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Dear IPPS Members,

Last June we have enjoyed the very successful 9th World Congress on Parasitic Plants, which was carefully organized by our American colleagues in Virginia. Both the scientific program and the venue were perfectly prepared, and allowed both oral and poster presentations with fruitful discussion on key issues in parasitic plants research and parasitic weed management. All Congress abstracts can be found at http://www.cpe.vt.edu/wcopp/Abstracts_Final.pdf.  A review of the scientific presentations, kindly prepared by Chris Parker, is given below. 

Experts and students from more than twenty countries attended the Congress, and the pleasant venue plus the weather conditions also allowed enjoying the pleasant atmosphere of downtown Charlottesville. The tour to Monticello and the visit to a local winery added a glimpse into the US history and the local wine industry.
This is an opportunity to thank, again, the Local Organizing Committee chaired by Mike Timko, who did an excellent job in preparing all Congress details. We are also grateful to Jim Westwood, Lytton Musselman and Mike Timko for putting together an excellent scientific program with the aid of the International Scientific Advisory Committee, which represented various aspects of research and development related to parasitic plants. 

Please visit http://www.cpe.vt.edu/wcopp/photos.html for a selection of photographs taken during the Congress. 

We are happy to announce that the next IPPS Conference will be in Turkey during the first half of June 2009. We are presently negotiating the details, and will send you the first Circular as soon as we have more details. 

This is my last message to you as president of the IPPS. Jim Westwood, who currently serves as Vice-President, will become the new IPPS President, and we will soon have elections for a new Executive Committee. A detailed announcement on the elections will be given separately. 

Daniel M. Joel

IPPS President
9th World Congress on Parasitic Plants 

A total of 80 delegates from 24 countries gathered at the Omni Hotel in Charlottesville, Virginia, USA from 3 to 7 June for the 9th International meeting of the parasitic plant community. A total of 37 oral papers and 39 posters were presented. A list of titles is included under MEETINGS below. There will be no published proceedings but the abstracts of all contributions 

are available at the conference website (http://www.cpe.vt.edu/wcopp/index.html).

An opening address by Klaus Wegmann set the scene with a truly historic review tracing the subject back to Theophrastus in about 300 BC and noting many other very early literature references. 

In the next invited paper Jeffrey Palmer reviewed the topic of horizontal gene transfer (subject of a Literature Highlight in Haustorium 48). The genes transferred (often several at once) are mostly in the mitochondrial genome and rarely in nuclear or plastid genomes. Agents of transfer are believed to include lichens, pollination, fungi or insects, but about half the known occurrences involve parasitic plants and their hosts.

A series of papers on genomic studies and evolution of parasitic plants included a masterly review by Dan Nickrent on the different modes of aerial and root parasitism in the Santalales, and the evidence for 5 separate evolutionary origins of parasitism in that group, based on intensive DNA and fossil studies. Further papers explored the evolution and phylogenetic relationships within other groups of parasitic plant - by Funk et al. (presented by Kirsten Krause) on Cuscuta; by Sasa Stefanovic and Costea also on Cuscuta; and by Schneeweiss et al. on Orobanche.  Chris Thorogood presented preliminary evidence for host specificity leading to speciation in British Orobanche spp. 

Another invited paper dealt with the newly established link between germination stimulants for parasitic plants, and the arbuscular mycorrhizae, for which these substances area a vital signal (topic of a Literature Highlight in Haustorium 47). In a wide-ranging and detailed review Maria Harrison described the morphology and development of the mycorrhiza and the fact that about 80% of all plant species can be infected. She also explored the molecular events and specific genes that underlie development and functioning of the symbiosis.

Related papers on germination included one by Plakhine et al. (presented by Danny Joel) which surprisingly showed that there appear to be genes responsible for suppressing spontaneous germination and a certain combination of genes in hybrids from Orobanche cernua and O. cumana could result in high levels of spontaneous germination. Koichi Yoneyama presented a paper by Xie et al. in which the full range of strigolactones was reviewed, 6 new structures described, and the structure of ‘alectrol’ re-investigated, showing it to be an acetate of ‘orobanchol’. They conclude that most host species (and many unaffected by parasitic plants) exude several different strigolactones. Another important finding was the effect of reduced phosphorus in increasing stimulant exudation in both legumes and in sorghum. Harro Bouwmeester described work on the biosynthesis of the strigolactones from carotenoids, suggesting that they should be referred to as ‘apocarotenoids’ rather than ‘sesquiterpene lactones’. A step in the biosynthetic pathway could be blocked by the herbicide fluridone, and low doses applied to rice could be shown to reduce attack by Striga hermonthica. Yukihiro Sugimoto described the use of aseptic plant tissue cultures of several species for copious production of stimulant substances, identified mainly as strigol or 5-deoxystrigol. The latter proved equal to GR24 for stimulation of S. hermonthica and O. crenata and 10-fold more active on O. minor.

Among several papers on post-germination events, one presented by Andrew Palmer, suggested that elevated cytoplasmic calcium is among the very earliest responses to exposure of S. asiatica to the xenognosin DMBQ, occurring within 15 minutes. The involvement of hydrogen peroxide and NADPH oxalate were also discussed. Ralf Kaldenhoff had explored gene expression in Cuscuta reflexa and its host tomato and shown the importance of cysteine protease production in Cuscuta  tissue. He had shown that application of a polypeptide inhibitor of cysteine protease activity could lead to death of the Cuscuta. This concept is the subject of a patent. John Yoder presented detailed work by Tomilov et al. which explored the genes involved in haustorial development in Triphysaria. With nearly 12,000 gene sequences now generated from Triphysaria, analyses of haustorial initiation are producing intriguing findings, such as a connection between touch and haustorial formation.
Jay Bolin introduced many of us to the interesting structure and physiology of the African Hydnora spp., plants with an almost totally subterranean habit, without stomata and extremely resistant to desiccation. Isotope studies confirm that all carbon derives from the host, while levels of P and K are much higher in the parasite than in the host. Studies on the mistletoe, Viscum album, presented by Michiel de Mol confirmed direct vessel to vessel connections at the host-parasite interface, allowing mass transport of water and nutrients. Philippe Simier presented work by Draie et al. exploring in detail the enzyme systems involved in sucrose metabolism in the tubercles of Orobanche ramosa. Mike Timko then described the latest studies exploring the range of biotypes of Striga gesnerioides, their specificity to particular host species or cowpea varieties, and mapping the relevant resistance and avirulence genes in host and parasite.
A further invited paper from Julie Scholes discussed the molecular basis of susceptibility and resistance to Striga, describing detailed exploration of the up- and down-regulation of genes in both host and parasite and seeking to relate these to the various types of resistance mechanism observed. Many hundreds of genes appear to be involved.

There were then 3 papers presented by Ms Gunathilake on Triphysaria, Jim Westwood (for Roney et al.) on Cuscuta, and Radi Ali on Orobanche, describing the intriguing phenomenon of ‘trafficking’ of double-stranded RNA molecules between host and parasite. Ali et al. showed how the phenomenon could perhaps be exploited for ‘silencing’ key metabolic genes in the parasite – mannose 6-phosphate reductase could be inhibited and significant reduction of O. aegyptiaca achieved on suitably transformed tomato.

Moving on to a more ecological level, Duncan Cameron described how species richness could be enhanced by the introduction of Rhinanthus minor into a plant community, thanks to selective suppression of susceptible grass species, while non-grasses showed resistance based on a hypersensitive response or host lignification. Darryl Miguel described the problem of O. ramosa in S. Australia, which has caused some 100,000 ha to be placed under quarantine. Studies suggest very slow loss of viability in the seed bank, and the need for chemical treatments to enhance seed loss and/or prevent new seed production. A commercial pine oil product has given up to 95% reduction but results are variable and the large volumes of water required lead to very high costs of application. Studies by Janice Alers-Garcia suggest that Cuscuta gronovii  tends to select and grow more successfully on larger individuals of the host plant Pilea pumila. Alistair Murdoch reviewed work on the influence of temperature on the after-ripening, conditioning and germination of Orobanche and Striga spp. and discussed the potential design and use of predictive models based on these data. 

Alex Pérez de Luque reviewed the topic of resistance mechanisms and incidentally made a plea for the term ‘haustorium’ to be reserved for the organ once it had made vascular connection with the host: prior to that it should be referred to as the ‘appressorium’. Yasutomo Takeuchi then presented a paper by Kusumoto et al. on the induction of resistance in Trifolium and rice via salicylic acid-mediated defences. Application of BTH to clover reduced attack by O. minor and application of tiadinil to rice reduced attack by Aeginetia indica. Julien de Zélicourt described work exploring the resistance of sunflower var. LR1 to race E of O. cumana, which suggested a major role for the peptide defensin.

A final session on Management and Control began with an invited paper from Fred Kanampiu who gave a detailed description of the development and use of the herbicide imazapyr as a seed-dressing for control of Striga spp. on naturally herbicide-resistant maize. The treatment has been commercialised since 2005 and is proving successful in East Africa. It can be used in conjunction with inter-planted legumes, provided they are at least 12 cm from the maize row. Hanan Eizenberg then described a minirhizotron technique for monitoring underground development of Orobanche tubercles as a means of validating a Growing Degree Days model, designed to ensure optimum timing of herbicide application. Hilary Sandler described the problem from Cuscuta gronovii in cranberry and described valuable results on the germination behaviour of seeds over the years following shedding, allowing more effective timing of flooding and chemical control methods. A further paper on the O. ramosa problem in Australia was presented by Anna Williams who described the development of a Growing Degree Days model on which to base the optimum timing of herbicide treatments. Djibril Yonli reported on studies with a range of Fusarium isolates for suppression of S. hermonthica in Burkina Faso. Promising results were obtained even when innoculum was placed up to 10 cm away from the sorghum planting hole. Simon Shamoun provided an update on the development of Colletotrichum gloeosporioides and Neonectria neomacrospora for biocontrol of Arceuthobium tsugense in Canada, which is of increased concern with the prohibition on clear-cutting and consequent persistence of old heavily infected trees. Both organisms had proved partially effective, though some wounding of host tissue may be needed for maximum effect. Combinations of the two are to be tested. A final presentation by Charlie Riches described the successful results achieved with green manure crops, especially Crotalaria ochroleuca for control of S. asiatica in rice and maize in Tanzania. Crop yields were often doubled following treatment, compensating for the lost season of food-crop cropping, and farmers were adopting the practice with enthusiasm. 

Among the 39 posters there was a study on Cuscuta spp. in Taiwan (Chiang et al.); demonstration of the increased production/exudation of stimulant at reduced phosphate levels, a phenomenon not previously well-documented (Lopez-Raez et al.; Yoneyama et al.); identification of orobanchol as the major Orobanche stimulant exuded by Arabidopsis thaliana (Goldwasser et al.); an effect of trehalose in increasing germination of Orobanche minor (Okazawa et al.); evidence for suberization and protein cross-linking in the cell walls of the sunflower variety HE-39999 resistant to race F of O. cumana (Echevarria-Zomeño et al.); a series of studies on the virulence of different accessions of Medicago trunculata on a range of hosts and the associated variations in resistance mechanism and germination stimulation activity, all of potential value in the study of host-parasite interaction (Fernández-Aparicio et al.; Lozano-Baena et al (x2).; Castillejo et al.); identification of a Streptomyces isolate in Jordan, with potential for control of Orobanche cernua (Saadoon et al.); a study suggesting no correlation of tocopherol levels with carotenoid or chlorophyll content in Cuscuta spp., suggesting an unrelated function (van der Krooj et al.); a study showing generally excellent but not completely reliable control of Cuscuta spp. by glyphosate in Roundup Ready alfalfa (Lanini et al.); evidence for reduced hydraulic conductivity in the stems of spruce trees infected by Arceuthobium pusillum (Dunlavey et al.); detailed study of the site of production of hydrogen peroxide in S. asiatica and evidence for its importance in the initiation of the haustorium (Palmer et al.); identification of 2 lignin biosynthesis genes in S. asiatica with presumed roles in the development of the vascular connection with the host (Liu et al.); an update on the development of Alternaria destruans as a biocontrol agent for Cucuta gronovii in cranberry, which is hopefully close to commercial release (Bewick and Cascino); identification of a sunflower variety AO-548 resistant to a new highly virulent race of O. cumana in Romania, based on two independent dominant genes (Pacureanu-Joita et al.); updates on the development of Fusarium oxysporum (Foxy 2) for control of Striga in cereals, application by seed treatment, and synergism with resistant cultivars (Heller et al.; Elzein et al.). 

Social events included a welcome reception on the first evening, a field trip to the home of President Jefferson at Monticello which was rounded off with a visit to the Jefferson Winery, and a banquet, at which a number of elder statesmen of the community were honoured. Bob Eplee, Doug Worsham and Chris Parker were presented with ‘Legacy Awards’, while Yasutomo Takeuchi, Binne Zwannenburg, Jose Ignacio Cubero (not present), Klaus Wegmann and Patrick Thaluarn (not present) were recognised as ‘Significant Contributors’.

Jim Westwood, Mike Timko and others on the organising committee are to be congratulated on a superbly planned meeting and an excellent choice of venue - the hotel and its setting were ideal. 

Chris Parker.
A different kind of parasitic plant: a brief history of myco-heterotrophy and epiparasitism

Debunking the myth of saprotrophic plants

Some 400 species of plants, termed myco-heterotrophs (Leake 1994), lack chlorophyll but do not form haustorial connections to other plants and are nourished instead by forming (parasitic) associations with fungi (Smith & Read 1997).  Most of these plants have commonly been referred to as “saprophytes” on the assumption that they obtain carbon directly from decaying soil organic matter.  Indeed the myth of the “saprophytic” plant has been perpetuated by floras through to the current day; even the New Atlas of the British Flora (Preston et al., 2002) describes the myco-heterotrophic Neottia nidus-avis, Corallorhiza trifida, Epipogium aphyllum and Monotropa hypopitys as “saprophytic perennial herbs of rotting vegetation” despite the absence of evidence for this (Leake 2005).

Myco-heterotrophy has evolved in both lower plants such as the myco-heterotrophic liverwort Cryptothallus mirabilis and on at least five separate occasions in higher plants in the dicotyledonous families; Monotropaceae (and the closely related Pyrolaceae), Polygalaceae and Gentianaceae which combined represent 12% of myco-heterotrophic species (Leake 1994).  The remainder belong to two orders of the monocotyledons; Triuridales and the Orchidales (Leake 1994).  Job Kuijt highlighted this disparity commenting on the abundance of (myco)heterotrophs in the monocotyledonous plants and the extreme contrast with haustorial parasitism which occurs exclusively in dicotyledonous plants (Kuijt 1969).

Myco-heterotrophy in the orchids

Perhaps the most studied of all plant families with myco-heterotrophic species are the orchids.  There are estimated to be around 200 species of achlorophyllous or largely achlorophyllous orchids but all orchids in fact begin their lives with a myco-heterotrophic growth phase.  Like many haustorial parasitic plants, orchids produce prodigious numbers of minute dust seeds, typically in excess of 100,000 seeds per plant that do not have sufficient seed reserves to germinate unaided, instead orchids engage in a symbiosis with fungal partners where by the fungus supplies the developing orchid seedling with all of the carbon and mineral nutrients it requires for establishment (Smith & Read 1997).  Whilst some orchids never produce chlorophyll, the majority of adult orchids are green and putatively photosynthetic.  As green adults, orchids were believed to continue in this parasitic habit throughout their lives but recent evidence has cast doubt on this dogma demonstrating that the green orchid Goodyera repens can, as an adult, supply its fungal symbiont, Ceratobasidium cornigerum, with carbon (Cameron et al. 2006) in return for mineral nutrients (Cameron et al. 2006 & 2007) suggesting the potential for mutualism in the symbiosis.  Thus, as with the haustorial parasites, it appears there is a continuum from autotrophy to heterotrophy (holoparasitism) in the orchids.

Epiparasitic myco-heterotrophs 

The source of carbon for fungi parasitised by myco-heterotrophic plants falls into two distinct categories.  Firstly, myco-heterotrophs may form associations with fungi which gain their carbon saprotrophically from organic matter. It is important to make the distinction that we do not imply that myco-heterotrophs are directly saprophytic, they parasitise fungi, but their fungal partners may gain carbon saprotrophically, and/or be weakly parasitic on other plants.  Typically but not exclusively, these fungi belong to the polyphyletic Rhizoctonia complex.  Secondly, some myco-heterotrophic plants are associated with fungi that obtain their carbon through forming mutualistic mycorrhizal symbioses with other autotrophic plants and are thus in tripartite symbiosis with the myco-heterotroph connected to an autotrophic plant through a shared fungal network (Bidartondo et al. 2004).  These plants are referred to as the epiparasites (Bidartondo et al. 2002), the “epi” prefix referring to the indirect nature of the parasitism of the co-associated plant (and being distinct from epiphytic plants which rely on structures such as other plants for mechanical support).  Moreover, using radioactive 14C tracers, carbon transfer has been directly demonstrated from green plant (Betula pendula) though an ectomycorrhizal fungal network to the largely achlorophyllous orchid Corallorhiza trifida (McKendrick et al. 2000).  This epiparasitic mode of nutrition has underpinned the convergent morphology of myco-heterotrophic and haustorial parasitic plants. 

Parallels and contrasts between epiparasitic plants and haustorial holoparasites

Heterotrophic plants, such as the enigmatic “Ghost orchid” Epipogium aphyllum, have long been considered botanical curiosities and in the past they have even been inaccurately included in parasitic genera.  Indeed, before being described by Linnaeus in 1753, Monotropa hypopitys (Monotropaceae) was considered to be an Orobanche (Leake 1994)!  At one level such confusion is not surprising given the striking convergent morphology of myco-heterotrophs and haustorial holoparasites.  Both exhibit highly reduced leaves, often to scale leaves or bracts, contain little or no chlorophyll and produce prodigious numbers of seeds that depend upon host-derived cues to initiate germination as they cannot establish in the absence of a host plant (for haustorial holoparasites) or fungus (for myco-heterotrophs).

In summary, there is no doubt that the epiparasitic myco-heterotrophs and haustorial holoparasitic plants are physiologically very different in terms of their carbon acquisition strategies from other plants.  In the case of the epiparasites the connection to the host plant is a fungal “bridge” whereas in the haustorial holoparasites the physiological bridge is the haustorium, but beneath this they are functionally the same, they are parasitic on other plants!
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Duncan D. Cameron and Jonathan R. Leake

Department of Animal and Plant Sciences, University of Sheffield,  Sheffield, S10 2TN, UK.  
E-mail: d.cameron@shef.ac.uk 
(Editors’ note: in the light of the discussion above, Haustorium will in future include reference to 
literature on at least some ‘saprophytic’ higher plants.) 
OFFICIAL LAUNCH OF PUSH-PULL TECHNOLOGY
The ‘push-pull’ technology that has been under development by ICIPE (International Centre for Insect Physiology and Ecology) for the past 10 years was given an official launch at ICIPE’s Mbita Point station on the shores of Lake Victoria, Kenya, in early July 2007 (see Butonyi, 2007 a,b). The technique, as described in Haustorium 37, was developed for control of stem-borers (Busseola and Chilo species) in maize, Desmodium spp. being grown as an intercrop to repel the adult moths and Napier grass (Pennisetum purpureaum) grown around the field edges to attract the moths to lay their eggs which hatch, but fail to develop on this species. After some years it was noticed that Striga hermonthica was being suppressed by the Desmodium and extensive trials confirmed that the parasite was massively reduced while soil fertility was enhanced and maize yields greatly increased. The technique has been used successfully by over 10,000 farmers in Kenya and Uganda and has now been shown to work well also with sorghum. The aim now is to extend the technique to reach 20,000 farms by the end of 2009. Apart from benefiting from improved cereal yields, farmers find they have sufficient fodder from the Desmodium and Napier grass to be able to keep a cow and improve their nutrition and farm income. Dr Zeyaur Khan and his colleagues at ICIPE are to be congratulated on this highly successful and promising development. See the following item for news of further efforts to understand how it works.
Chris Parker.
A PROJECT TO ELUCIDATE THE DESMODIUM EFFECT ON STRIGA
In studies by ICIPE and Rothamsted Research, it has been demonstrated that the suppressive effect of Desmodium spp. on Striga can be provided by passing water over the roots of Desmodium and then into soil containing the Striga and maize seeds. Furthermore, when Desmodium was grown in water with nutrients but without soil, the water captured the activity, which could then be transferred to the Striga and maize seeds in soil, and again conferred control of the parasite. Fractionation of the chemicals from the water affecting this control identified a fraction that reduced radicle growth of the parasite.  Chemicals from this fraction have been identified.  However, the exact way in which these chemicals work to prevent Striga infestation has not been determined.   Thus, the aim of a new BBSRC (Biotechnology and Biological Science Research Council)-funded project between the University of Sheffield (Professor Julie Scholes and Professor Malcolm Press) and Rothamsted Research (Professor John Pickett and Dr Tony Hooper) is to identify the stage(s) of the Striga lifecycle affected by the inhibitory compounds present in Desmodium root exudates, to purify some of these compounds and to use them to test the hypothesis that they are responsible for the suppression of Striga seen in the field.  Finally, the root exudates of another legume that is commonly used in molecular studies, Lotus japonicus, that we know also produces root exudates that inhibit Striga radicle growth, will be examined to determine whether they contain compounds that suppress Striga infection. Although L. japonicus would not be agronomically suitable for practical control of Striga, the wealth of genomic information and tools available for this model legume would enable the biosynthetic pathways involved in the synthesis of the novel flavones to be elucidated in the future. 
Julie Scholes. University of Sheffield.
CUSCUTA JAPONICA IN CALIFORNIA
Tim Tidwell of California Department of Food and Agriculture has drawn our attention to the unwelcome appearance of the Asian species Cuscuta japonica in California. A total 159 infestations have now been documented, apparently resulting from the deliberate introduction of seed from Asia in the form of e.g. compressed dodder cakes, for use as traditional Chinese medicine. They occur mainly in urban areas settled by residents with Asian background. Such importations should not include any viable seed, but many samples are being tested and found to germinate. C. japonica is a robust species occurring on fruit trees, including apple and citrus, and on woody ornamentals and is capable of completely smothering its host. In northern California, where most infestations have occurred, flowering may occur but no seed set has yet been observed. This is partly attributable to the lateness of flowering, followed by cool conditions, but also to the self-incompatibility of the species - even large infestations may be clonal, having developed by vegetative spread from a single seed. Aerial survey is being considered as a means of monitoring high risk areas. Fears are that it will occur further south where winter conditions are less severe, allowing seed-set and spread. C. japonica has also been found in Texas and South Carolina. This note is based on the report by Hrusa and Kelch, 2006, listed below, and on personal communication with Tim Tidwell, Carla Markmen and R. Marushia.
Chris Parker.

REQUESTS
Host records for Orobanche species

Dr Yaakov Goldwasser is looking for published and non-published data on the WEED host range of Orobanche spp. (data regarding Striga spp. will be interesting as well). In case of any publication, the source of the material will be acknowledged.
Please email to: gold@agri.huji.ac.il

Seed samples of Orobanche and other parasitic species
Bristol University is currently developing a parasitic plant bed at the University of Bristol Botanic Garden. Seed has been collected from a variety of species this year, but we would very much appreciate seed from other sources to cultivate a wide variety of plants. We currently have seed from Orobanche minor, O. elatior, O. ramosa, O. crenata, O. amethystea. O. gracilis and O. foetida as well as seed from Cistanche phelypaea. We are particularly interested in obtaining seed from rare or endangered species in Europe or elsewhere, and those that would not be difficult to cultivate in a temperate climate. If you have any seed that you would be willing to donate, we would very much like to hear from you (we are willing to exchange).

Please contact: 
Chris Thorogood - email chris.thorogood@bristol.ac.uk
OBITUARY
Professor Ostin Chivinge

Haustorium readers will wish to join me in remembering the life of Professor Ostin Chivinge of Harare, Zimbabwe who died in a road traffic accident in February. Ostin was one of the first African scientists to make a career in weed science.  He worked tirelessly to alert the international research community to the issues and to encourage funding and research student projects to focus on the weed problems, including Striga, of smallholder farmers in both Zimbabwe and southern Africa.  Ostin learnt his trade as a member of the Weed Research Team at Henderson Research Station before joining the University of Zimbabwe.  In a distinguished academic career he went on to become head of the Crop Science Department, Dean of Agriculture and subsequently Pro-vice Chancellor of the University. Ostin was equally at home with academics, researchers, local decision makers as well as extension officers and farmers in the communal areas.  He will be remembered in many ways, not least for his enthusiasm for good science which truly benefited farmers and in striving to make Zimbabwe a better place for everyone.  I had the honour of working with Ostin on a number of weed management projects and was privileged to share his friendship.  The leadership he gave to weed science in southern Africa and his commitment to assisting farmers to combat Striga will be greatly missed.

Charlie Riches, Natural Resources Institute, UK.

FOR SALE
Hansen, B. The genus Balanophora. A taxonomic monograph. Copenhagen, 1972. 188 pp Euro 26. 
Beauverd, G. Monographie du genre Melampyrum, L. Geneve, 1916. 367 pp Euro 80.
Johansson D. Ecology of vascular epiphytes in West African rain forest. Uppsala, 1974. 129 pp Euro 34.
Payment accepted in US$ and GB£. Visa and Eurocard/Mastercard accepted. Postage by standard mail, and handling are extra. For E.C. customers, price does not include 6% VAT.
Backhuys Publishers B.V. PO Box 321, 2300 AH Leiden, The Netherlands

Tel: +31-71-5170208; Fax: +31-71-5171856; E-mail: backhuys@backhuys.com; Web: www.Backhuys.com
MEETINGS

IPPS 9th World Congress on Parasitic Plants, Charlottesville, VA, USA, 3-7 June 2007. Papers and posters presented at this meeting were as follows. There is no publication from this meeting. Abstracts are available at the conference website (http://www.cpe.vt.edu/wcopp/index.html).
Presented papers:
Alers-Garcia, J.  and Bever, J.D. - Size dependent parasitism of Cuscuta gronovii: its implications on host population size structure and dynamics.

Aly, R. et al. - A new approach to parasitic weed control based on silencing of a key metabolic gene in the parasite.

Bolin, J.F. et al. - Stable isotope and nutrient relationships of the root holoparasite Hydnora (Hydnoraceae) in southern Africa.

Bouwmeester, H.J. et al. - Strigolactones, signals for friends and enemies.

Cameron, D.D. et al. - Rhinanthus minor as an ecosystem engineer: understanding the mechanistic basis of parasitic plant-induced changes in community structure.

de Mol, M. and Heller, A. - Sap slow from host to mistletoe: an anatomical approach 

de Zélicourt, A. et al. - Molecular analysis of resistance mechanisms to Orobanche cumana in sunflower.

Draie, R. et al. - The sucrose-degrading enzymes in Orobanche ramosa. Characterization and involvement in growth, cell wall synthesis and starch accumulation.

Eizenberg, H. et al. - Temporal thermal and special model for Orobanche management.

Funk, H. et al. - Complete DNA sequences of the plastid genomes of two parasitic flowering plant species, Cuscuta reflexa and Cuscuta gronovii.
Gunathilake, P. et al. - Macromolecular trafficking from host plants into the hemiparasitic plant Triphysaria versicolor.

Harrison, M.J.  - The arbuscular mycorrhizal symbiosis; genomics approaches to dissect development and function.

Kaldenhoff, R.W.E. - Molecular events during Cuscuta infection.

Kanampiu, F. - Striga weed management options under smallholder agriculture in Africa.

Kusumoto, D. et al. - Induction of systemic acquired resistance in root parasitic weeds.

Miegel, D. et al. - Seedbank and seedbank management of Orobanche ramosa in South Australia.

Murdoch, A.J. and Kebreab - Predictive empirical modelling of parasitic weed life cycle.

Nickrent, D.L. and Vidal-Russell, R. - The evolutionary origins of aerial parasitism in Santalales. 

Palmer, A.G. et al. - Calcium mediated transduction of haustorial inducing signals in Striga asiatica.

Palmer, J. - Horizontal gene transfer gone wild in parasitic and other flowering plants.

Pérez-de-Luque, A. - Mechanisms of resistance to parasitic plants: from field screenings to laboratory microscopic studies.

Plakhine, D. et al. - Non-stimulated spontaneous germination of Orobanche is genetically controlled.

Riches, C.R. and Mbwaga, A.M. - Green manure: a Striga management technology whose time has come?

Roney, J.K. et al. - Trafficking of host mRNAs into dodder: A new frontier in host-parasite cCommunication.

Sandler, H.A. - Integrating germination patterns, chemical, and nonchemical options to manage swamp dodder in Massachusetts cranberry production.

Schneeweiss, G.M. et al. - Phylogeny and evolution of Orobanche and related genera (Orobanchaceae).
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FORTHCOMING MEETINGS
The International Conference ‘Novel and Sustainable Weed Management in Arid and Semi-Arid Agro-Ecosystems’ ,Rehovot, Israel. Please note that the deadline for abstract submission was September 1st, 2007. Later submission will be possible for poster presentations only. A Session on Parasitic Weeds is being organized jointly with the EWRS Working Group on Parasitic Weeds. See the conference website: http://agri3.huji.ac.il/aridconference or contact: Dr Baruch Rubin,. Faculty of Agricultural, Food and Environmental Science, Hebrew University of Jerusalem, Rehovot 76100, Israel. E-mail: rubin@agri.huji.ac.il  
The 5th International Weed Science Congress, June 23 to 27, 2008, in Vancouver, Canada.  Session 13 - Management of parasitic weeds, will include one invited talk and 8 other presentations to be selected from the abstracts submitted. The topics will be:

Biology and evolution (to include genomics etc.)

Germination sequence (to include chemistry etc.)

Host-parasite interrelations in agro-ecosystems (to include modelling etc.)

Host resistance

Management and control efforts

Conference information is available at: http://iws.ucdavis.edu/5intlweedcong.htm or contact: Koichi Yoneyama, yoneyama@cc.utsunomiya-u.ac.jp or Joachim Sauerborn, sauerbn@uni-hohenheim.de

GENERAL WEB SITES
For individual web-site papers and reports see LITERATURE

For abstracts from the 9th World Congress on Parasitic Plants see: http://www.cpe.vt.edu/wcopp/index.html
For information on the International Parasitic Plant Society, past and current issues of Haustorium, etc. see: http://www.ppws.vt.edu/IPPS/ 

For past and current issues of Haustorium see also: http://www.odu.edu/~lmusselm/haustorium/index.shtml

For the ODU parasite site see: http://www.odu.edu/~lmusselm/plant/parasitic/index.php

For Lytton Musselman’s Hydnora site see:

http://www.odu.edu/webroot/instr/sci/plant.nsf/pages/lecturesandarticles
For Dan Nickrent’s ‘The Parasitic Plant Connection’ see: 

http://www.science.siu.edu/parasitic-plants/index.html 

For The Mistletoe Center (including a comprehensive Annotated Bibliography on mistletoes) see: http://www.rmrs.nau.edu/mistletoe/
For information on, and to subscribe to PpDigest see:

http://omnisterra.com/mailman/listinfo/pp_omnisterra.com
For information on the EU COST 849 Project and reports of its meetings see:

http://cost849.ba.cnr.it/
For information on the EWRS Working Group ‘Parasitic weeds’ see: http://www.ewrs.org/ 

For the Parasitic Plants Database including ‘4000 entries giving an exhaustive nomenclatural synopsis of all parasitic plants’ (last updated 2003), the address is: http://www.omnisterra.com/bot/pp_home.cgi
For a description and other information about the Desmodium technique for Striga suppression, see: http://www.push-pull.net 

For information on EC-funded project ‘Improved Striga control in maize and sorghum (ISCIMAS) see: http://www.plant.dlo.nl/projects/Striga/
For the work of Forest Products Commission (FPC) on sandalwood, see: www.fpc.wa.gov.au 

For past and future issues of the Sandalwood Research Newsletter, see: www.jcu.edu.au/school/tropbiol/srn/
For information on the work of the African Agricultural Technology Foundation (AATF) on Striga control in Kenya, see: http://africancrops.net/striga/
To view the list of presentations and participants at the Striga meeting in Addis Abeba, November 2006, see:  http://www.agry.purdue.edu/strigaconference/index.html 

For information on the 5th International Weed Science Congress, June, 2008, in Vancouver, Canada see:  http://iws.ucdavis.edu/5intlweedcong.htm
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Abadie, J-C., Püttsepp, ü., Gebauer, G., Faccio, A., Bonfante, P. and Selosse, M-A. 2006. Cephalanthera longifolia (Neottieae, Orchidaceae) is mixatrophic: a comparative study between green and nonphotosynthetic individuals. Canadian Journal of Botany 84: 1462-1477. (No mention of parasitism, but a study in Estonia shows that albino C. longifolia gained 100% of their carbon from ectomycorrhizal fungi in Thelophoraceae, versus 33% for green individuals, and that surrounding trees (Juniperus and Pinus spp.) ‘…were likely the ultimate carbon source.’)

Abdel-Kader, M.M. and El-Mougy, N.S. 2007. Applicable control measure against Orobanche ramosa in tomato plants. Australasian Plant Pathology 36: 160-164. (Reporting successful suppression of O. ramosa in tomato by application of Trichoderma harzianum and T. viride to the planting medium, with or without a following application of glyphosate.)

Abdulai, M.S., Denwar, N.N. and Haruna, M. 2006. Combating the menace of Striga hermonthica infestation: an integrated approach adopted in North-Eastern Ghana. Journal of Agronomy 5: 617-620. (Three Striga-resistant maize varieties ACR 94 TZE Comp 5-W, ACR 97 TZL Comp 1-W and IWD STR C1 recorded lower Striga infestation and produced up to 70% more grain than the farmers' maize. Rotation of these varieties with soyabean ‘may be one of the best and practical methods of S. hermonthica control.’)

Adagba, M.A., Lagoke, T.O. and Usman, A. 2002. Management of Striga hermonthica (Del.) Benth in upland rice: influence of upland rice varieties and rates of nitrogen fertilizer. Nigerian Agricultural Journal 33: 119-127. (Confirming suppression of S. hermonthica and enhanced yield of rice at 90 and 120 kg N/ha.

Albert, M., Belastegui-Macadam, X. and Kaldenhoff, R. 2006. An attack of the plant parasite Cuscuta reflexa induces the expression of attAGP, an attachment protein of the host tomato. Plant Journal 48: 548-556. (Concluding that C. reflexa infection induces a signal in the host leading to expression of tomato attAGP, which promotes the parasite's adherence.)

Alvarado-Rosales, D. and Saavedra-Romero, L. de L. 2005. (The genus Cladocolea (Loranthaceae) in Mexico: true mistletoe or graftlike.) (in Spanish) Revista Chapingo. Serie Ciencias Forestales y del Ambiente 11(1): 5-9. (Noting at least 19 species of Cladocolea, parasitizing and damaging hardwoods mostly, especially Salix spp. but also some conifers. Reporting effects of pruning on C. loniceroides  on S. bonplandiana trees in an urban area. Significance of ‘graftlike’ in title not clear.)
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Dalrymple, S.E. 2007. Biological Flora of the British Isles: Melampyrum sylvaticum L. Journal of Ecology (Oxford) 95: 583-597. (A detailed review of the biology and ecology of M. sylvaticum noting that in UK it is restricted mainly to the Scottish Highlands, and is currently vulnerable and endangered.)
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El-Hamid, M.M.A. and El-Khanagry, S.S. 2006. Studies on dodder (Cuscuta spp.) infestation in clover (Trifolium alexandrinum L.) fields in some governorates in Nile Delta. Egyptian Journal of Agricultural Research 84(1): 287-300. (A survey showed 11% of fields infested with a mixture of Cuscuta planiflora  and C. pedicellata and 87% of farmer seed samples contaminated with Cuscuta spp.)

Escher, P. and Rennenberg, H. 2006. Influx of double labelled glutamine into mistletoes (Viscum album) from the xylem sap of its host (Abies alba). Plant Physiology and Biochemistry 44: 880-884. (Results suggest the glutamine is metabolised in the V. album, the C component being distributed to metabolic sinks, while N is over-supplied, and remains mainly in the stem.)
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