Minutes of NE-103 meeting held at Grimsby, Ontario

8/10/02

In Attendance:  

Members:Randy Beaudry, Paul Chen, George Chu, Jennifer DeEll, John Fellman, Geza Hrazdinn, Adel Kader, Gene Kupferman, Sam Lau, Dennis Murr, Penny Perkins-Veazie, Al Purvis, Nate Reed, Bob Seem, Theo Solomos, Chris Watkins, Sarah Weis, Bruce Whitaker

Visitors:  Jenny Bower, Gabriela Calvo, John Golding, Roger Harker, Guy Levesque, Susan Lurie, Dan Maclean, Barry McGlasson, Ron Mueller, Juan Pablo Fernandez-Trujillo

The meeting started at 8:30 am, following breakfast 

Beth is chairing the session.

Beth welcomed everyone to the meeting, and introduced George as the organizer and local host. George suggested that the afternoon’s winery tour could be followed by a tour of the Ontario Horticultural Research Facility. There was a discussion of who was a member of the NE-103 user group and it was noted that Purvis’ presentation “A look inside plant mitochondria” is available at www.cpes.peachnet.edu/webfiles/ap-web, 

OBJECTIVE 2

Bruce Whitaker led discussion of Objective 2

Sam Lau spoke about MCP and apples, with regard to maturity effects, comparison with CA, shelf life extension etc. He found that CA was more effective at controlling scald than MCP in most cases. He particularly worked on Sunrise, a summer apple that loses firmness rapidly at room temperature. MCP effectively increased storage life of this variety.

Barry – How do people check physiological maturity of apples before applying MCP? 

John F – there is interest in using internal ethylene commercially 

Beth – We find that combining firmness, starch, and date, and possibly internal ethylene as well is reliable

Adel – Members of our group have been working on MCP with bananas. We used a 6 hour application time as longer periods didn’t make a lot of difference. Once bananas have started to ripen the effects of MCP are highly unpredictable. Ethylene production was actually increased when partially ripe bananas were treated. Another problem was skin browning in MCP treated fruit. The variability in banana quality and shipping conditions among suppliers may be one reason for the variable results that we obtained. Also, the position of the cluster within the bunch could be affecting the results. It might be interesting to examine higher MCP concentrations.

Randy – we have had similar results on partially ripe bananas. Were the bananas returned to storage after treatment?

Adel- bananas were put under a flow of humidified air at 20°C. This work will soon appear on the PBT “in press list” 

Beth – on the subject of damage due to MCP, we saw grey skin discoloration on MCP treated g

Granny Smith, 

Theo – water stress may aggravate browning, 

John G – were the bananas blotchy when they ripened? 

Adel – We didn’t do any green bananas, however we did find that some ripened unevenly

Randy – The ends of our MCP treated bananas stayed green

Adel – We started research on pomegranates 5 years ago trying to find best storage conditions. We found that they were chill sensitive at <7.5oC. Pomegranates are very high in sugar and flavonoids, so they can be used as a substitute for red wine! (But that’s impossible, there is no substitute for red wine). There are also claims about phytoestrogens but we haven’t found any. Pomegranate plantings have doubled in the last few years. Most are crushed for juice and there is a marketing effort needed to get juice into the mainstream. We are done with working on pomegranates for the moment as Betty has had quite enough of them

Theo - how permeable are the fruit? 

Adel – they are very permeable actually, we have injected them with air underwater and bubbles come out everywhere.

Beth – We have done some work on Bartlett pears and MCP. We had found previously that 0.1ppm had no effect while 1ppm shut down softening completely. There were intermediate effects from lower concentrations. Last season we did multiple applications with 0.2 or 0.4ppm. Softening was slowed when fruit were taken out of storage. When fruit were retreated after 4 weeks the effects of MCP were greater than the initial application. However, re-treating fruit after 6 weeks had little or no effect.

Beth - We have also done some work on apples. A problem happened with the cold store over Christmas and the fruit warmed to 20C. Woops. Our experiment was therefore on what happens when apples are treated with MCP then temperature abused. We saw some benefits of MCP with Gala, but less than other fruit, maybe the apples were already ripening slightly at harvest as internal ethylene was high even initially. With the Grannys, MCP reduced scald but did not prevent it, reduced bitter pit and decay. MCP on Red Delicious increased firmness and reduced scald, with Fuji there was little benefit because the control fruit stayed firm anyway, even after 8 months + 7d at room temperature. For Pink Lady, there was a benefit on firmness but an increase in decay, no effect of MCP on scald  

Chris – has anyone noticed whether Galas develop off flavors with MCP??

Sarah – yes, 

Jenny – no, 

Theo – we found no effect on biochemical attributes

Adel – now that MCP is legal (in states other than CA) we should do a sensory evaluation. This could be a collaborative effort using apple varieties that respond to MCP and our best MCP treatment. 

Chris – that would be useful but air vs MCP is an unfair comparison, we should use CA stored fruit 

Adel – would MCP allow storage of mature apples while retaining flavor? Perhaps MCP could allow apples to be picked later in the season…. 

Chris – actually, one of the biggest potential problems is that people will harvest very early because MCP works so well with these fruit and the ethylene factor is so critical with regard to effects of MCP 

Gene – this would be an appropriate time to discuss the role of sensory analysis, Jim Mattheis is running experiments now with different MCP levels, and we have some funding to do CA vs CA+MCP, and air vs air+MCP. This sensory analysis will use 500 respondents, and will look at the effects of MCP on both firmness and volatiles. 

Roger – you should make sure the tasters have similar perceptions of the acid sugar balance before you start, run a simple test...

Beth – how about we discuss this collaborative experiment after dinner tonight. 

Beth –We also worked with pears stored with ethylene at different temperatures. Even high ethylene had little effect at –1°C, only 1ppm ethylene had significant effect at 2°C. We will repeat the experiment this season with intermediate temperatures.

Beth – On the disinfestation front, we have been trying to kill mealybugs on grapes using ethyl formate. The effects are enhanced by 2%CO2. Some damage to the grape stems was noticed at the necessary levels of ethyl formate. Another way of killing bugs involves the surfactant Silwet. This is effective against some eggs and well tolerated by many fruit although 1% can cause darkening of lenticels. It may be useful for controlling surface pests. 

Beth – another project we have is examining skin browning of Bartlett pears, caused by vibration within boxes. Ethoxyquin and DPA reduced damage, but are not registered for pears in California. 

Beth – Finally, we have our new radio frequency unit up and running. We have tried it with sweet cherries and found that the less time they are in the hot water the better. Our results this season were better than last with regard to fruit quality, although the RF treatment does affect stem condition. The cherries would still potentially be OK if they were shipped to Japan by air, but the stems are totally browned and the fruit substandard if they are subjected to a sea shipment length of storage. Jim Hansen (USDA) is still working on insect mortality, and we seem to only need very short treatment times, which is good. The results with walnuts were better, treatment times were sufficient to kill all pests. However, we killed all of them, every time, so we need to try shorter treatment times that do allow survivors to see where the cutoff is, as well as longer treatment times to see how much it takes to really cook a walnut. We are also interested in the effects on pathogens such as Aspergillus. There are also possibilities with almonds. Salmonella has been found on the nuts this season, so the industry are more interested in treatments that might have a food safety angle. One potential problem is that the insects can be on outside of the nuts and so not heated by RF. We are also planning on trying out pistachios, RF may assist in opening the shells.

Beth then passed around pictures of some nasty looking pears. This season some pears have had brown spots on the outside with an underlying clear, watery breakdown of the flesh. However, no-one had any suggestions what could be the cause.

Theo – what is the RF frequency?

Beth – 27MHz

Sam – What are the possibilities with combining ethyl formate with CA, irradiation or another treatment for disinfestation of cherry fruit fly

Beth – It would be hard to get ethyl formate levels high enough to control internal pests. Irradiation is in some ways the best option

Theo – I have also been working on MCP and apples (haven’t we all!). We have found a close relationship between inhibition of ethylene by MCP and reduction in a-farnesene levels. MCP also affects accumulation of ADH; When we increased MCP from 1.5ppm to 4ppm ADH expression increased. It would be interesting to see if high MCP concentrations work in the same way as low concentrations. 

Susan – there was a poster at the Gordon conference which showed that MCP binds to sites other than the ethylene receptor. This could be significant at low oxygen levels. 

Beth – there is some work showing that very high MCP concentrations will hold semi ripe pears at a stable firmness.

Sarah – are you monitoring MCP concentration during treatment 

Theo – no, we tried measuring MCP but couldn’t detect it in the container. We also tried to detect it in tissue but couldn’t. We treat fruit by putting the container into the cold, the partial pressure difference created pulls the MCP out of the flask and into the container. 

Susan – we have measured MCP and have found that it disappears from the treatment container over a 24 hour period. Presumably it is absorbed by fruit. We have never tried to measure it in tissue.

Bruce – as a few people have suggested that MCP increases decay, we have been examining the effects of MCP on fungus, and interactions with heat treatments, and biocontrol agents. We found that MCP increased decay by enhancing fungal growth. There was some control of different pathogens by heat treatment and biocontrol, especially with Golden Delicious. We have also worked on tweaking MCP treatments in order to increase ripening after storage. Treating with ethylene prevented the enhancement of decay associated with MCP treatment, and increased volatile production.

Chris – We have found differences in disease rates between harvests and orchards. However, I think rots could prove a big problem for MCP. Under commercial conditions, where more injuries occur, this could be a big problem. 

Gene – Still, there may be a tradeoff, because by avoiding drenching we may be also avoiding spreading spores  

Chris – this is true, we are not going to know the effects until full commercial use, and there is variation in the response of fruit to MCP. We have found generally less rots in MCP treated fruit but whether this occurs will vary according to whether infections are latent or occur after harvest.

Sarah – For several years we have been developing ways of predicting scald in Red Delicious with the aim of avoiding using DPA where possible. This season the predictions didn’t work. Oh well. Maybe we need a new system. Another long term project is using calcium applied to the soil to reduce bitter pit, seems like can reduce the problem but high levels of calcium are needed. Also examined Macintosh fruit that were Retain treated. Fruit that were less mature at harvest caught up with the other fruit during storage and did not get superficial scald.

Sarah – with regard to MCP, we have also tried measuring MCP in the treatment container. We got very variable results, sometimes MCP concentration inside was stable, other times it went up!   We worked with Ginger Gold, a summer variety that doesn’t usually get stored for more than a couple of weeks, as well as Gala. We found very high ethylene levels in the fruit at harvest. Nevertheless, MCP treated fruit had less weight loss and were firmer after storage. After 8 months, differences between MCP treated and untreated were still there, but no-one would eat the fruit anyway as they were all revolting. Another thing with Gala, even after two weeks at room temperature in a bag, there was still no aroma in the MCP treated fruit when you opened the bag. 

Sarah - We had an issue with our fruit firmness tester. We got a new device and found that apples got firmer during storage. 

Adel – how much of difference in weight loss is due to reduction of respiration, how much due to water loss 

Sarah – I don’t know 

Adel so why – is it due to wax deposits 

Theo – I have calculated the causes of weight loss for Granny Smiths and after 6 months loss to respiration only accounts for 0.5% of the fruit weight. So that isn’t it.

There was then a discussion and the general opinion was that nobody knows why MCP affects weight loss

Chris – in NY we have variations in recommended storage temp due to differences in chill susceptibility. I have been concerned that MCP may aggravate chilling disorders of sensitive cultivars. In any case, MCP application may allow us to raise storage temp, save $. We have found that differences in quality between 33 and 38°F were small, although sometimes the fruit stored at the higher temperature were softer after shelf life. Also looked at CO2 damage in MCP’d fruit. There was a small effect in 1 region for fruit held at 38°F – so this is not really a major risk factor. However, variations may have more effect when MCP is applied commercially.

Chris – with regard to rots, we got very variable responses in Courtland, and we get scald reduction with MCP but not control. However, flesh and core browning were often worse in MCP treated Empire fruit than the controls. Also, our industry harvests Red Delicious fairly late in the season in order to get color development. These fruit have very high ethylene concentrations, but MCP is still effective.

Randy – aroma recovery in MCP treated fruit is a big issue, and we have been working with Jonagold. The fruit were stored for up to 7 months after treatment, then held at room temp until they started to produce aroma volatiles. There was both a tremendous delay relative to the controls, and reduction in maximum and total volatiles produced. After 1 month in storage and a month at room temperature they still smelled like sticks, leaves, not like apples at all. However, they do recover more after a longer storage period. 

Chris – do these volatiles take so long to occur that lose benefits in firmness 

Randy – not really, MCP treated fruit were still firmer than the controls 

John G – were the recovery trends similar for ethylene? 

Randy – yes, although ethylene was greatly reduced when the apples were first removed from 

storage. 

· another thing we did was to mix MCP and Retain. Retain was applied and the apples harvested when ethylene production restarted. That way the controls and Retainers were at the same physiological stage. In this case there was no difference in effectiveness of MCP.  

Gene – it seems amazing that some growers are applying Retain, Ethrel and MCP! What will the poor apples taste like? How much will all this cost? One grower accidentally applied Ethrel before Retain and all the fruit fell off – whoops! 

Randy – our work on such combinations shows that results are intermediate 

Randy – we also looked at what was the optimum MCP concentration at different temperatures. The rate of softening increased at higher temperatures but there was not a big difference between different concentrations.

Penny – we have a project trying to increase antioxidant levels in small fruit, especially blueberries, but also watermelons. Also have tried applying UVC light to blueberries, there was no effect on fruit decay. We are trying a higher dose this season

Jennifer – We have been doing lots of apple and MCP work. We’ll start with cultivar responses to MCP…. 

Ron – we used 3 MCP concentrations last year, this season 1 concentration only, and looked at apple quality including disorders. We divided the cultivars into early, mid and late season fruit and the MCP response into low, moderate and high. Maturity had a large effect on MCP effectiveness. Some mature fruit had 130ppm internal ethylene at harvest!!! MCP worked much better on one with less than that. 

Chris – just a comment. Where you have recorded no response to MCP, in the case of Honeycrisp this is because they don’t soften. I am interested that you have listed very high ethylene concentrations inside these apples, we never get this much ethylene. 

Dennis – yes, but those apples were under a lot of stress, they were self-harvesting ie falling off the trees on their own. 

Jennifer - We found in the past that MCP and Retain increased CO2 injuries in Empire, and we devised a large experiment looking at all these interactions. Unfortunately there was no CO2 injury in any fruit this season! However, there were some other differences between the treatments. The longer the apples are in storage, the more necessary it is to have high CO2 to retain firmness, but for shorter storage times CO2  is not necessary. This suggests that it would be better to scrub CO2 from MCP treated fruit when stored for a short time, but allow it to rise when storing for longer periods. 

· also looked at the effect of temperature, CA and MCP on Cortland apples. MCP eliminated scald, maintained firmness at both temperatures used, and reduced ethylene production, especially when combined with ILOS. Fruits that had been in ILOS produced more volatiles than those that hadn’t (!). 

Dennis -  tried different MCP concentrations with Gala, low concentrations of MCP were effective for a time, but at longer storage times they didn’t really prevent softening. MCP had the same effect on volatiles and ethylene production as firmness.

Chris – it is interesting that you got no response with high ethylene producing fruit whereas we did, I guess this shows that we are still very crude in what we are doing. What we really need to know is responsiveness to ethylene….

Dennis – proper maturity is very important in MCP application

Jennifer – we have been modeling chill sensitivity and scald susceptibility, and it is working well in Quebec. For example, one grower raised his store temperature because it was predicted that his fruit would be chill sensitive which ended up saving his store compared to neighbor who lost his harvest

George – This is basically a continuation of last years report on apricots and plums, this season there was no benefit from thymol fumigation treatments because there was not much decay on the fruit anyway. So, we used needles to puncture the plums and raised the temperature. In this case thymol did have some effect but did not control brown rot and is unlikely to be commercially viable.

Paul – We have been using MCP on Anjou pears, applied 600ppb MCP. The effect on scald was similar to ethoxyquin, ie., full control after 4 months storage compared to 100% scald on the controls. There was still no ethylene production even after 6 months storage, and MCP was too good in that the pears didn’t soften or ripen. Next season we reduced the MCP concentration, and treated with ethylene at 25°C to see if the fruit would ripen. Pears were harvested at commercial maturity. Even 100ppb stopped fruit from ripening normally after storage + exposure to ethylene at 25°C. However, maybe this is not such a problem. I visited Taiwan last year, and saw Anjou pears on the shelf with a sign eat soft not hard. However consumers prefer to eat hard and crunchy. Maybe it’s possible to treat pears with MCP if exported to Asia, that way they stay firm and don’t get scald…. 

Paul – Also looked at Anjou pears commercially packed and CA stored. We preconditioned some of the fruit, then treated with MCP, measured at 20°C. I think there is potential to treat pears with MCP, then transport to New York from the Northwest without refrigeration, and still have 1 week shelf life. 

Adel – I strongly recommend that before you suggest shipping pears without refrigeration you look at fruit quality. Quality is more than firmness, and there is no substitute for maintaining proper temperature 

Paul – but this recommendation is for ready to eat fruit, preconditioned, they should arrive in good condition 

Adel – no, it won’t work, During summer unrefrigerated transport would be really bad, especially as physical damage symptoms happen faster at high temperatures. 

Beth – I think what Paul is saying is that ripening can be done in transit. Some of our Californian fruit is being transported that way with short shipments. It would be too risky to go without any temp control at all, so what you should suggest is refrigerated trucks but set at 20°C.

LUNCH

Nate – We have been working on York apples, which suffer internal browning with MCP. Last season we tried rapid and delayed CA, next season we plan to try delaying MCP treatments, at the moment MCP is not recommended for York because of this problem.

Chris – this looks like a chilling injury, I would suggest trying a warmer storage temp


Nate – we have also been looking at volatiles. We have tried using warmer temperatures, and also adding volatiles which are absorbed by the fruit. The results were analyzed using triangular difference tests with consumers, the consumers pick out one that was different. Although the panel could tell the difference between controls and those with added volatiles, they didn’t prefer one or the other. Next aim is to find the right range of volatiles that will give a more positive response.

John F – Our studies have been on fresh raspberries. The fruit tend to darken under MAP but we get spectacular results as far as disease control goes. We also tried lactobacillus species which is a biocontrol, but only effective at 20°C, and at that temperature the berries turn into coulis anyway. Volatiles increased under MAP, particularly terpenes which are responsible for much of raspberry aroma. The atmosphere was around 12%O2, 5%CO2. Another thing we tried was chitosan treatment, which was meant to elicit plant defence compounds. 

Beth – surprising a concentration of only 5% CO2 works, in CA strawberries are put in Tectrol, which has much higher CO2. 

John F – it’s interesting also that acetaldehyde was higher in the controls than the MAPs, I don’t understand why.

Administrative

Randy – overview of the speakers that will be on in the 1-MCP session at the IHC on Tuesday  and their topics. There will also be poster session that includes 5 minute talks from a number of selected people.

Bob – as of September 30 this project (the NE-103) is coming to the end of its life. We need to start working on the new submission. Something really should be put together in the next few weeks, although we have a year to put the final version together. We need to keep the doc to 40,000 characters, including objectives, etc..

· we should identify a writing committee so that this can move forward, and it needs to be ready for the directors by next summer. You might think this is not relevant to you, however you may find that part of your salary is based on membership of this group!! We are required to have the reviewed proposal in 3 wks before the summer meeting which is usually in 2nd week of July, ie proposal by mid-June. And it would be good to prime the directors in advance. We will also need at least 3 months beforehand to allow for revisions, circulation and review, more review and circulation, review again… One caveat is that new project has new number. However, exemptions may be granted if you can justify why it should remain same – identity, etc. most of the in depth review is done by small committee – MAC committee - rather than the full group. This group, which is actually being chaired by me!, then makes recommendations. If you make a submission, keep it short. 

John F – why, because you have short attention span? 

Bob – har har. In any case, you also need to tie in stakeholders, show the need for Multistate activity in this area, impacts, etc.. 

John – is postharvest a priority of the NE committee? 

Bob – of course (as it would be of all right thinking people) 

It was realized at this point that hardly anyone present actually came from the NE region

Chris – all just imagine you are working for me and Geza. 

Chorus of cheering – no only kidding…..

Penny – how about supporting letters? 

Bob – not really, just show relevance to industry. 

Gene – what sort of projects would be viewed favorably?  

Bob – I think you need a breadth of projects, don’t think we should be emphasizing one end of spectrum or other. However you do need to tie in to problems faced in the northeast. 

Gene – why is it the northeast anyway? 

Bob – historical…… there are national research projects but we still have many regional projects. For example when the HATCH funding gets allocated there is a skimming off the top first for NRSP projects, but these have been gradually been abandoned as government funding has decreased and research station directors hop up and down about being ripped off. 

Adel – do you include consumers as stakeholders? 

Bob – yes. For example food safety, that’s a hot topic these days. 

Penny – how about nutrition? 

Bob- yes, sure.

Chris – it seems like the group is a bit slack about crediting the group as a whole on publications 

Bob – I don’t think that’s a major issue, just nice to do. Our HATCH moneys are based on appropriations from congress, and Multistate research is an efficient way of doing things. Regional research projects such as NE103 can go to key congressional legislators and show that good information is coming out without so much need for specific publications.

Adel – what is happening to the money stream 

Bob – well its gradually decreasing. This is why we need to tie into an emerging problem of national significance if we are to increase funds. Need to think how we can use NE-103 money effectively. 

Adel – what is current status of funding for “IFAFS”.

Bob – we don’t know, the whole thing is kind of like a broken record. The problem is that the Legislation was in the farm bill but the appropriations weren’t. I haven’t heard recently if the proposal is moving at all, chances are if we do hear they will want something really quickly. The whole system is poorly managed. 

Gene – Is it right to say that if some of our salaries come from NE-103, then in a way all our projects are linked to NE-103. 

Bob – the majority of stations have faculty on salary, some of which will come from federal formula funds, maybe 20% more or less 

Gene – so making that argument probably won’t work 

Bob – probably not 

Pause

Beth – if there’s no more discussion on that, could we move to objective 3……?

Bob – speaking of which, I think you might want to look at your objectives, maybe bring in some new participants, recognize the group is not fixed, avoid going into a declining mode, think of how you might reach out to other groups eg Canadians, Internationals (Canada isn’t another country? - ed) – we should continue that involvement

Sam – maybe we should try to include more on postharvest disease control

Chris – we wouldn’t get overwhelmed, there aren’t exactly a lot of them…

Adel – maybe we should change name from postharvest biology, to postharvest biology and pathology

Gene – how about sensory perception, take it out of a GC and into peoples mouths

Penny – how about obesity, that’s a big issue, we have healthy food, maybe involve a nutritionist, more on phytonutrients

Adel – I think this program could add a component of link between fruit and health, focus on flavor, quality, contribution to health, work with people like cancer council to encourage people to eat fruit and vegetables. New campaign starting using colours, food of each color each day, many opportunities to collaborate with nutritionist. Special grant source looking at human behavior

Paul – is it possible to change project title to postharvest and phytonutritional value?

No too general

Beth – how about postharvest physiology and quality

Gene – what about non destructive testing

Bob – there is an existing project, maybe tie in with them

Geza – maybe we need a “omics”

Beth – we also need to decide where we will have meeting next year

Chris – I would like to go to the IFT meeting in Chicago next June, I don’t have the dates but maybe that would be a useful combination with the NE-103 meeting

Randy – or we could meet alongside NE-179, the agricultural engineering guys

Chris – what about NE183, the fruit evaluation group

Theo – but then what is the point of us centering our meeting around something else if only a couple of us are going 

Beth – look, it doesn’t look like we can resolve this here, maybe we should think about it overnight and come back to this tomorrow. We also need to sort out who will be on the rewrite subcommittee. 

General discussion, during which Randy and Penny volunteered for the subcommittee, and Chris was volunteered as the token NE resident. 

Chris – I am interested in clarifying our position with industry people as visitors. For example, Harlow Warner, of AgroFresh would have been interested in coming, growers might also be interested in sitting in. 

Beth – I would think some people might feel inhibited, and what about growers - do we really want them listening to these unfinished recommendations?

Chris – but AgroFresh are stakeholders, this could be part of our reason to exist

Adel – well visitors can ask to be able to attend

General discussion relating to AgroFresh sponsoring the next meeting and having it in Hawaii

Gene – can I propose that we deal with this on case by case basis

Randy – maybe we could leverage our funds, charge industry people to come and listen!  (
Chris – what happens when they demand money back…(.

Adel – I think we should minimize commercial attendance, but welcome visitors who are other researchers. 

Chris – another point is that the reports here are meant to be circulated only among the group, not distributed to industry - as apparently one was last year

More discussion about the confidentiality or not of the meeting 

Nate – I have small book here on diseases of stone fruit. It is an excellent booklet, with good colour reprographics and costs about $10. I have 20 copies here to give away.!!! We are going to make something similar for pome fruit. I think such a booklet could be very useful for many people, we are planning on it being pocket sized with good graphics. Would the group support this collaboratively? Maybe others here could be involved. 

Chris –We could even put things like this on the web. 

Discussion about advantages / disadvantages – control of color on hard copy vs accessibility on the web. 

Bob – maybe we could make a short trifold which could be distributed through supermarkets for more enlightened consumers. 

Barry – we would be interested in something like this in Australia also. Are you interested in international co-operation on that? 

Nate – yes. I would like as much input as possible, hopefully it would end up an asset not a burdon. 

OBJECTIVE 3 

Dennis Murr leading discussion

Adel –graduate student, Raywat, has been working on fermentative metabolism of table grapes. Using treatments with high CO2 and low or high O2, he has been trying to identify what enzymes are controlling the substrates in fermentative metabolism. ADH2 is the dominant one but not the controlling step. He could not detect ethyl acetate. The amount of substrate is part of the picture. This is all part of trying to understand why low O2, high CO2 and even high O2 can all induce fermentative metabolism. 

 – another student is working on role of ethylene in ester biosynthesis using GM apples. 

Al – for a while I’ve been looking at effects of DPA on mitochondrial function. DPA is actually a skeletal form of compounds used for treating arthritis and other physiological problems. Plants have 2 oxidative pathways, so we wanted to look at effects of DPA on the functionality of these pathways. DPA inhibited respiration in both fresh and aged fruit slices. DPA induces swelling in the mitochondria, and interferes with membrane potential. DPA does not uncouple the electron transport chain, but acts before the proton gradient is established. DPA probably works by inhibiting synthesis of proteins as well as O2 uptake. Maybe this means that eating apples with DPA will help rheumatism or arthritis!!! My idea is that the actual mechanisms of chilling injury and scald are oxidative processes. These are activated in the mitochondria. 

There followed a discussion between Theo and Al about basic plant physiology which went over my head.

Theo – we have been looking at the correlation between ethylene evolution and scald development in Granny Smith and Gala. MCP had no effect on ACO, but there was a strong inhibition of ACS. We also looked at expression of the ethylene receptor. In preclimacteric fruit, ERS1 is easily detected, increases until peak of climacteric then goes down. We thought that this synthesis was in order to counteract ethylene action. MCP and low O2 both inhibit accumulation of ERS1.

General discussion of Theos data, mechanisms involved, how this related to a-farnesene production.

Bruce – genes and enzymes involved in ethylene biosynth, a-farnesene synthase, hmg’s. have isolated a partial clone of hmg3, levels of expression are very low in tissue pumping out a-farnesene. HMg-2 is upregulated in response to eth, suppressed by MCP. Lots of protein, bacterial expression

Another project on molecular basis involves a clone from tomato fruit, observed that 20-25% loss of membrane function during ripening. Cloned a gene, antisensed, this has allowed them to make plants which are suppressed in a-farnesene expression. 

Barry – what about a comparative study using varieties with different a-farnesene prodn.

Bruce – yes, that’s one of the things we are planning to do, we have other labs involved.

Theo – some varieties like Gala have low a-farnesene, and scald resistant, but there are varieties high in a-farnesene which are also scald resistant. 

Discussion of role of a-farnesene in scald development.

Randy – our work lately has been on ester biosynthesis and ripening in bananas. One of the things we did was feed aroma compound precursors to bananas. The onset of ester production in bananas occurs when around 80% of the starch is converted to sugar, after the climacteric. If you feed either of the precursors, then you will get more of other aroma compounds, but still only happens after the climacteric. The onset of aroma production is when esters begin, while the peak in ACCoxidase occurs with the peak in ethylene production. 

John F – while at MSU I was working on developing a maturity predictor for fruit. We had noticed that you get localised anthocyanin production around wounds, presumably as an ethylene response. If we injected ACC into the fruit, we got a halo of anthocyanin, but only if the fruit was mature enough to produce the compound. The strength of anthocyanin produced would be the maturity scale. However, there was a big variation among fruit according to position in the canopy etc. We also looked at anthocyanin regulation by light, with and without MCP. 

Geza – we looked at difference between apples on a tree, came to conclusion that no two apples on a tree are the same.

Carlos – there are many problems related to light, did you try different exposures to light and measure the effect on anthocyanins

Gene – we found it was heat as much as light

Dennis – any more enlightening comments? Har har

Geza then showed some powerpoint slides relating to production of apples antisensed for ACS, showed the phylogenic tree of ACS and pictures of transgenic plant development. Transgenic lines were created which have different ethylene production capacities. Lines were selected which had significant downregulation of ethylene. Gezas had brought along some transgenic apples with 90 and 99.5% reduction in ethylene production. We ate some and talked briefly about the flavor or lack of it in the fruit.

Chris – we have been working on how high CO2 affects flavonoids and antioxidants of strawberries. High CO2 increased flavonoids, decreased phenols. We have also been working on superficial scald development. The results are a dogs breakfast, the more you look the more confusing it gets.  It seemed like peroxidase may be linked to scald susceptibility, and we are extending the work into commercial cultivars. Perhaps we should stop while we are ahead though, because I suspect the more we test the less chance the hypothesis will stand up. 

Barry – shouldn’t we just be selecting varieties that are scald resistant

Chris – well yes, supposedly, but that just doesn’t happen. Growers select varieties according to apple prices. After all, while Washington State keeps growing Red Delicious we’ll be fine for work!

Penny – we have been working on lycopene. We recently conducted a feeding trial giving people either fresh watermelon juice or heat treated tomato juice. The dogma is that tomato juice has to be heat treated to release lycopene; this was not found to be true. Watermelon and tomato had similar lycopene contents, which was different to what had been expected. Part of the previous confusion may be because tomato retains lycopene after freeze drying, whereas the process destroys half of the lycopene content in watermelons. On the other hand, it’s much easier to do regular extraction with watermelon – 1 vs 3 needed for tomato. 

Barry – is there a danger of eating too much lycopene?

Penny – potentially. There is doubt that lycopene would ever be approved as a dietary supplement as b-carotene was, as it can lead to red palms and liver ulcers if taken in large quantities.

END OF DAY

Dinner

8/11/02

8:30 – After a general discussion about how the breakfast was so much better than the one we had yesterday, Beth welcomed everyone, and Objective 3 continued

Dennis – we have been working on being more “omic” in relation to apple scald. This includes analysing a-farnesene content in scalded – nonscalded tissue

· secondly, we have been working with Gezas Galas. We were interested in some of the physiological changes in transgenic fruit. We found 90-92% ethylene inhibition in some, while others were more variable. Some fruit were sweet, others had no flavour at all, while some were so firm we could hardly push in the penetrometer. Apples were treated with MCP, ethylene production was inhibited in the controls for only 2 weeks while that in the transgenics went down continuously until none could be detected. MCP seemed to totally turn off ethylene production. Transgenic fruit also didn’t respond much to ethylene and total volatiles were reduced by 90% relative to control. 

Dan – studied effect of MCP on ethylene synthesis pathway. Although MCP down regulates some genes, many pathways remain active after MCP treatment. MCP did not significantly affect the total alcohols and other compounds measured in the apples as the fruit matured.

Geza – could the effect be due to changes in the size of the apples as they matured?

Dan – Well, maybe you’re right, perhaps I should look into that

George – Lychees grown in China were shipped here for treatment by a Chinese graduate student from Hong Kong He mainly looked at how changes in pH affected pericarp colour.

There followed a discussion about how acidification affects anthocyanins and whether there was anything really new about this work. 

Geza – anthocyanins are localised in the vacuole, while PPO is localised in the chloroplasts, there is no reaction unless they are mixed. 

Adel – if lychees are cooled properly and kept under high humidity they keep their red color anyway, problem with browning is really due to poor handling.

Nate – We have already conducted a sensory evaluation of MCP treated apples and pears. 27 out of 33 people correctly selected the different apples in triangular test, even though the apples were 8 months + 8 weeks old!!!!  

 – we also tested the acoustical properties of different apple varieties, and compared the results to consumer preferences. High acoustical values indicated firm textured apples. Association between this method and penetrometer readings is not strong, but they are measuring different things. 

At this point the meeting became rowdy, partially due to confusion over Nate’s sensory diagram…

John F – yes, yet more analysis of apple scald. In this case we separated the adducts associated with a-farnesene and trienols, and found the same adducts in every case. I think that these are the compounds actually responsible for scald!! Scald resistance may be due to compounds in the skin trapping the oxidative reactants. This may be why heat treatments work, as the compounds in the skin react during heating. All other scald associated compounds are present in Gala, but not these. I had brilliant undergrad who did a lot of this, worked out the reactions. In fact he is so brilliant he has now left agriculture and will probably be running the whole world in the next couple years. It was interesting that there is more useful information in the cancer literature than in plant biochemistry as this is an area which has been overfunded forever

John F – I also have a masters student who has been examining the volatiles formed under ULO conditions. Apple discs were placed in a pentanol solution, the reaction compounds go away under ULO then come back with vengeance when the discs are returned to air

Geza – (looking at the diagram) why is the  treatment time in minutes not hours

John – we monitored responses in minutes, these were very fast reactions.  Bit like putting a pigeon breast in microwave!

General discussion of volatiles associated with scald, 

John F – a-farnesene is actually a hormone which attracts female rats, this is why rats prefer to eat Red Delicious rather than other varieties. There is plenty of biochemistry to do and those guys are thicker than flies, all desperate for something to do….

OBJECTIVE 1

Chaired by Nate Reed

Sam – We have been working on Ambrosia apples. This variety has a very narrow harvest window as well as scald problems. The fruit need to be CA stored at correct maturity, so we have developed a starch scale specific to the variety. 

Adel – We have a large project examining variations in composition of different fruit, particularly in terms of phenolics, antioxidants. For example, we have quantified range of Vitamin C, and phenolics in stonefruit, this will be in print in Ag Food Chem in the next couple of weeks

– The current commercial strawberry cultivars are crime against quality!! Clara Pelayo has measured aroma and quality attributes in 3 cultivars of strawberries. Aromas was the worst, although Diamante and Selva also don’t have much, Diamante had best correlation between flavor life and quality life.

– Keri Morelli, a graduate student, has been examining the attributes of exotic banana cultivars including chilling sensitivity. Plantains are chilling resistant, but the others should be stored at 15°C. this is different to Cavendish, so this study could be useful when handling exotic bananas. All the varieties respond to ethylene. Plantains are often eaten green, but some prefer them yellow. We did an informal taste test but the results were all over the place. 

Theo – why not just use MA or CA? Isn’t that how bananas are usually transported?

Adel- – well, this was funded by Dole, and they wanted to know if they could ship them with pineapples. From a practical point of view it may be easier to simply use temperature control for these small volume varieties, even though much of the Cavendish crop is shipped under CA

Randy – is there any increase in the reliability of ripening when bananas are picked more mature and shipped under CA?

Adel – greater maturity at harvest speeds up ripening, but CA delays ripening. This is why banana ripeners really need to know the history of the fruit

Barry – if bananas are handled correctly they will ripen very reliably

Theo – we have been examining water loss of Gala apples inside different box liners. We measured CO2 inside the boxes, as well as RH, and vapor pressure inside the apples with a GC, Next season we will further examine vapor pressure in apples and osmotic pressure.

Sam – what sort of column did you use?

Theo – an alumina column, it takes in a very broad band

Following morning tea, there was a discussion about where the next meeting will be. Theo is worried about the cost and whether or not he will need to change planes. Randy has suggested a site near Michigan, either East Lansing itself or the Kellogg Centre. The Kellogg Centre is designed specifically for conferences and meetings such as this and sounds gorgeous. However, it is around 2.5 hours drive from Chicago and only slightly closer to Grand Rapids, so transport would be needed. Nate spoke about Providence, Gettysburg, while Bruce described Chesapeake Bay in Maryland. Geza said there are steamers and crabcakes, which got an enthusiastic response.

After a vote, Chesapeake Bay came out on top, so Bruce W will organize the next meeting.

Then there was discussion about when to have the meeting. Most people preferred early June, so long as it doesn’t come out too expensive because of the summer and not on the Memorial Day weekend because the place goes crazy with re-enactments and such. If it turns out to be too expensive, then East Lansing is second choice.

Sarah – Many of my apple growers are small volume producers who sell locally, so they are always looking for new niche market varieties. I did not have any problem with scaldy Honeycrisp until Chris made me harvest them too late. Then we saw it. I have an association with the NE183 group examining fruit varieties, incidence of soft scald and bitter pit, and other qualities at harvest. For example, we found that many people don’t like flavor of Arlet, but Golden Supreme got a better response.

Chris – We also evaluated different apple varieties. We actually did golden supreme by mistake. Also Goldrush because people say it doesn’t need CA but we found that it actually benefited from this. Suncrisp was a good apple too. Then there was Honeycrisp. This is a unique apple that manages to have every physiological problem there is! However, the industry is making plenty of money out of it so growers are still happy. Bitter pit is a major problem but coming under better control now. There is also an internal problem, originally reported as soft scald but is probably soggy breakdown – we have gone back and changed our records to this – clearly a variant of soft scald that occurs internally. 

Barry – is that like deep scald in Jonathan? 

Chris – yes. Also, there is the problem of developing a harvest maturity scale, as there is no starch in the fruit, and firmness doesn’t change much. We do have some work on volatiles, but neither these nor ethylene are very useful. If the fruit is harvested late then scald does occur (thank you, Sarah), and we have tried a range of treatments to address this problem. 

Penny – Our region has been working on table grape breeding for some years, so we have also been evaluating quality of new varieties

Nate – we too are evaluating quality of different apple varieties, including Goldrush

Gene – our aim has been to get every mealy apple out of Washington State. ie, improve quality 

Chris – have you tried the chainsaw approach 

Gene – well we did do that with 26,000 acres last year. We have been trying to get packers to cool fruit fast, but they are still packing at 66°F, so there is really no uptake of new” ideas. Trucks are loaded from the sides using forklifts, which takes 15 min and isn’t bad. Unfortunately union rules mean that they are unloaded by “lumpers”. These guys unload every apple box individually which takes 6-7 hours in the sun. This is a union issue, so what can you do?

Adel – this happens everywhere? 

Gene – In 100% of places I’ve visited. Had another trial in which we had bruised a number of fruit deliberately. The fruit were numbered, with big labels everywhere, and then commercially transported. In spite of this, the retailer put them on display! So there we are trying to retrieve our numbered fruit out of the display shelves so that we can rethump them and evaluate their decline. We got most of them, but I guess some people actually bought them, complete with bruises, numbers and everything.

Gene – we also did some temperature comparisons looking at where damage happens, as grower-packers are blaming supermarkets interstate for lousy apples. I didn’t want to do this, but they gave us lots of money. The study showed that it isn’t them destroying the apples, it’s us destroying the apples. Maybe not the answer they were looking for…. 

Gene – then there is the fruit inspection “system”. Washington fruit are supposed to be greater than a minimum firmness to comply with State regulations. Inspectors feel the firmness of fruit with thumbs, count how many apples feel like they’re under 12lbs, then do one punch pressure test to check their thumb accuracy, and on that basis accept or reject load. You can then try to convince the inspector to actually eat an apple, in that way check if their palate agrees with their thumbs. Highly technical!

Then we had reports from the visitors

Juan Pablo Fernandez-Trujillo spoke about their work with MCP on various fruit.

Gabriela Calvo  talked about MCP and Bartlett pears. 

Roger Harker described some of the work he does in sensory evaluation;

– Our models and experiments indicate that a small increase in flavor can result in a large increase in demand for those fruit, ie flavor is more important than price. We try to put values onto peoples choices in relation to quality. We have also tested how fine a difference in firmness can be detected. People notice a 5 Newton difference in firmness – ie, if we have a difference greater than this, don’t bother with sensory evaluation, the fruit are just too different. We have also done preference maps on pears. Some people like soft juicy fruit, other people prefer firm fruit. Kiwifruit are another fruit being studied, particularly the green vs yellow varieties. People who like yellow like both, people who like green only like that. Some people have fear of new foods and just don’t respond to them no matter how good the flavor.

John Golding – briefly described his current project on MCP and Sundowner apples

Susan Lurie talked about a wide range of projects she is involved with at the Volcani. These include storage conditions for sweet cherries, MCP and stonefruit, storage predicition model for persimmons, MCP and Anna apples, citrus and heat treatments for disinfestations…..phew! 

Barry McGlasson described the work at UWSH developing a maturity index for plums using a protein assay, as well as CA for stonefruit, hairless kiwifruit and tropical walnuts

Jenny Bower then spoke briefly about what a charming place the Central Coast of NSW Australia is to work what with all the beaches and lakes and forests and such. 

Finally, there was more discussion about the new project proposal

John F – I suggest we have one objective for the project rewrite;

“To facilitate scientific research in order to discover, apply, develop, exchange and disseminate new information and associated technology to ensure continued supply of high quality and wholesome perishable fruit crops including sustainable environmentally sound and profitable manner."

Beth – the one idea I had was to keep Objective 1 but fold in work on MCP

Chris – it comes down to whether we want to be splitters or clumpers. For example, we might want to be more closely associated with NE183. 

Chris – I think that MCP should have its own objective because of its importance. 

Beth – what about other technology? Like CA?  

Chris – Ok, but MCP should be the focal point. Mind you, objectives should be large enough to take in a range of activities. 

Beth – who would like to include an objective aimed at sensory and consumer quality in order to increase consumption of fruit? (everyone put hands up). 

General discussion about objectives 

Adel – there is nothing wrong with having 5 objectives when there is such a large group 

Beth – yes, but in that case we will need more than day and half to discuss. 

Adel – maybe we need a small writing committee 

Chris – we have, but where to start…..

With that, we all thanked George for organizing the meeting, the session was declared closed and we rode off into the sunset……. 

Submitted by Jenny Bower
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