMO part of it, is that India, big producer of cotton, most of the cotton in the world is GMO, no problem growing it, I’m probably wearing GMO now. In India, they developed a genetic modified aubergine, bit staple food in a country that food security is an issue for the population and it was very quickly taken back off the market again, the consumer reaction even in India was, I’ll wear GMO but I’m not going to eat it. The regulation needs to be totally different.

Reference 9 - 0.31% Coverage

Generally man can see the consequence of his action but not the consequence of the consequence of his action. You see unintended consequences now but [unclear].

Reference 10 - 0.77% Coverage

That happened in the States with GMO treated Bt gene into Russet-Atlantic and it was fine that they didn’t have to spray it you know, but then they got so aphids on it, that they got a reduced yield because the aphids were still feeding on it, didn’t pass on the diseases but the aphids were feeding. So, they had to split the fields and put in non-GMO with the GMO and basically back to square one. 

Reference 11 - 0.63% Coverage

No objection to that at all. I’m totally against putting bacteria into plants or humans. 

SP1	Because of the public?

SP7	I don’t know where it ends, once you start on that. You’ve seen pictures in the Daily Mail probably with strawberries glowing in the dark, is there a fish gene in it or whatever else. So, you know...

Reference 12 - 0.21% Coverage

The ability for it to go wrong is far higher. Going back to your regulation, the ability for it in 10 years...

Reference 13 - 0.58% Coverage

I think to think myself openminded to the thing but I’m probably where you are really. The science is fascinating, but you know, if you think about all the regulation, what you need to get there of putting other DNA into other plants, you’re like, how do you know the effect it has in ten years’ time. 

Reference 14 - 0.74% Coverage

SP4	How you get these things passed, it’s momentum on all these things.  The press you know, whether it’s social media, it’s all just momentum led and once you get a story out there, that’s the problem you have to come up against, you don’t any Frankenstein food stuff. 

SP2	It only takes on bad message to get picked up on Facebook, Twitter or something and then that’s you finished

Reference 15 - 0.93% Coverage

SP6	You wonder what’s going to happen, could it be detected and then sort of, they can’t in the future detect kids essays at school, ChatGPT, I would imagine half of journalism is going to be one person, Isabel Oakeshott is going to write it with her skew on it and then effectively every journalist takes that and sticks it in the next newspaper or the next twitter. 

SP4	It basically happens at the moment anyway. One reporter gets the story. 

SP6	Very, very lazy reporting.  

Reference 16 - 0.09% Coverage

SP1	What about the public?

SP3	Reactionary.

Reference 17 - 1.39% Coverage

This health thing, it’s extraordinary how you then get this polarisation.  Well not unrelated but for example, in the agrichemical market, there’s a market for what’s called parallel switches basically, buying something that’s created by Syngenta but it’s got a different name and a different country and up to now, that’s been quite legal to go and get that. It helps to keep the price of the product down.  This now, because we’re out of Europe, it now ceases as of 30 June, this year but believe it or not, they’re not going to allow parallel agrichemicals but strangely enough, they’re continuing to allow parallel pharmaceuticals, health. So, we could probably sell more health as far as we’re producing food you know


Files\\England> - § 7 references coded  [13.44% Coverage]

Reference 1 - 1.14% Coverage

I think it ticks every box really in that respect, and that's, I think that's the beauty of it isn't it? It, you know, on paper or not on a few slides, it does, you know, 30% increase in yield would be, people would bite your hand off for that if standard rights could give that and guarantee that. Sustainability is the other big thing with all that, you know, yield is improved, sustainability and again it's ticking all the boxes.

Reference 2 - 1.72% Coverage

So I guess that when you're talking [name] about the 25, 30%, let's just say it is 25 for sake of argument, the example you gave where it gets cloudy and then sunny again and it's switching, switching on and off to be more efficient. If you're in a cloudy environment or you're in a permanently sunny environment, that must drop, that efficiency must drop, or that gain must drop. But you don't need the triggering. So I guess yes, you know, if you're looking globally then, you know, you go to southern Spain and it's probably not too dissimilar from the unmodified variety. I don't know. I'm asking I guess. I think it's probably the detail isn't it?

Reference 3 - 1.76% Coverage

Yeah, thank you. Sorry I've just had a quick look through. I think with all of these things and thanks for the work, coming from a very sensitive brand that uses real food ingredients as its core, we will always be sensitive to this, but the reality is if you come back at it from a different way, this is a technology, and I have no doubt in a few years time this is going to be standard practice, but the reality is, you just hit the nail on the head, come at it from a different way saying these are the positives of it. These are the things that will actually drive it so we will reduce the amount of land that we use by 25%, the water by 25%, this is the impact.
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So water is becoming quite a key thing in certain areas, drought stressed areas and East Anglia being one of those, and that's not going to get any better. So the Environment Agency will be pushed quite hard now to reduce abstraction licences across the UK. So if this technology can be added hand in hand with the benefits of matching that and enhanced yield lower CO2, it's the way that you tell this story to the public and I think the retailers also, you know, some of our customers have very ambitious plans to get to carbon net zeros, we all do on this call. But how do we do that? Currently we can't do that. It's going to be technology that leads us to get to that carbon net zero. So I'd reverse engineer what you're thinking. You know your product's going to do X, but what are the other impacts and probably that's your benefit above your yield. So just rethink the strategy and you're right, sustainability for me would be the key one to drive this.
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Well obviously the process is on the call here and I think generally speaking, the market is stable, if not increasing in some areas, and there is potential for growth in some areas as well. The contrast there is that the, you've got the packing industry so the fresh pack potatoes where there's been lots of challenges over the last few years. I think we've had challenges on both sides from things like the loss of storage chemicals, the loss of fungicides, and then, issues such as that are coming to the fore, such as the changes to the way in which our growers are, get an income, and access to the land as well.

Reference 6 - 3.81% Coverage

So we have this thing, the SFI so it's part of the funding model that the government's come forward with post EU exit. So there are lots of farmers thinking well actually it's not worth growing on this particular land anymore, so we're not going to invest in this particular area, and they're having problems with some of the landlords as well who are thinking well actually we can get more money and more stability if we don't go around, go for products which require tilling, or require minimum tilling. So there's a bit a bit of a switch there. So I think the packing industry is in a different position from the processing industry, and then you've even got the seed industry, which is obviously feeding into the processing and the packing sector and that's obviously been negatively impacted by the impact of EU exit because they can't export seeds to the continent and they've only just, with the Windsor agreement got agreement to send those seeds back to Northern Ireland. So it's a changeable situation. With the weather in the last couple of years as well. So, last year and in 2018, there was excessive heat, drought conditions and I think in 2019 we also had very heavy rainfall in the end of the year. So all of that has been a very challenging period for potato growing in the UK. But I think it is a slightly different picture, depending which sector you're actually in. Is that fair to say, everybody else would agree with that? 

Reference 7 - 0.84% Coverage

The next one is cost that it's on the shelf but I can't afford it. And then you're into quality and things like that. But I think all the sustainability, carbon footprints, less land use and all of those things are all really important. But they're all top line things, which is what you have to aim for with consumers.
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I think it’s a good aim to increase photosynthesis. Means increasing yield and we were as a company part of a project back in 2013, when the genome was mapped, looking at exploiting Cas markers for breeding and the one which stuck out as one of the most useful markers was one related to radiation use efficiency.

Reference 2 - 1.06% Coverage

one of the things that kind of gets to me on a lot of these projects and we heard it from one to the researchers in the questions today, if you just put  paladar resistance in the Piper and then we can you know, that improves everything and that really gets my goat as a breeder because yes fine, the technology, great technology but put it into the best of the new varieties, don’t go sustaining things just because everybody knows the name, Piper’s one of the most resource-hungry varieties in terms of water, in terms of this, that and the other

Reference 3 - 0.24% Coverage

It’s the new buzzword [name], all sustainability means to me is per unit area and for the same resource or for less resource. 

Reference 4 - 1.32% Coverage

We’re then talking about carbon which is measured in CO2 equivalent per kg of produce, if we can do that on less land by making better use of the infinite resource which is either going to be the water or how much sunshine you can intercept, depending on whether they get full ground cover, then ultimately we’re going to reduce our CO2, per kilo, which is a metric that I think consumers will understand. They won’t necessarily know where it came from but I think, I could be wrong here, you can shoot me down here [name] perhaps but maybe once food do start getting the metric of CO2 cover printed on the side, there’s so much noise round that just now, that might set the trigger.

Reference 5 - 1.63% Coverage

You can only change the carbons per unit to the point of harvest, after that, it’s how you’re storing them, whether you’re storing them at 3 degrees or you’re storing a frozen potato at minus twenty degrees that goes into the freezer but then boiling off all the water using oil. So, the energy to create a processed product in some ways starts to mask what was done you know, to the point of production but anything that’s the extractive part of it, as opposed to the circular part of production is diluted by yield so, as you’ve said we’ve got a free and infinite resource in terms of sunshine so, we should be maximising the energy that we capture from there, rather than putting energy that’s extracted, doesn’t matter whether it’s in Morocco or Belarus does it, we shouldn’t be extracting oil to make nitrogen when we’ve got free sunshine.
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SP4	Getting back to PhotoBoost, what you thought, it’s a good name for farmers, simplistic, it’s a good metric for a start and as a farmer you sort of understand photosynthesis and sort of think well, if we can highlight a free resource as you’ve said you know, that’s interesting. 

SP6	It’s a non-impactful resource. 
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SP1	Given the power here of the retailers, how much agency do you feel that you have in making sustainability choices? 

SP6	Not as much as we'd like.

SP1	It can be a variety of choice if you’re making a choice. 

SP3	Unless you have a variety like Elland, which is doing both a table job and- it can be through varietal choice, it can be varieties that are right for the land, we’ve all got varieties that sort of variously do that in different parts of the market in.
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In Scotland, the emphasis is far more on packing, which is fresh product and seed and not processing because we don’t tend to get the dry matters because we don’t get the sunlight. 
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Whether it’s Red Tractor or State policy that says you know, to market potatoes they must have this level of compliance is far more likely to drive it, than Tesco’s trying to differentiate themselves from Sainsbury’s or M&S. M&S are trying to differentiate themselves from Waitrose, less than 1% market share each, is however high their aims, the carbon footprint their of potatoes as the driver to what you know, mass producers like [name] are doing, is not part of it. So, State as an actor is very important in that driving metric, we all have to be in there to play.
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Now I don’t think that sort of well-informed commentary could be used to hopefully address political problems we have in Scotland right now. 

SP8	If they’re prepared to listen to you. 

SP5	If they’re prepared to listen, yes. 

Reference 11 - 2.00% Coverage

that’s not in our interest but looking at more effective use of finite resources and you know, looking at the extraction based production where we’re digging holes under Bulby or putting sulphuric acid in Morocco to bring over our nutrients or burning oil, make our nitrogen, so trying to better efficiently use those, must be in the same calculation as to why they’re sending poor little lads down holes in the DRC to make electric cars, there’s parts of lesser or evils and managing that and that to the greater good, which is much less finite than the nice example of the tomatoes today if that’s reducing cholesterol or whatever, I’ve forgotten what it was doing or prostate cancer or whatever, a super tomato is doing. That’s almost a Sainsbury or Waitrose superfood, a better for you potato is a relatively small market, the fact that at state level we have to act to deliver, if we’re going to dig a hole under Redcar and bring up minerals from the ground, we have to turn it into something useful because it’s a finite resource.
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SP3	From a potato point of view, how responsive or how much control the market has over the activities that are taking place at farm level you know, you touched on how much agency. 

SP1	Yes. 

SP3	The answer in potatoes, not an awful lot. Ironically the commodity market like wheat, the growers actually have more agency to select varieties and do their own thing when they’re selling it to a feed commodity market. In potatoes it’s at the opposite end of the spectrum I think. 

SP8	Because up here, we’re really into the packing and there are very few packers you know, they’re large units, you know what I mean.
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But you know, even with the gene editing bill it's going to be, or the precision breeding bill, there's going to be some challenges there and I don't think we can go alone in GB, you know, because we're dealing in European markets as well, well world markets for some businesses.
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RE	Okay. So the UK market will depend on the European one as well. They’re still that inter- intertwined. 

SP2	The trade across borders yes.

Reference 3 - 0.88% Coverage

I was just going to say it's probably not just UK and EU for global companies, they've got to consider the image of the entire brand and company globally, not just, so yes definitely attitudes of consumers count wherever they are in the world regardless of the legislation which obviously you have to comply with as a basic standard. 
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RE	How influential are retailers here in the link between.. [name], I think [name] left. Are they the dominant force? 

SP4	I'm not sure dominance is the right word, but they're certainly an important part of the, of the overall people that would need to be engaged in this. 
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Yeah, depends how it all works doesn’t it? But I think the comments that have been made about global brands and it's really important because, you know, if you've got America that adopted this and there's some global brands on the call here, and it's in the UK that this company has now adopted this technology. If the country you're in, for instance the UK is anti technology, it can affect the brand even though we're not using it because we're using it in another country. You know, we are, for us we are [company] wherever we are. And [company] is using this technology that causes X Y Z, you know, all of the conspiracy theorists are all out. So it is a, it's a huge consideration. Unless it's sold, you know, there's certain countries where you go to it and you boost yields by 25%. Then, that’s the angle isn't it? I mean we've seen this with [breeding company], you know, they put genes in products to sell their own products, genes in crops to sell their own products, and it's kind of blatant and they did themselves no favours.
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RE	Do you see it a different kind of proposition for the public, improving, let's say, sustainability targets such as improving drought and heat stress tolerance and potentially water use efficiency. Is that a different proposition to the public? Does that improve, could potentially improve it? Would retailers go with it? 

SP7	I don't know, I'm not sure about the public really.  I don't think they fully understand the issues. So if you talk about water use efficiency, I mean it can be worded in a different way just to say you use less water therefore there's more water available for something else, you know, it's got to be at the very basic level, because when we've done some consumer work in the UK, not specifically on this, but you realise the things they like are the things they understand and not the things that are necessarily best for the environment or public health or whatever. 
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Yeah, it was just going back to the regulation and just to build on what [name] said. I agree, it is a step forward but it comes back to what [name] and [name] alluded to earlier. But it's that commercial acceptance that for us involved in global companies, what we do here will impact our customer base in Argentina. What we do here will impact our commercials in Australia and wherever and it's when that trade off, that the advantages of being involved and potentially seeing some benefits of crops with this technology outweigh the negative impacts of the commercial side of things where obviously it has a potential to have a significant impact.
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I think as has been alluded to throughout this presentation, there's a gap between public understanding and they have some sort of list of green things that they want to do right by. But as soon as anything genetic is mentioned, then everyone sort of stands up worried. So the more information and sort of notice that can be put out there
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So I think somehow, as you're talking to us as people in the processing side, there needs to be a mechanism to talk to the wider public, about the potential benefits. So it's not just seen as another commercial, you know Frankenstein option that's put out there. So there's not an easy way around it obviously, but I think the reality is because the, you know, the climate that we're growing things in and the pressures that are on all of us as members of this planet are getting stronger and stronger every year. Somethings got to change and the sooner the public are aware of that the better I think. That's an entirely personal view, but that's how I would see it.
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SP8	It’s interesting how potatoes were just slightly traded up during covid, they’re now all trading down, for no reason, from £1 a kilo to 40p, instead of buying premium varieties.

SP1	Can you explain what trading down means?

SP8	So instead of buying premium varieties...

SP5	Finest to wonky, to use generic brands.
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When did you last see a promotion shifting volumes of potatoes in a supermarket, and actually we used to watch all this when they did that sort of thing and it did shift volume, a lot of that was wasted, well not a lot but a percentage of it was wasted, there’s virtually no offers now, the sort of two for the price of one, there’s quite often reduced prices sort of EDLP, everyday low price type approach from the main supermarkets because they’re all competing for the value offer and they know dam well that they’ve got to keep and the potato category probably subsidies other root veg and other produced, certainly imported stuff. 
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SP4	It’s fascinating what people buy and who’s leading what, the consumer or the supermarket.

SP5	Will the carbon footprint story, will have a bigger claim on processed material?

SP6	There’s more margin there.  
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Then you’ve got to sell the fact that you’re then giving them a product that’s better you know. The grower here must realise that this is an added benefit to him in selling to his end user. It’s back to when there was a discussion about who controls the market, is it the consumer of the retailer? I would say it’s 100% the retailer. Half the time, the consumers haven’t a bloody clue, if you’ll excuse my French and that’s the problem. The retailers will tell you that all these schemes that they’ve got is because that’s what the customer wants, is it hell, they want cheap food, particularly now and that’s what you’ve got, that’s the way that I see it, I’m pretty cynical about this but the whole trade is manipulated by the retailer, the major, your Tesco’s and that of this world.
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SP4	We've had the rise of the supermarkets, the rise of the fast-food restaurants. 

SP3	It’s split. 

SP4	Also move to out of home consumption of potatoes. 

SP3	There’s a basic split between out of home, restaurants and fast-food outlets, fast-food outlets tend to use a processed product, a chip then others, sandwich people will have crisps, which is process again and then you’ve got the supermarkets and some restaurants offering fresh and it’s about 50/50 these days, it used to be different. 

Reference 6 - 0.48% Coverage

SP1	What might the impact be of an improvement, if we were to achieve it, an improvement of 25%-30% yield improvement? 

SP3	That’s very short lived because they just buy at a price that reflects that the yield is now 70 not 60 tonnes a hectare.
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There’s something that sunshine destroys, you can have virus free potatoes that are produced farm saved in Sicily and they don’t perform. We talk about you know, I’ll be blunt, we’re in Scotland, I don’t want to introduce a variety to Scotland, you just keep farm-saved seed and destroy us as breeders, that’s a complete financial waste of time. 
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There we are, that’s my question about agricultural biotech. So in England as you know, it looks like the Precision Breeding Bill will permit breeders to make a notification when they’ve made a gene edit and that’s all they’ll have to do, say we did this edit. Is that good or bad, what repercussions might it have for the UK?

SP6	They have two definitions to what constitutes GMO. So in England,  that system wouldn’t constitute GMO but the same variety would be regarded as a GMO variety here and in the Continent. 

Reference 9 - 1.20% Coverage

SP4	Yes and there’s less and less varieties, there used to be a wide list of varieties you could grow, the supermarket list is going down, everyone is wanting a smaller condensed offer and not wanting an offer of, they’re following the Aldi and Lidl model and having far less so, it’s cheaper to manage and run.  

SP2	And it's a more consistent experience. Going back to [name's] point about Piper, the more consistent experience for the consumer, if they’re getting ten, twelve weeks of a run of variety X and not this week it’s X and next week it’s Y, so that’s a lot of the reason why the variety list have come down. 


<Files\\England> - § 2 references coded  [3.37% Coverage]

Reference 1 - 1.11% Coverage

I was going to say, I suppose for our sector for processing, it's, you know, it's not all about appearance. There's so many quality parameters that our potatoes have to meet to be able to process and get customer acceptance. You know, it's not just being about a pretty potato. So, anything that you do to the potato, is it going to influence any of the other traits that we need? That that would be an important point. 
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Yeah, I was going to make a very similar point there. So it's not just the yield, it's got to do the job, it's got to continue to perform through post harvest, through storage and through processing into products, and we're pretty, there's quite specific requirements for different types of products. Like, you know, for French buyers for crisps, they're all going to be really very specific, and there's been a lot of time and money and effort put into breeding the varieties that meet those specific needs. So I think [name] mentioned, you know, previously you know what happens if the dry matter just shoots up, you know, really, really hard that's going to start causing us problems. And there's things that it needs to perform in the stock. It's got perform with mechanical harvesting and all those different things without having any negative impact.
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During the pandemic, that when people shopped from home, had more money to spend and time to spend on the internet, basically doubled the sales of reds because they wanted to be seen to make, or they felt they were making a conscious choice as opposed to picking up a bag of GP Whites. Taste by definition has no, Piper is the most variable variety because on the same day, you finish moving it out of cold store, say 24% dry matter in Lincolnshire and just spent eight months in cold store, the first potatoes are arriving from Israel at 18% dry matter with no sugar in them whatsoever so, Maris Piper is a variable commodity to the consumer, must live through the most extensive and bizarre life, if the concept, if you’re trying to link it back to, do I buy a cabernet sauvignon is to buy consistency by identifying something so, I think it’s ignorance.
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To be simple about it, you know, higher dry matter stuff out of my store, I will choose Maris Piper and I have a choice of variety but that’s what, Roosters are pretty close but I’d actually choose Maris Piper. 
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I show the original memo because it’s in our safe somewhere, from the guy bred that Maris Piper, to the director of the institute saying, a really nice ink and everything else, I think we should name it clone X85 Maris Piper and that was in 1964 and then we talk about, how they and choose the varieties and do they not go and pick Piper and every year, it’s quite a diverse group but every year, there will be two or three people who put their hand up, yes I consciously go and choose Maris Piper and this year in November, was the first time out of twenty odd people, that no one single person put their hand up.

Reference 4 - 1.39% Coverage

I think you’re right [name] and it’s exactly as you say, it’s market- it's conditioning, consumer conditioning over time because they absorb only so much. The dwell time at the potato produce counter, is longer than it takes a lady to buy a pair of knickers, it’s like twenty seconds and let’s not get into merchandising, that’s a different thing all together but they go with what they know, Edwards, Pipers, they don’t understand the implications of those varieties relative to growing, soil, health, resilience, you know sustainability or any of that stuff and the idea that Sainsbury’s were now going to put £150m into breeding a blight resistant Piper, I mean that is money wasted if ever there was a penny wasted.
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It’s reinforced in the Telegraph or the Times every week, the lady/man writing the recipe, has to repeat and buy some Maris Piper, buy some King Edward, buy some Desiree, whatever their particular bent is, so that they’re looking as though they’re more knowledgeable than you the reader are and directing you to make a positive choice so, therefore, you’re learning from their learned text. There’s a reinforcement but I don’t know. 

Reference 6 - 2.82% Coverage

One of the things that PhotoBoost could potentially do, the seed that goes from Scotland to say Thailand is going for processing so, the key output from that seed being grown once in that country is, they develop a dry matter to go through a factory and that is 100% dependent on sunlight levels, so there’s that aspect. If you go to sub-Sahara in Africa, they want a table variety which is optimised for their day length and I do think that the breeding side of things, the concept that you shared with us this morning, is absolutely pertinent to that so for example, our breeding programme and no doubt [name's] company’s breeding programme, [name's] as well, we have a controlled environment which says, these cells in our glasshouse are only going to get daylight for just over eleven hours a day and that’s what everything is tested in, in order to make it suitable you know, testing in European, North European conditions to see if its end use market actually, it might suit them as well as drought resistance and all the other good criteria that sort of have to be bred in. So, we’ve got a domestic market which we’ve all kind of agreed with [name], is driven by the big player, the big player is the supermarkets, they are 50% of the market now, historically they would be much higher than that but now, most people consume 50% table, 50% processed, it’s quite important for you to understand where the two mix because they’re subtly different parameters.
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The only thing to sort of quantify that is the variety, [Globodera] pallida which we went on PCN, there’s very few packing varieties that'll do pallida, so you have variety choice but you need a market there so, there is varieties that will do a job that will solve a lot of problems but there’s not the end market there in Scotland. So, there is- varieties I think hold the key to most things but they need to be developed with the market which comes back to the Maris Piper type conversations.
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That’s very specific to this scenario but I don’t think it changes the export opportunity for that performance which is the development of varieties. 
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Markers are brilliant, we used to, our breeding tunnels, we had a licence, so we get this from [organisation] and we would seed pots and grow all our clones, very young clones, we’d do that and then it needed a lot of work of work done on it before we got our licence renewed a few years ago. When we looked at the programme, we had information going back to say, these clones in the, what we call our twenties which is six, eight years from commercialisation, we know that these have got dual resistance to PCN but they’re not being culled at that stage, we’re not saying that’s got the markers for Pallida and Rostac. resistance, therefore we’re only taking that population forward, we’re selecting them in yield, dry matter, does it fry, does it get powdery scab, does it get blight, you’ve got to test it in a number of regimes because that one factor and this is where buster came from, IPM put a lot of money into very, Pallida resistance and they put a whole load of money into very early stages of the programme and only worked for the population that had these and Buster was the only surviving clone out of 15,000 or something that they started off with and it’s still got issues. 
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That’s how Cara was selected,  [name] threw the seeds into the field and the last one standing was Cara, that’s it, there was no other selection. It's Rostaciensis susecptibility, leaf [unclear] death...
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If you just went out on yield, I think you’d be struggling on the potato side of it, because there are, as you’ve found, there are so many other bits to the potato plant. 
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SP6	That’s why I was asking about you know, the licence and transferability, is it sort of you’ve now got Elland and here’s an upgrade solution to it?  

SP8	If you did that upgrade you could change the variety, you could add something into it and then could change how it performs with other things.  

SP6	We’d have a variety that would be perfectly happy at sixty-five tonnes a hectare, people have produced eighty or one hundred tonnes a hectare and it just melts away in storage, it’s just a complete disaster you know. Yield, the blueprint was done, you know, Pantell and Crown at Stocksbridge House, that was done in the seventies and they were producing one hundred tonnes a hectare then.
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so you’re far better I would say, put that in and give me, insert [Globodera] rostochiensis resistance into Elland and I’m happy and TRV resistance as well. 
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There's an element of state intervention and at state level which is why, the nematicide going in 2026, it’s a driver out of necessity, it’s no good as far as the breeders are concerned and breeding through there, even if you take Tesco at 27%, they’re all too small market share, so seven different schemes are no use.
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SP1	When you think of risk, are you thinking purely then of sort of biotic stresses?

SP3	No, well probably rainfall and what heavy rainfall causes our wet season, rather than a dry season in a Scottish condition you know. If I get powdery scab or high blackleg it can completely...

SP4	If you have 25% extra yield and it’s full of blackleg, you don’t have the extra yield.
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There’s a debate going on just now, elsewhere in the world about the options of producing cynor babies and manipulating things like that and you know, it comes down to ethics. 

Reference 2 - 0.19% Coverage

Just because you can do it, doesn’t mean to say that you have to do it. 

SP2	Or you should do it.
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That's very true. Interestingly at Potato Europe in Dublin last year I was standing and this was all pretty much the news and my European colleagues were saying, we're just going to use the UK as a test bed, that'll, you know, if it's accepted, it just accelerates us. We'll sit back and just see what happens in the UK, which was a really interesting proposition and that was very much, the Dutch and the Germans were pretty much pushing that. I'll take my hand down now. 

Reference 2 - 1.59% Coverage

Just a quick note that [at meeting] there was a discussion on the, still then gene editing bill, and the conclusion was that they wanted to put forward a recommendation that no additional labelling or traceability requirements were going to be needed. But in light of consumer research that they've conducted more recently, I think that no decision has been made on that front. So they just want to, they said that they will continue to monitor the situation and keep close to the topic, to then make a decision depending on further consumer research that they plan to publish.

Reference 3 - 0.69% Coverage

It's interesting isn't it? If there's no need to disclaim that your product contains any gene edited material, if there's a consumer backlash, products will then probably be marketed to say they don't contain it, so it'll be the same thing, but another angle. 
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Well the discussion a while back was about the Food Standards Agency having a register on its website so that the consumers could check that way. But you wouldn't actually label the products itself. But there'd be a register of all of the potentially gene edited products that had made it to market, not necessarily the finished product but maybe there's a gene edited potato or there's a gene edited rice, and it's been approved through the process, and here it sits on the website so you’d see it that way in the same, I guess in the same way that you have a an additives register or a pesticide register, for those that are interested. I think the gene editing legislation is interesting in that at this stage it’s very much it's plants. But there is a potential for it going forward to be also gene editing of animals. That's the next stage of it. I think that's the dangerous part of it. I don't think people are so, I mean a personal view but I don't think people are so opposed to gene edited plants when it's explained to them when they know what's going on there. But there's a bit of a moral area, a grey area when it comes to animals, because of that. So I think the fact that they've put them both together in the same legislation is actually a little bit problematic, and there will have to be other systems in place for gene edited animals, and animal by products. But it's not there yet, there's the scope for it within the legislation, but it's not authorised for the time being.
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SP2	I think it's a welcome step, but it is a step on what I still think is going to be a long road. You know, we will only get there by taking small steps. But it's, you know, it's the first of many that will be needed. You know some will be bigger than others.

RE	Is that true across the board?

SP8	I’d agree with that. 
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Yeah, I think the other thing to remember is that these tools are only just like one part of improvements that can be made with the potato and the traits that we're talking about, you know are complex traits, especially things like water use efficiency. It's not going to be controlled by one single gene, and also to be, if we remembered that potatoes are you know, quite complex which is why it takes a long time to get a new potato variety out because, you know, they've got four copies of all the genes and so actually transforming and getting a really stable and heritable trait may be more challenging than it appears at first sight. So it could be, you know, a way of testing hypotheses for instance, but maybe not like a way of instantly producing all these, you know, fantastic, high yielding varieties and that's not to say that it’s not important. We should probably take advantage of all the technology that's available as long as it's of use. I think it's really clear, you know, it's clear that this is not just going to be like, I don't feel this will be like an answer to, you know, solving world hunger or whatever if you want to be a bit of flippant, but, you know, it's going to be part of a wider suite of tools, and you talked about crisper. But there's other technologies that will keep coming, coming forward, and I guess thinking about how those will need to be integrated into that legislation because they might not fit nicely into the bucket of gene modification for instance. 
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So there's a lot of different hurdles that are there, but the one for me, one of the fundamentals is what is the regulatory environment going to be like and it's still not fully defined in terms of actually getting to a stage when they actually can access the market, you know. The theory is good, doing some of the experiments in field is great, but you've got to then actually get it registered with the development agencies.
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Yes with the caveat that because the regulation hasn’t been tested we actually don’t know. The wording to the European Union 2001, the Directive on GMO said, “Something that could not be achieved naturally.” 

SP6	That’s right. 

SP1	Is CRISPR-Cas achieving something that could be achieved naturally or not? 

SP6	Because it’s described to as, you’re forcing a controlled mutation? 

SP1	Yes. Some people would say that it could be achieved naturally. 

SP6	That mutation could.  

SP1	Yes. Even under the EU Directive, because it hasn’t been tested yet with a product, we don’t know. 

SP6	You mean, so it’s possible but it’s not probable? 

SP1	Yes, something like that. 

SP4	Are you talking about transgenics? 

SP1	No, transgenics is perhaps obviously, yes CRISPR-Cas. 

SP8	Yes, which is just doing gene editing.   

SP1	Yes.  That’s because of the wording of the Directive. 

SP6	It’s possible to have the natural but obviously you couldn’t, you’d never find it based on probability if it happened in that variety for your need, the chances of our fields of trial varieties being able to find that.

SP4	You can’t do what you want to do with CRISPR-Cas? 

SP1	You can do some of the things we would like to do with just gene editing.
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Gene editing seems, as from a complete layman, like it’s going to have legs and it’s going to run and people are gonna... because it is more natural. 
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It will come in through this health angle first.

SP8	Yes, just the fact that you’re not putting up bacterial gene and you know, you’re not changing anything. I presume if you really wanted to, you could pretend that you just stumbled across this edited gene, could you?  It’s just like years of breeding, you’ve just got lucky.
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Two plants in a greenhouse. 

SP6	Who knows what they do when the lights are out. 

SP2	Handwritten plastic label in box, ultimately that’s what it comes to.  We’re much more honest and upfront than that. 
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According to law I think you’re supposed to give the notification. 

SP7	If you had a gene edited plant and just a conventional breeding plant, can anyone tell the difference? 

SP8	I would doubt it.

SP1	Not at the moment. You would know that there was a difference genetically between two plants.

SP4	But how it occurred...

SP8	Unless someone gave a notification. 
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If [name] comes out with this fantastic variety that suddenly 30% above everything else, I’m just going to say, he’s done a CRISPR on me. It’s the volume shift. 
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That very fact that you can’t tell it’s genetically different, you can tell it’s genetically different but how it was achieved, is a reason for it being allowed, isn’t it, that’s a pretty good argument to me to say, well.
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SP8	I think it's fair to say current impact as we stand at the moment in March 2023, quite significant. 

SP2	It would be yield reduction potentially, it's impairment of quality for, you know, for one reason or another. It may be that you don't get a physiological maturity of the crop. It may be that the crop becomes more, too physiologically mature as we've had this year. You may get an increase in dry matter, increase in bruising propensity. 
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Depends as well, you've got tuberization, if you’ve had a hot period followed by a wet period followed by a hot period. The potato shuts down and then grows again and then the other one that we saw in the last year was in terms of applications of active substance to field. So if it's a very dry field, you're not able to apply certain active substances to the field which would be effective and that's potentially affecting storage. It affects something like [inaudible 00:41:12], which would be an infield treatment for, I think that's the free living limit isn't it? So less PCN, that's it yeah. 


