“Current Problems With Meconopsis”
By James Cobb
(written up by Geoff Hill)
James opened his talk by saying that he had been particularly looking forward to hearing Chris Grey-Wilson today because there are so still many problems with the taxonomy and nomenclature of Meconopsis. He would look at some of these today. He apologised in advance for his lack of preparation as he had not even had the chance to think about today’s talk until 9 o’clock last night.
His first slide showed his idea of a perfect blue poppy. He thinks that it was the cultivar which we have recently named M. ‘Bryan Conway’ but which he had believed was no longer in cultivation. It is an example of how variable the hybrid M. x sheldonii is. We do not really know what was involved in the production of this cross. When it was first made by Sheldon in 1934 he could not have used M. grandis GS600 since this had only just been introduced. We have no idea how many times this cross has been made or by whom. The reason that we were arguing earlier about M. Kingsbarns hybrids (now to be renamed M. ‘Kingsbarns’) and M. ‘Lingholm’ was because they probably had quite different origins. We don’t really know as much as we thought we did about M. betonicifolia either since this is now known to have a more widespread distribution than described by Taylor.
The next slide was in way of an apology. Some years ago Evelyn had given him seed which he raised. This had been grown on at his daughters’ homes in Caithness and Cumbria where growing conditions are much better than he can provide. He had thought that this was of a form nicknamed M. grandis “Bobby’s narrow-leaved” but it became apparent with time that the plants raised were obviously M. ‘Lingholm’. Regrettably seed had been distributed from these plants under the incorrect name of M. grandis “Bobby’s narrow-leaved”. This seed was very fertile and had produced wonderful plants which he thought were perfect in form. He was so impressed with these that he couldn’t really imagine why anyone would want to grow anything other than M. ‘Lingholm’!
James then paid a compliment to the Group by saying that one of the pleasures of speaking to it was that within the audience there was a lot of real expertise. Instead of just listening members involved themselves in discussion. He warned us that in what he was going to talk about next he was really treading on very thin ice. One of the scientific techniques that could be used to establish the relationships between species was to examine their DNA. Peggy Anderson had produced some very good documents for the Group of analysis techniques for Meconopsis DNA and had reported her findings to the Group. Some work had also been carried out in Germany but in comparison to animal studies, there was very little information yet on the sequencing of DNA in plants. One of the difficulties is that we are not even sure which part of the DNA we should be focusing on to get the information we require to differentiate species and cultivars. Analysing DNA was one approach to the problem, but the technique was very expensive and time-consuming and required an extremely large budget.
Another method is to use chromosome analysis. This involves counting the number of chromosomes in the plant cells. There are two ways in which this can be done: looking at cells dividing in root tips, or at pollen grains dividing. The former method is being used by a laboratory in Italy in conjunction with Evelyn and the results they have produced so far are extremely impressive. The downside of this method is that root tip studies involve looking at 2n i.e. the mitotic division. This means that twice the number of chromosomes have to be counted. James had only had experience of pollen grains dividing, i.e. at meiosis. In meiosis the number of chromosomes is half the 2n number, i.e. n. This was also the method used by Jeremy Ratter of the RBGE whose work we would be discussing. James was hoping to do some chromosome counts himself later in the year and had permission to use facilities at the University of St. Andrews. New digital techniques should make counting large numbers of chromosomes a lot easier than it had been in the past. Help would be needed from the Group to provide suitable material to study. He assumed that it would probably not be possible to study plants that were infertile as these would not produce pollen. He was also uncertain at present as to the optimum time to take buds, but these had to be young.
Flowering plants probably had between 5 and 10 chromosomes in their primitive condition. This meant that the double set of chromosomes (2n) that most plants and animals possessed was still a low number. In the case of Meconopsis the base 2n was probably 14. Evolution of plants often results in an increase in the number of sets of chromosomes. If the chromosome numbers double the plant is said to be tetraploid (i.e. it possesses four sets of chromosomes). Polyploid plants can have quite large multiples of the original chromosome sets of the primitive species. This process does not really happen in animals and if it does it is usually lethal. When it happens in plants there are consequences, the more you double up the chromosomes the more copies you get of a particular gene – this might be for colour, or for leaf shape etc. If you have ten copies of a gene and one mutates that copy probably isn’t going to have much effect. Therefore the more chromosome sets a plant has the less likely it is to evolve further. For example the species Magnolia is highly polyploid and there is consequently little potential for further evolution.
Ratter found 2n = 28 for M. cambrica i.e. the chromosomes had doubled up from the original primitive poppy whatever that might have been. M. cambrica is however not typical of the rest of the group and it is difficult to see how it relates to the Himalayan species that we are concerned with. Unfortunately it is the species that originally defined the genus and this presents a naming problem for the botanists. Two other yellow poppies MM. villosa and chelidonifolia formerly in the genus have now been reclassified and put into the genus Cathcartia.
The next doubling gives us 2n = 56. Most Meconopsis have this number of chromosomes, the species including M. horridula, M. regia, M. paniculata, M. latifolia, M. aculeata and M. napaulensis. We would assume that species with the same chromosome number would be able to hybridise and these things do happen. As an example he thought that M. latifolia was probably extinct in cultivation because it had crossed with M. napaulensis to give sterile progeny. It had seemed to disappear from most gardens simultaneously which was puzzling. The M. latifolia seed from the exchanges that he has grown in recent years has all turned out to be M. betonicifolia.
How about the group that we are really interested in? Jeremy Ratter said that M. betonicifolia had 2n = c.80 but he did find samples of both M. betonicifolia and M. grandis with 2n = 120. This is interesting because it is more or less double 56 whilst M. betonicifolia at 2n = 84 is actually not a tetraploid but has only one of the two sets of chromosomes (i.e. “most Meconopsis” have 2n = 56 and the addition of an extra half set of 28 would give a total of 84). You have to bear in mind that when this work was done Ratter didn’t have access to wild collected material and that he was working with plants that were suggested to be true species from gardens. Then, much later, Hugh McAllister looked at M. ‘Lingholm’ which was found to be something like 2n = 240. This led him to suggest that it was an allopolyploid. We now know from the excellent work carried out in Italy, which is of fantastic quality and tells a pretty consistent story, that various forms of M. betonicifolia are in fact about 2n = 80 to 82. A number of samples of different forms of true M. grandis were found to be twice that at about 2n = 160. In other words M. grandis is really a tetraploid M. betonicifolia. The Italian work has also confirmed that the number of chromosomes in M. ‘Lingholm’ is about 2n = 240 and so, as Hugh McAllister had already worked out, it is an allopolyploid with a full set of chromosomes from M. grandis and a full set from M. betonicifolia. This is why M. ‘Lingholm’ is a fully fertile hybrid. [Hugh McAllister had previously explained to us at our inaugural meeting in 1998 that the hybrid M. x sheldonii was infertile because it only had one set of chromosomes from M. grandis and one from M. betonicifolia i.e 2n = c.120. The chromosomes would not pair off with each other sufficiently regularly to form viable pollen and ovules and therefore the hybrid was infertile. The doubling up of the chromosomes (allopolyploidy) meant that each now had a partner to pair with and his work showed that this accounted for the fertility of M. ‘Lingholm’].
Ratter found that the chromosome count for M. integrifolia was 2n = 74. This was anomalous. James suspected that it was incorrect and should be repeated. M. integrifolia hybridises with M. betonicifolia to produce M. x sarsonsii and also with M. grandis to produce M. x beamishii. Both of these crosses are fertile. He would guess that it would probably be 2n = 84
A key question is just what M. grandis GS600 is. This was first introduced in 1934 and Evelyn has collected together a number of different clones. James raised several questions. Was it variable when it was first raised from seed? Is there an archive showing whether seed was distributed via the seed exchanges? Why have GS600 cultivars become infertile? Is GS600 a simple grandis which has become infertile or is it something different? Chromosome counts could help here. The same is true of the three plants just shown by Evelyn which are in the Fertile Blue Group. What are these and where have they come from? Are they also allopolyploids?
Another problem is M. simplicifolia. Technically what really distinguishes M. simplicifolia from M. grandis is its blue filaments. James had always thought that this was a fairly slight difference to distinguish one species from another. There were lots of published pictures in Japanese and Chinese flower books labelled M. grandis that looked exactly like M. simplicifolia. M. simplicifolia has a big seed and James would have intuitively guessed from this that it was tetraploid with perhaps 2n = c.160. Ratter had in fact found it to be 2n = 82 – 84 i.e. the same as M. betonicifolia. So we could do with some more chromosome counts on M. simplicifolia. What about possible crosses between M. betonicifolia and M. simplicifolia? We already have the problem of the naturally occurring hybrid M. ‘Houndwood’. This hybrid closely resembles M. simplicifolia but Alec Duguid was adamant that its parents were M. betonicifolia and M. quintuplinervia since no M. simplicifolia grew anywhere nearby.
Ron McBeath had offered plants last year of a form of M. betonicifolia raised from seed collected in Assam which was a new area for the species. James said that the leaves of the young plants looked like M. betonicifolia but had mauve hairs like GS600. Ian Christie reported that he had flowered one of these and that there was a photograph on the web-site. It had flowered late and its flowers were a very distinct blue. James warned that the distribution of some plants in the wild may not be natural. He remembered reading that one of the early plant hunters reported finding very good blue poppies around a deserted village which may have been cultivated to extract oil from the seeds. He also pointed out that some species had a very widespread distribution and that not all of these areas had been fully explored. Anne Chambers reminded us that although Assam was a new area for the species it was adjacent to the other areas in which M. betonicifolia grew. James continued by saying that we were trying to categorise a group of plants which may still be evolving and that it was difficult to put them into precise boxes. Another plant which needs looking at is M. betonicifolia pratensis because this is very different from the others. James speculated that perhaps M. betonicifolia pratensis was a tetraploid M. betonicifolia. Chromosome analysis was a relatively easy way of answering some basic questions. We really do need to know just what the various forms of the fertile blue poppies and of the various forms of GS600 are.
James then showed a slide of a group of plants of M. ‘Lingholm’ which included one plant with off-white/cream flowers. A close-up of this plant was shown later. It had arisen from M. ‘Lingholm’ seed but this plant was sterile, just as M. ‘Marit’ is sterile. Are these similar to M. ‘Lingholm’ or is there something else going on? Had it hybridised with something else. Norma Brandt suggested that this sterility might have been due to chromosome damage. 
The next slide showed a yellow form of M. horridula which had occurred spontaneously in James’ garden. He thought that this may have arisen as a result of M. horridula crossing with either M. paniculata or M. napaulensis. Unfortunately he no longer has this plant. He wondered why more similar crosses hadn’t been reported since both species had 2n = 56.
The dark yellow globular flowers of M. integrifolia subsp. uniflora were then shown. This plant had been grown from seed collected by Holubec. The next slide was of M. pseudointegrifolia a very different plant. Has growing M. integrifolia become more difficult since M. pseudointegrifolia has been introduced? Again we should really get chromosome counts done on both of these plants. We don’t yet know if these two plants hybridise.

A form of M. grandis raised from KEKE seed was shown. James had got this from Evelyn. This plant was about 5 years old now and had huge flowers – about 10 inches across. James did not find it that easy to maintain. It set plenty of seed but this had not proved easy to germinate.
Next was a slide of M. discigera with pale yellow flowers.  M. discigera and M. torquata are distinguished by having a stigmatic disc which makes them more like poppies (Papaver). James said that the flowers of M. discigera should be blue but all the ones that had been flowered were pale yellow. This pale colour tends to be what you get when you cross M. integrifolia or another yellow poppy with a blue poppy. The progeny are always a “wishy washy” creamy colour. It makes you wonder just what M. discigera is. It is from a group that we don’t know very much about because it is difficult to grow. Holubec has been sending seed back which germinates well but James had not been able to grow it on so far. It is likely that more and more seed of these interesting plants will become available in the future but whether or not we are capable of growing them is another matter.
James’s next slide showed pots of seedlings of M. punicea. Ian Christie had recently brought back seed of M. punicea which had produced plants of a paler colour. He had a lot of plants in the garden this year which had been given to him by Ian. These were thought to be of M. integrifolia but they were still not certain from the foliage as to whether the plants would flower as M. integrifolia or M. punicea. He cautioned us against having a fixed idea of what a particular species looked like and making judgements on foliage alone.

M. delavayi had been a challenging plant to him in the past. It germinated well but then the petioles turned black, this spread back into the plant and the seedlings died. Ian Christie had suggested using the fungicide “Octave” which is only available to professionals. James has found that application of a very dilute solution of this with a paintbrush every few days actually cures the fungal disease and he that can now flower the plant. From this experience he now felt that we should use fungicides and chemical intervention on these and other difficult plants. This was something which he would not have advocated in the past. Other people are obviously also having success with M. delavayi because it was offered in this years Meconopsis Group seed exchange from various sources. Trotter, who grew it well a long time ago, said it would grow from root cuttings. This is so; James had found that if you have a big enough root, even if it rotted or the top growth was eaten by slugs, it could re-grow. Jim Jermyn confirmed that in 1976, when Jack Drake was still growing M. delavayi at Inshriach, it was stoloniferous. He said however that the flowers of the plants, originally obtained from Trotter, were always blue unlike the purple colour shown. He thought that these plants were quite different and were already producing something that you might almost put in the horridula group. Ian Christie confirmed that the first plants that he had been given by Mike Stone were very blue indeed. James concluded his talk by saying that perhaps this went to show that we were selecting plants that grew well in the garden but were not necessarily typical of the plants in the wild. He wondered whether we were really at the level of knowledge were we could decide just which boxes to classify these plants into.
John thanked James for stepping in at very short notice to deliver this thought provoking talk which had raised a number of issues. The members present also showed their appreciation. As we were getting short of time John requested that if members had any ideas of things that they would like to do, or of topics that they would like to see covered in a Workshop, would they please email Evelyn at the web-site or contact him directly. John concluded by thanking again all of the speakers who had stepped in at extremely short notice to give us such an interesting meeting.
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