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PRESIDENT’S MESSAGE 
Dear IPPS members, 
 
I hope you are all doing well at the time you receive issue 88 of Haustorium. As the president of the 
International Parasitic Plants Society (IPPS), traditionally I have the honor and pleasure of addressing a 
message in each new issue.   
 
Allow me to start this message with some housekeeping announcements.  
 
I guess the most important announcement concerns the 18th World Congress on Parasitic Plants (WCPP), to 
be held in Brazil next year. There has been a change in venue and date for our conference. In the previous 
issue of Haustorium I announced the WCPP to be held at Ilhabeha from 14-21 June, but this has now been 
changed to São Sebastião from 31 May to 5 June 2026. The change of date was decided because of a 
conflict with the 6th International Symposium on Broomrape in Sunflower, organised by the International 
Sunflower Association and held in Novi Sad, Serbia. We apologise for this late change in date and hope 
everyone interested in attending the 18th WCPP can still make it. More on this conference will be announced 
soon on our website. 
 
In the previous issue I also announced the retirement of Julie Scholes and Koichi Yoneyama from the IPPS 
advisory board. We are still looking for their replacements and I hope to be able to announce their names in 
next issue of Haustorium. 
 
The current issue of Haustorium is again packed with newsworthy items on our beloved parasitic plants, 
including an invited essay by Jonathan Gressel, highlights from the literature, an overview of press reports, 
future meetings and parasitic plant theses. In addition, there still is the unanswered question from Chris on 
the differential infection symptoms of Striga asiatica and S. hermonthica. Is this indeed a commonality and 
what may be the reason for this?  
 
Chris also raised his concern about the future of Haustorium. The editors, Lytton and Chris himself 
(supported by EC-member Thomas), are obliged to pass on the editor-baton to a new editor in the near 
future. I herewith call for any volunteers to take over from them. You can send me or Chris an e-mail if you 
have thoughts on this.  
 
I wish you all a good read and my (very) early mistletoe-season greetings! 
 
Jonne Rodenburg, IPPS President. 

 
INVITED ESSAY 

 
Exorcizing witchweed – are the latest advances applicable in the field?  
 
Instead of dealing with the excellent basic research on Striga, this article critiques the progress as if through 
the jaundiced eyes of a farmer who has a serious infestation and needs a novel control technology.  On the 
one hand we have been led to believe that the situation has been solved by news releases of various 
international institutions, academic labs as well as titles of seminar presentations by various researchers in 
the last year or so.  Conversely there are the recent papers published with the actual data achieved.  Here we 
ask: are the solutions cost-effective; have they compared their solutions to others’; will they work in the 
field under high infestations; will they actually prevent Striga from replenishing the seed bank?  As seen 
below, this crotchety old self-appointed representative of farmers is not enthusiastic about most of the 
progress and much of the recent research continues repeating past efforts that had limited success.  Too 
much of the new generation of researchers seems in many cases not to have learned from past experience 
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repeating the same type of solutions that were proposed as ‘promising’ even before this reviewer became 
peripherally involved with parasitic weeds. 
The following is highly condensed and somewhat modified version dealing with three technologies from a 
more comprehensive crtitique published in Pest Management Science.1 This reviewer had hoped to see 
progress in the area of host-induced gene silencing,2 an area that he considers has great potential, but could 
find no progress.  
 
Suicidal germination stimulants 
Decades have gone into synthesizing stimulants that induce suicidal germination, and many have been 
highly effective in laboratory situations.  Until recently, none have been successful in the field due to their 
very short half-lives.  This has changed by using an undisclosed proprietary formulation that keeps the 
germination stimulants active in soil for a sufficient duration to be effective.  Experiments in western Kenya 
using the formulated stimulants led to Striga-free maize plots within three heavily infested field sites.3  Is 
this practical?  One must look carefully at the experimental protocol. The experiments began with the first 
rains needed to hydrate the Striga seed and continued over a two-week period (‘preconditioning’) before 
applying the newly formulated stimulants.  After preconditioning the Striga seed would typically either 
germinate when chemically induced by a compatible host root, and if not redry until next preconditioned. 
After preconditioning there were two spaced applications of the formulated stimulants and the Striga was 
given time to germinate and die due to lack of host.  The maize crop was finally planted, almost three 
months after the onset of rainfall, when maize is usually planted at the beginning of a rainy season.3 As yield 
comparisons were not presented, the yield penalty for such late planting is unclear, but was almost certainly 
significant.  This technology might be made cost effective if the stimulants are not phytotoxic to the crop, 
and a pre-emergence herbicide that selectively kills germinated Striga, but not the crop is sprayed on the 
field or preferably as a crop seed treatment.  This would allow earlier planting of the crop. 
 
Gene editing 
This elegant approach utilizing the latest tools of biochemistry and molecular biology was used to mutate 
two root transporter genes and thus prevent strigolactone germination stimulator from being secreted by host 
crop roots.4 This should overcome the increased tillering and other side effects of reducing total 
strigolactone biosynthesis in other recently published experiments using gene editing.5  The two sorghum 
strigolactone transporters were identified by transcriptomic and functional analyses, and protein modeling 
was used to elucidate the conserved amino acids required for function of the transporters.  Based on this 
information, single and double knockouts were generated by gene editing.4 In the 2-year field experiment 
emerged Striga was ca. 70-80% suppressed in both the single knockouts and >95% in the double transporter 
knockout.  The most important information for the growers comes from the field yield data: When infested 
with Striga, the un-edited control plots incurred ca. 70% yield loss, while plots with the single and double 
mutants had a yield loss of just 15% and 10%, respectively compared to Striga-free conditions.    
 
How will this technology4 transfer from China where the research was performed to Africa where Striga 
resistance is needed?  A comparison of conditions does not allow for rosy predictions, except possibly for 
the double knockout:  The Chinese field experiments4 were performed with the less virulent Striga asiatica 
and not the Striga hermonthica predominant in Africa. The seeding density used in the Chinese field 
experiments cited was 4200 seeds per square meter, orders of magnitude less than is present in heavily-
infested African fields.  Thus, there may be enough Striga seeds in African fields close enough to the gene-
edited host root to be stimulated to germinate by the minuscule amount of stimulant secreted.   
 
As there normally is enhanced strigolactone secretion under phosphate deficiency, one wonders whether 
these gene edited plants will require more phosphate fertilizer than un-edited plants when the plants are 
cultivated in the non-ideal situation of the nutrient deficient farmers’ fields, another unanswered question.  
Will the enhanced yield compensate for the cost of fertilizer and seed?  Will other technologies available be 
more cost-effective?  The authors should also remember the earlier studies where it was found that breeding 
low stimulant producing lines were only useful in heavily infested fields when genetically stacked with 



4 
 

 

resistances at later stages.6 Equally elegant gene editing similar to what has been performed4 is needed to 
edit the prevention of haustorial formation and penetration, as well as establishment of the parasite.  All the 
edited traits stacked together would provide robust Striga control that is recalcitrant to the parasite evolving 
resistance. 
 
Biocontrol agents 
In the bleak background of decades of ‘promising’ reports on Striga-killing biocontrol agents that never 
made it to the field, the work of one group stands out. Their work resulted in a registered commercial 
product containing a Striga-specific forma specialis of a Fusarium oxysporum.7  Success was achieved 
because this group fulfilled the four requirements for a successful biocontrol agent:8 the fungus was mutated 
to become hypervirulent to increase its efficiency; they cultivated the inoculum inexpensively in liquid 
culture; they formulated the inoculum on the crop seed with sufficient nutrients for it until it encounters 
Striga; and they demonstrated to regulators that it is host specific and thus biosafe.7 There is a good 
possibility that a crop with this organism growing on its rhizoplane will also be protected from invasion by 
other root pathogenic fungi,9 precluding the need for fungicide treatment of the crop seed. 
 
Concluding remarks  
One might erroneously get the impression that Striga is the only weed problem from photos of excellent 
Striga control in crops. The fields were hand-weeded to remove all other weeds prior to photographing.  
Solutions are simultaneously needed for these other weeds as well as insect and disease problems, as dealing 
with Striga is insufficient for the farmer – a Striga free field can be devastated by fall army worms or other 
pests and diseases.We also have the questions of how applicable are solutions from one crop to another, 
from one locale to another, as well as how long will given solutions will remain usable due to the highly 
intraspecific diverse Striga species10 evolving resistance. Clearly crops with multiple stacked solutions will 
be more likely to overcome these diversity issues. 
 
Acknowledgement 
The author thanks Chris Parker for stimulating him to take a critical look at the most recent research. 
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This is an excerpt from the article by Gressel in Pest Management Science, listed at 1. above. 
 
       

LITERATURE HIGHLIGHT 
 
Rethinking the rules of plant life cycles: insights from the Rafflesiaceae 

 
We were intrigued by Ng’s (2025) compelling observations of Rafflesiaceae dissections, which challenge 
views of seedling development and indeed, plant life cycles more broadly. Building on the author’s 
anatomical insights, we offer an integrated molecular and genomic perspective on the results presented, and 
challenge perceptions of what defines a flowering plant.  
 
Ng, F. S. P. (2025). The reproductive biology of Rafflesiaceae. Journal of Tropical Forest Science, 37(2), 
131–139. Forest Research Institute Malaysia. Stable URL: https://www.jstor.org/stable/10.2307/48817006 
 
1. A radicle thought: does germination mean more than just seedling development? 
Ng argues that Rafflesiaceae seeds do not germinate because there they do not feature radicle emergence. 
We propose a broader interpretation: germination also includes imbibition and metabolic activation, even in 
the absence of seedling formation (Nonogaki et al.., 2010). Our seed transcriptome study (Molina et al.., 
2023) revealed minimal expression of canonical ABA–GA regulators, but strong auxin signalling -atypical 
for classical germination. Auxin, known to regulate cell division, has a role in haustorium development in 
Phtheirospermum japonicum (Wakatake et al.., 2020), suggesting that the ‘pro-embryonic cell strands’ 
observed in Rafflesia may be auxin-driven. Expression of ethylene response genes (ETR, ACC-related 
enzymes) in Rafflesia seeds (Molina et al.., 2023) may also echo findings in P. japonicum in which ethylene 
affects haustorium initiation (Cui et al.., 2020). In Triphysaria, the ethylene precursor ACC also induces haustorium 
formation (though only within a specific concentration range and in the presence of DMBQ, Tomilov et al. 2005). 
While Rafflesiaceae seeds bypass the ‘conventional’ seedling stage, they may undergo a distinct form of 
germination—functionally akin to fungal spores that form (Thorogood et al., 2021), in response to specific host 
cues. Examining these processes in Rafflesiaceae gives us a broader perspective on early development in 
plants.  
 
2. Morphological divergence and the limits of dissection  
Ng argues that his careful dissections of Rafflesiaceae show no evidence of a shoot apex or epicotyl – 
structures that would normally initiate seedling development in plants. He concludes that all organs of 
Rafflesiaceae arise directly from a protocorm-like mass of cells within the host, bypassing the conventional 
seedling stage altogether. These observations are valuable and interesting; but they must be interpreted in the 
context of extreme morphological divergence. The Rafflesiaceae have departed radically from the typical 
angiosperm bauplan and so we should not expect to see all of the structures common to photosynthetic 
plants. As Nikolov et al.. (2013) demonstrated, gene expression patterns - not morphology alone - reveal the 
underlying developmental identity of Rafflesiaceae floral organs. Molecular evidence provides the most 
reliable insight into the family’s evolution. 
 
 
 



6 
 

 

3. Shooting in the dark: propagation hampered by sporadic endophyte development 
Ng suggests that if the vegetative body in Rafflesiaceae truly ramified throughout host stems (Kuijt, 1969), 
vegetative propagation of infected host material should be straightforward. Yet, in practice, such propagation 
has rarely been successful (Mursidawati et al.., 2015; Molina et al.., 2017). We note, however, that the 
endophytic phase of Rafflesiaceae is not a continuous, mycelium-like network; rather, it occurs sporadically 
as single cells or tiny clusters confined to select host roots or stems (Nikolov et al., 2014; Mursidawati et al., 
2019; J. Molina, pers. obs.). This cryptic, patchy distribution makes propagation attempts akin to ‘shooting 
in the dark’: the chance that any given host cutting contains hidden parasitic cells is exceedingly low. Such 
sporadicity of the endophytes offers an explanation for repeated failures in cultivation. Examining 
endophyte development sheds light on propagation in what is a notoriously intractable family – and this may 
advance conservation success.  
 
4. Genomic evidence of angiosperm identity 
The Rafflesiaceae is a remarkable example of plants that have lost their plastid genomes (Molina et al., 
2014; Cai et al.. 2021). This may prompt the question: when is a plant no longer a plant? (Pennisi 2014). 
Yet phylogenomic studies place the family confidently within the Malpighiales (Davis et al., 2007). To 
create a new group (‘Rafflesiosperms’) according to Ng (2025) based on the absence of classical angiosperm 
anatomical features doesn’t take into account these plants’ extraordinary evolutionary journey: their extreme 
reduction is the consequence of their obligate parasitism on Tetrastigma, likely dating back to the Eocene 
(Xi et al., 2013).  
  
Conclusion  
Rafflesiaceae defies traditional definitions. These are plants that lack seedlings, chloroplast genomes, and 

‘conventional’ plant bauplan morphology - yet molecular and genomic analyses affirm the family’s place 
in the tree of life. These plants’ evolutionary identity is encrypted and obscured by their bizarre 
morphology – but it can’t be erased. Integrating traditional techniques such as anatomy and dissection, 
with advanced technologies such as transcriptomics and phylogenomics, is steadily moving the dial on 
our understanding of the world’s least plant-like plant. 
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OBITUARIES                                                                                      
 

A Tribute to Dr. Mistletoe 
 

The world of parasitic flowering plants has lost one of its most influential members. On December 15, 2024 
Job Kuijt passed away in the presence of his family members. Job was born May 25, 1930 in Velsen 
Municipality, the Netherlands. He immigrated to British Columbia Canada in 1948 and received his 
Ph.D. from the University of California, Berkeley in 1958. His productivity thereafter can only be 
described as extraordinary. Beginning in 1968 he became an Associate Professor in the Department of 
Biological Sciences at the University of Lethbridge, Alberta where he remained until 1989. In 1969, his 
book ‘The Biology of Parasitic Flowering Plants’ was published by the University of California Press. 
Like many others, this has been a resource I have consulted since I was a graduate student. Up until that 
point, no synthesis of the scattered information on these plants was available, and indeed much of the 
literature was not in English. Job's proficiency in English, Dutch and German, plus his love of parasitic 
plants, placed him in a unique position to write the book. 
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Job Kuijt at the Botany 2009 meeting in Snowbird, Utah, July 29, 2009. Photo by D. L. Nickrent. 
 
His particular specialties were plant taxonomy, anatomy, and development and these topics constituted the 
lion's share of his publications, which number over 200. What is most remarkable is that two-thirds of his 
publications were single-author papers distributed across 47 different journals. Job published on many 
groups; however, his major focus was Santalales, specifically the New World mistletoes in Loranthaceae, 
Viscaceae and Santalaceae. Although he liked to represent himself as a ‘classical’ botanist’, a look at his 
coauthored publications shows his interests stretched beyond this definition (e.g., chemical composition of 
viscin, cytochemistry of haustorial endophytes, various ultrastructural studies, and even molecular 
phylogenetics). This tribute would be incomplete if no mention was made of Job's incredible artistic ability. 
He used stippled line art in a consistent and recognizable style that captured the aspect and essence of the 
plant being observed. These illustrations will provide valuable and essential taxonomic information to 
specialists well into the future. In his lifetime, Job was able to witness many changes and advancements in 
parasitic plant research, and I acknowledge that much of my work began by standing on his shoulders. 
 
Daniel Nickrent 
Cornell University 
 
Remembering Delbert Wiens 
 
This year marks the passing of another major figure in the history of parasitic flowering plant research. On 
March 21, 2025, Delbert (Del) Wiens passed away in Boise, Idaho at age 93. Del can be best remembered as 
an explorer, both within the realm of science but also in his personal life. His curiosity about the natural 
world took him to six continents allowing many botanical as well as (later) seafaring adventures. Del was 
born on July 9, 1932 in Munich, North Dakota. He received a BA in 1955 from Pomona College, Claremont, 
CA and two years later an MS degree from the University of Utah, Salt Lake City. In 1961 he earned his 
doctoral degree from Claremont Graduate School. In 1960 he began teaching at the University of Colorado, 
Boulder and from 1962 to 1964 he was an Assistant Professor there. In 1964 he assumed the position as 
Associate Professor in the Biology Department, University of Utah, Salt Lake City and was promoted to 
Professor in 1974. He remained at this institution for the rest of his career.  
 
Del's publications number over 100 with his earliest papers documenting chromosome numbers in Mimulus, 
and soon after, mistletoes in Loranthaceae and Viscaceae. In 1964 Del teamed up with Frank Hawksworth 
and published a new species of mistletoe (Arceuthobium gillii) from Arizona. This productive collaboration 
continued until Frank's death in 1993. In 1972, along with Frank, Del coauthored ‘Biology and 
Classification of Dwarf Mistletoes (Arceuthobium)’ that was updated in 1996. This book was the primary 
resource for many workers thereafter because of the massive amount of information it contained on these 
plants.  
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Del Wiens collecting mistletoes in Namibia, 1976. Photo by Carol Wiens 

 
During Del's career he pursued two parallel tracks, plant cytology and reproductive biology as well as the 
taxonomy of mistletoes. In 1981 he coauthored a paper on ovule abortion in Cryptantha (Boraginaceae) and 
three years later a more general paper linking this observation to life history, breeding systems, and 
reproductive success in plants. This line of investigation led him to studying Dedeckera, a monotypic genus 
in Polygonaceae endemic to the Inyo and White Mountains of California. Ironically, the genus is named 
after Mary DeDecker, Del's mother-in-law, who discovered the plant in 1974. Studying the genetic 
component of extinction captured Del's interest for the remainder of his career, culminating in his 2020 
paper in Quarterly Review of Biology. Del teamed up with Roger Polhill and, through extensive field work 
across Africa, coauthored ‘The Mistletoes of Africa’ published in 1998. This invaluable contribution is 
important not only to specialists but also a more general audience given it is richly illustrated with both line 
art and color photographs of these spectacular plants. Appropriately, three species of mistletoe were named 
in Del's honor: Phoradendron wiensii Kuijt, Psittacanthus wiensii Kuijt, and Taxillus wiensii Polhill. 
 

Daniel Nickrent 
Cornell University 

THE FUTURE Of HAUSTORIUM 
 

I have been involved in Haustorium since its inception in 1979 and continue to enjoy assembling an issue 
every 6 months or so. I expect to be able to continue for a while yet but I have to be realistic! My age and 
domestic responsibilities are likely to become more demanding as time goes on. Lytton Musselman is 
likewise having to face up to reality and a new co-editor is needed.   
 
Is Haustorium worth continuing (with or without the LITERATURE section?) 
 
I will welcome comment and, ideally, an offer to become a co-editor with a view to taking over in due 
course. 
 
Chris Parker. 
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IPPS WEBINARS 

 
June 4, 2025 
 
Jessy Lasky – Pennsylvania State University, USA 
‘Genetics, physiology, and evolution of sorghum resistance and Striga host adaptation’ 
 
Yu Feifei – China Agricultural University, China 
‘Resistance to Striga parasitism through reduction of strigolactone exudation’ 
 
July 2, 2025 
 
Bing Wang – Innovation Academy for Seed Design, China 
‘Manipulation of a strigolactone transporter in tomato confers resistance to the parasitic weed broomrape’ 
 
Tao Chen – Hangzhou Normal University, China 
‘Mechanism and breeding of sunflower resistance to broomrape’ 
 
September 3, 2025 
 
Ai-Rong Li – Kunming Institute of Botany, Chinese Academy of Sciences, China 
‘Unlocking the cultivation secrets of a valuable root hemiparasitic plant Malania oleifera (Olacaceae): From 
ecological adaptation to molecular regulation’ 
 
Run-Xian Yu – PhD student of Institute of Botany, Chinese Academy of Sciences, China 
‘Cultivating the unseen: secrets of parasitic plant gardening’ 
 
October 1, 2025 
 
Guojing Shen – Kunming Institute of Botany, Chinese Academy of Sciences, China 
‘Unraveling Cuscuta-host interactions: hormone/receptor-mediated host resistance and dual-functional resin 
glucosides from Cuscuta’ 
 
Laia Jenné – University of Barcelona, Spain 
‘Parasitic plants as a window into the evolution of photosynthesis and photoprotection: vitamin E as a case 
study’ 
 
November 5, 2025 
 
Guillaume Brun – Institute for Evolution and Biodiversity, University of Münster, Germany 
‘Seed metabolites headstart haustoriogenesis and potentiate aggressiveness of parasitic weeds’ 
 
Martina Leso – Swedish University of Agricultural Sciences, Sweden 
‘Regulating haustoria numbers in facultative parasites: long-distance cytokinin signalling in 
Phtheirospermum japonicum’ 
 
Abstracts are available to IPPS members on the IPPS website: 
https://www.parasiticplants.org/members-only-area/seminar-series-2/ 
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CONGRATULATIONS 
 

Steven Runo elected to the IS-MPMI board. 
 
Prof. Steven Runo from Kenyatta University has been elected to the board of the International Society for 
Molecular Plant-Microbe Interactions (IS-MPMI). His appointment will help to bring more attention to 
parasitic plant research within the scientific community.   
 
 

PRESS REPORTS  
 

Leafless and mysterious parasitic plant survives by stealing water from other plant. 
 
Botanists have formally described a new parasitic plant from the Canary Islands, Orobanche andryalae, 
after two decades of field work and very patient verification. It is a tiny member of the broomrape group that 
taps the roots of other plants for water and nutrients, then blooms with understated charm on harsh volcanic 
ground. It took time, care, and a steady hand to show it really was something new. 

 

A  
Orobanche andryalae in cultivation at the University of Oxford Botanic Garden 

 
The species stands out by a distinctive set of floral traits, including a markedly cernuous, or nodding, corolla 
and a high point where the filaments attach inside the flower, features that hold steady even when cultivated. 
It grows on thermophilous, or heat loving, volcanic substrates and shows a tight association with Andryala 
species as hosts, a combination recorded in northern Lanzarote, northwest Tenerife, and the Jandía area of 
Fuerteventura.  
The authors also provide an identification key for the Canary Islands’ broomrapes, a practical step that will 
reduce future mix ups in this tricky genus. 
 
Researchers watched O. andryalae in the wild over 23 years, logging five plants at a population near Yé and 
about 40 near Haría on Lanzarote between 2020 and 2022, which helped map its patchy presence and year to 
year swings. They then raised the parasite from seed on its host at the University of Oxford Botanic Garden 
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to confirm that the key traits remain constant in cultivation, an important check when field conditions can 
blur the picture. 
O. andryalae sits in a cluster of small flowered species where fine details of floral shape and hair patterns 
matter, and where different names have historically been applied to similar faces. Taxonomists have long 
flagged that this subsection is hard to resolve with morphology alone, especially when pressed herbarium 
specimens lose color and nuance. 
 
Past research on broomrape biology shows why confusion arises. Local lineages can evolve to prefer 
particular hosts, which leads to look alike plants with different genetic backstories. Experimental work has 
also documented host specific races in Orobanche minor, a close relative, offering a useful model for how 
host choice can shape divergence in parasitic plants. In that context, the authors’ combined approach, 
blending stable floral characters, host identity, and ecology, makes the case for species status without 
waiting on a perfect phylogeny. The careful cultivation step further strengthens it, because it shows the 
defining traits are not just environmental artifacts. 
 
Based on today’s records, the species occurs in few localities and in low numbers, so the authors 
recommend treating it as ‘Data Deficient’ until long term surveys reveal more, a cautious call that respects 
limited data while flagging potential concern. Orobanche seed banks can, however, remain viable for 
decades. Apparent absences may hide dormant populations that can reappear when conditions swing in their 
favor. The main host, Andryala perezii, is locally common within a narrow range on Lanzarote and 
Fuerteventura, which hints that more parasite sites may be found as surveys intensify and as botanists check 
associated Asteraceae more closely. 
 
The study is published in PhytoKeys (see Thorogood et al. 2025 below.) 
 
Jordan Joseph 
For Earth.com  
 
IITA, JOSTUM release another high-yield cowpea variety 
 
The Joseph Sarwuan Tarka University Makurdi (JOSTUM), in collaboration with the International Institute 
of Tropical Agriculture (IITA-CGIAR), has released a new cowpea variety to Nigerian farmers for 
commercialisation. 
 
Our correspondent reports that the new variety named FUAMPEA 5 (Alkam super) is a high-yielding 
Striga-resistant variety with desirable seed and consumer sensory qualities for Nigerian farmers' delight. 
According to him, the new variety had undergone several multi-locations and on-farm trials that spread 
across different agro-ecological zones in Nigeria (Makurdi in Benue State, Biu in Borno State, Zaria in 
Kaduna State, Mokwa in Niger State, Ganjwa in Bauchi State, and Abuja in the FCT). 
Omoigui explained that FUAMPEA 5 has an impressive yield increase of 139 percent over the traditional 
landrace, 'Madara', and a 39 percent yield increase over the current improved variety, SAMPEA 19. 
'It is poised to make a real difference in farmers' fields. The potential yield of the new variety is 2.9 tons/ha 
and has an indeterminate growth habit. ‘This significant yield boost is expected to transform the lives of 
cowpea farmers in Nigeria, providing them with a more productive and resilient crop. In addition, the new 
variety possesses most of the quality traits desired by farmers and the market. The seed quality is attractive 
and appealing to consumers.’ 
 
Weekly Trust 
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WSDA seeks help from sunflower growers after first North American detection of 
sunflower broomrape confirmed in Yakimad. 
 

 
Orobanche cumana (Courtesy photo) 

 
YAKIMA, Wash. — The Washington State Department of Agriculture (WSDA) has confirmed the first-
ever North American detection of Orobanche cumana, commonly known as sunflower broomrape, in 
Yakima, WA. This marks the first known occurrence of this destructive and highly invasive parasitic weed 
in North America.  
 
The parasitic plant was discovered by a homeowner and later confirmed by the WSDA State Plant Pathology 
and Molecular Diagnostic Lab and USDA Animal and Plant Health Inspection Service (APHIS). 
Confirmation included both morphological and molecular analysis. Sunflower broomrape is a devastating 
root parasite of sunflower (Helianthus annuus) and other members of Asteraceae (the sunflower family), 
leading to significant crop losses. The plant is incapable of photosynthesis and relies entirely on the host 
plant for water and nutrients. This detection is especially concerning due to the aggressive nature of this 
parasitic weed and its potential to spread rapidly if left unmanaged. Sunflower broomrape poses a serious 
threat to commercial sunflower production and could cause significant impacts to growers, processors, 
exporters and the agricultural economy if not swiftly contained. 
 
The WSDA Pest Program is working closely with USDA and local stakeholders to investigate the source, 
assess the extent of the infestation, and implement response measures to protect North American agriculture. 
WSDA is seeking help from the public to identify the other possible introductions of this invasive pest. If 
you suspect you have seen sunflower broomrape, do not disturb it as doing so may cause the seed to 
spread. Instead, photograph the suspected sighting and report it to WSDA immediately. Report suspected 
sightings to WSDA immediately by emailing pest@agr.wa.gov or calling 1-800-443-6684 (option 1). 
Reports should include the reporting party’s name, location of the suspected weed, date encountered, and 
photos. 
 
Native to Eurasia, Orobanche cumana is a quarantine pest in many countries due to its devastating impact 
on sunflower production. Although O. cumana attaches to the host plants’ roots, it does produce distinctive 
above-ground, leafless flower stalks. A single plant can produce hundreds of thousands of microscopic seeds 
that remain viable in the soil for decades, making eradication difficult once established. 
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WSDA will continue to coordinate with USDA APHIS and affected stakeholders to implement mitigation 
strategies and determine the potential regulatory implications. Public outreach and grower engagement will 
be part of the integrated response plan.  
 
Morning AgClips, October 2, 2025. 
 
Deadwood brings wild orchids to life. 
 
Deadwood-decomposing fungi feed germinating orchids, providing the carbon their tiny seeds don’t have. 
The Kobe University finding not only closes a gap in our understanding of wild orchid ecology but also 
uncovers an important carbon flux in the ecosystem. 
 

 
Close-up of Cremastra variabilis seedlings (white) entwined with fungal hyphae near decaying wood, 
illustrating how wood-decomposing fungi sustain seedling growth. © INUI Kazuki (CC BY) 
 
Orchid seeds are as small as dust and do not provide any nutrients for the young plant to grow. The adult 
plants are known to rely on a certain type of fungi that develop structures within the plant’s roots, but 
whether these same fungi also help with germination has not been established. ‘Studying orchid germination 
in nature is notoriously difficult. In particular, the painstaking methods required for recovering their 
seedlings from soil explain why most earlier studies focused only on adult roots, where fungi are easier to 
sample,’ explains Kobe University plant evolutionary ecologist SUETSUGU Kenji. 
 
During fieldwork, Suetsugu’s team noticed a strange pattern. He says: ‘We repeatedly found seedlings and 
adults with juvenile root structures near decaying logs, not scattered randomly in the forest. That recurring 
pattern inspired us to test whether deadwood fungi fuel orchid beginnings.’ These juvenile root structures are 
coral-shaped rhizomes and have been interpreted as a seedling’s organ retained into adulthood — and they 
are often associated with wood-decaying fungi rather than with those found in adult orchids without these 
structures. Being experts in orchid ecology and evolution, Suetsugu’s team took on the challenge to find out 
who feeds the young orchids. 
 
In the journal Functional Ecology, the Kobe University team report that amongst seeds of four model 
orchid species they buried in various forest locations, they observed germination only near decaying 
logs, and that the seedlings virtually exclusively associated with wood-decaying fungi. ‘We were 
struck by how exclusive and consistent these fungal partnerships were. There is an almost perfect 
match in the fungi that seedlings of a given orchid species associate with and the fungi on adult plants 
with coral-shaped rhizomes of the same species. We think that the plants without coral-shaped 
rhizomes shift to other fungi as their nutritional needs change during growth and the carbon source 
offered by rotting logs dries out,’ says Suetsugu. 
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Among the relatives of the orchids the Kobe University team studied, there are many species that have 
independently evolved full mycoheterotrophy, that is, they have abandoned photosynthesis and instead 
feed on fungi throughout their lives. ‘The propensity of these orchids to maintain their association with 
wood-decaying fungi into adult life probably facilitated their evolution of full mycoheterotrophy,’ 
Suetsugu says. 
 
In the paper, the team writes, ‘As woody debris represents a major carbon source in forests, 
associations with wood-decaying fungi may enhance carbon acquisition, especially in warm, humid 
habitats.’ Suetsugu adds: ‘For conservation, our results mean that protecting orchids in the wild is 
inseparable from protecting deadwood and its fungi. For ecological sciences, they reveal a hidden 
carbon route from deadwood to green plants, explaining how seedlings can establish themselves on 
dark forest floors. And they show that deadwood is not dead — it is a cradle of new life.’ 
 
Kobe University 8 October, 2025. 
 
Discovery of dazzling blue butterfly underscores peril facing Angola’s forests  

 
Francis’s gorgeous sapphire — a new-to-science species of butterfly — has just been described in the high-
altitude evergreen forests of western Angola. The identification of Iolaus francisi, with its shimmering blue 
upper wings bordered with black, and silvery underwings patterned with orange and brown lines highlights 
once more the rich biodiversity of the country’s most threatened habitat. 
Ecologist Alan Gardiner recalls the exciting moment he and Zimbabwean lepidopterists Jonathan Francis 
and Shabani Ndarama first saw a male sapphire shining in a forest patch during an expedition to the Namba 
Mountains in Cuanza Sul province in May 2023. ‘It’s always special when you see something like that,’ 
says Gardiner, head of applied research at the South African Wildlife College. ‘It’s so much more vivid than 
you can get in a picture.’ 
  
Described recently in the journal Zootaxa,(see below) Francis’s gorgeous sapphire is now one of 13 unique 
butterflies known only from this region. Its caterpillars feed on the leaves of Phragmanthera mistletoes and 
mimic the hairy buds growing on the stems. Francis had collected two caterpillars of the butterfly in the 
Namba Mountains during an earlier trip in October 2022. He reared them back home in Zimbabwe, feeding 
them on the leaves of mistletoe plants he had cultivated in his Harare garden years earlier. ‘If I didn’t have 
the [mistletoe] leaves, I would have lost them.’ The butterflies that emerged were both females, with 
distinctive undersides bearing an extra stripe that no other Iolaus butterflies have, he says. But without a 
male, the team could not yet confirm it as a new species. 
 
The following May they returned to Namba. ‘They’re [living] very high up in these hectic, boulder-strewn 
forests — a lot of precipices and things like that,’ Francis says. ‘It’s not easy [to catch them] at all.’ But they 
did catch a male and collected two more caterpillars — this time a male and a female. ‘Once we had the 
male we could do the genitalia [examination] and that kind of clinched it as a [new] species,’ Francis says. 
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Mistletoes, and therefore the butterflies themselves, are highly vulnerable to fire, which some experts say are 
becoming more frequent in Namba and penetrating deeper into closed-canopy forest. ‘Fire kills mistletoe 
plants, even if their host trees survive,’ Gardiner says. 
 
The loss of mistletoe would ripple through the web of species that depend on it. When sunbirds prod the 
plants’ flowers for nectar, they explode in their faces, coating them with pollen that they take to other 
flowers. Fruit eaters, like western tinkerbirds (Pogoniulus coryphaeus), later spread the mistletoe’s sticky 
seeds by wiping them off their beaks onto tree branches. ‘That’s why you want to protect the whole system,’ 
Gardiner says, ‘because nothing’s in isolation.’ 
 
Namba’s Afromontane forest patches, covering only around 590 hectares (1,460 acres), are the largest 
remnants of this ecosystem in Angola, but remain vulnerable not only to fire, but to agriculture, firewood 
collection and timber harvesting. ‘There’s undoubtedly stuff yet to be found and described in Namba,’ 
Gardiner adds. ‘Whether we find it in time or not is the question.’ 
A separate 2022 expedition by a group of scientists discovered up to 10 probable new species in Namba’s 
forests, including toads, dragonflies, bats and rodents. Among its unique birdlife are species — like the 
naked-faced barbet (Gymnobucco calvus vernayi), orange ground thrush (Geokichla gurneyi) and Laura’s 
woodland warbler (Phylloscopus laurae) — that are now rare or missing in Mount Moco’s forests.  
 
In July, the Angolan cabinet forwarded draft legislation to lawmakers that aims to establish a protected area 
around Mount Moco, which holds less than 85 hectares (210 acres) of remnant Afromontane patches. But 
the Namba Mountains, with their larger share of threatened forest, remain unprotected. This could change. 
Martim Melo, a research associate at the University of Cape Town’s FitzPatrick Institute of African 
Ornithology who took part in the 2022 expedition that found 10 probable new species in Namba, says he and 
colleagues presented their findings soon afterward to the director of Angola’s National Institute of 
Biodiversity Conservation, urging the authorities to create a protected area with community participation. 
‘The director took note of the importance of the area and the urgency of granting official protection to these 
unique, but very fragile, forests,’ Melo tells Mongabay. ‘We are now looking for funds to put together a 
team to carry out the extensive technical work required to guide the implementation of a future protected 
area in Namba.’ 
 
Costa maintains that unsustainable farming and timber harvesting are currently the biggest threats to 
Namba’s forests. Once forest clearance or timber extraction begins, it escalates quickly, he says. Sometimes 
the farmers who clear forests on slopes along the escarpment are newcomers dismissive of traditional, 
sustainable farming systems, over whom village leaders have little control. 
 
Ryan Truscott, 3 Sep 2025 
 
The best national costume at Bb. Pilipinas 2025 is inspired by the world’s biggest 
flower. 
 
The Antique-born beauty queen stepped out on stage in a grand garment by Al Manases Villar Alcoran. The 
sleeveless dress and headpiece were fashioned after bunches of the rafflesia flower, a plant endemic to the 
country. Each ruby-hued petal was bejewelled in rhinestones, with ant-shaped appliques detailing the 
headpiece. Dubbed the ‘Diosa Speciosa’, the garment was an homage to Antique's natural resources, which 
include the world's most colossal flower. ‘The true spectacle unfolds with the cascading train, a dramatic 
flourish where 3D rafflesias burst forth, enhancing both grandeur and grace,’. ‘It evokes the primal, fiery 
energy of a special goddess—one inextricably bound to the earth, a living embodiment of nature's relentless 
cycle. She rises from the soil, a testament to raw power and inherent beauty,’ the post continues. 
Congratulations on the meaningful win, Blessie! 
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Photo: Facebook/Binibining Pilipinas 

 
Blessie's recognition brings more attention to the richness of our biodiversity. A parasitic plant that holds the 
record as the largest flower in the world,  Rafflesia was discovered in the mountains of Sibalom Natural 
Park in Antique in 2002. Locally, it's named the ‘uruy’ or ‘karay-a.’ The plant currently faces threats of 
endangerment due to ‘slash-and-burn agriculture.’ 
 
Blessie Villablanca 
 
Did you know that there’s a deciduous mistletoe species in the tropical dry forests of 
Mexico? 
 
Leaf shedding is a very common trait among plant species inhabiting dry ecosystems. However, mistletoes 
typically retain their leaves year-round, as they rely on leaf transpiration to pull resources from the host’s 
vascular system. Only a few species with a deciduous habit have been described—four species in the 
Loranthaceae family and all eight species of the Misodendraceae family, which are found in the temperate 
regions of Eurasia and southern South America. 
 
In the tropical dry forests of western and central Mexico, Psittacanthus palmeri (Loranthaceae) is 
widespread and often parasitizes Bursera trees, such as Bursera fagaroides (Burseraceae). In our study, we 
found that both the mistletoe and its host shed their leaves during the dry season. Interestingly, their fruits 
are very similar in size and color, suggesting they may share the same bird dispersers. We are currently 
investigating this aspect further. 
If you’d like to learn more about the phenophases of these species and their synchronization, you can read 
our paper here: https://doi.org/10.1016/j.flora.2025.152707, or feel free to reach out and ask for it! 
 
Monica Elisa Queijeiro-Bolaños, July 3, 2025 
 
Participants praise Push-Pull technology’s role in boosting crop production 
   
The implementation of Push-Pull technology been playing a significant role in enhancing crop production in 
Ethiopia, according to participants. Push-pull technology (PPT) is an agronomic package designed to reduce 
the effects of Striga and stemborers on maize and sorghum production. 
 
In her opening remarks at the ‘Upscaling the Benefits of Push-Pull Technology for Sustainable Agriculture 
in East Africa’ General Assembly, Yenenesh Egu, the Lead Executive Officer for Agriculture and 
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Horticulture Extension at the Ministry of Agriculture, described PPT as an important tool for maximizing 
domestic resources. The assembly was being held in Addis Ababa from September 1-3, 2025. According to 
the lead executive officer, PPT offers a range of benefits. It protects staple crops like maize and sorghum 
from pests, including stem borers and parasitic weeds like Striga. Additionally, she noted that the 
technology increases biomass for animal feed, improves soil fertility, reduces erosion, and helps in climate 
change mitigation. She also stated that PPT has been successfully introduced and adopted in Ethiopia over 
the past five years and has growing potential for wider application. 
 
The technology promotes the use of natural fertilizers and is especially beneficial for smallholder farmers. 
Yenenesh mentioned that the International Centre of Insect Physiology and Ecology (ICIPE) and the 
Institute for Sustainable Development (ISD) first piloted the technology in Ethiopia.  
According to her, Ethiopia’s extensive maize and sorghum cultivation areas make it an ideal location for 
introducing PPT. In 2022, Ethiopia cultivated 11.24 million hectares, producing 31.62 million tons of 
cereals. Of this, maize and sorghum accounted for 4.20 million hectares, or 37 percent of cereal production, 
yielding 14.62 million tons. She indicated that yields could have been significantly higher if not for crop 
losses from pests and weeds. She also acknowledged the technical and financial support of local and 
international partners, including the European Union, for their role in scaling up the technology. 
 
Ghebremedhin Belay, the Director General of the Institute for Sustainable Development, emphasized that 
Ethiopia's diverse agroecology makes it well-suited for PPT, particularly for the production of maize and 
sorghum. He added that efforts are underway to expand the technology to other crops as well. Prof. Emily 
Poppenborg, the Upscale Project Coordinator at the University of Giessen in Germany, explained that the 
initiative is a part of the European Commission’s Horizon 2020 program and for the last five years, it has 
been active in five East African countries, including Ethiopia. She described PPT as an agroecological 
strategy with wide-ranging benefits. ‘We are seeing very strong results in Ethiopia’s cereal systems, 
particularly in sorghum and maize,’ Poppenborg said. ‘Farmers have successfully integrated this technology 
with vegetables and other crops, and the outcomes are extremely promising.’ Poppenborg also noted that 
PPT improves soil fertility, provides effective control against pests and Striga, and enhances climate 
resilience. The technology uses companion plants, such as legumes like Desmodium and various grasses, 
which, when grown with cereals, strengthen the crops' pest resistance and improve soil health. Scaling up 
PPT across Ethiopia has the potential to significantly increase yields, strengthen food security, and build 
resilience against climate change, she added. 
 
Addis Ababa, September 1, 2025 (ENA) 
 
Rare parasitic plant found in Rangitīkei 
 
The discovery of a rare endemic plant in Rangitīkei has delighted the Horizons Regional Council’s 
biodiversity teams. Commonly known as pua o te reinga or wood rose, the parasitic flowering plant 
Dactylanthus taylorii (Mystropetalaceae) is found around the North Island’s central plateau. 
 

 
The tuber of Dactylanthus taylorii, with moss covering. Photo  Zoë Stone. 
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(Added) Male and female flowers of D. taylorii. Photo David Mudge  and Nga Manu 

 
Council senior biodiversity adviser Zoë Stone said she did not expect to find a healthy population so far 
south. The plant invades the roots of its host species and forms rhizomes to get nutrients from its host. The 
name wood rose refers to the unique flower-like formation that the host plant forms when Dactylanthus 
attaches to its roots. The two main threats to the plant are the presence of possums and potential absence of 
short-tailed bats or pekapeka. ‘Possums are attracted to the sweet-smelling blooms causing damage to the 
plant and interrupting its ability to set seed,’ Stone said. 
The plant depended on pekapeka as its main pollinator. Stone said teams would be searching for pekapeka 
on the property. If they did not find them, the rare plants might need to be pollinated by hand. 
  
The site where the wood rose was found contained a rare fragment of critically endangered rimu, mataī and 
hīnau forest. Stone said the landowners were thrilled to hear about the discovery and were motivated to work 
with Horizons to protect them. Old man’s beard and possum control programmes were already under way on 
the property to support forest regeneration and improve protection of native birds, reptiles and invertebrates. 
‘Finding so many live specimens of Dactylanthus is possible evidence that the possum control measures in 
place are working,’ Stone said. 
 
The next steps to help the plant population would be to place cages around them. This would keep the 
possums away but allow any bats in the area access to pollinate them. 
Horizons’ biodiversity, biosecurity and partnerships manager, Craig Davey, said the council planned to 
expand possum control operations. It would extend its current network of 210,000 bait stations that cover 
1.6 million hectares, providing protection for both primary production and native biodiversity. 
Stone said although the discovery of Dactylanthus might seem like a small thing, the win was really 
rewarding. 
 
Manawatū reporter August 11, 2025. 

 
QUESTION - repeated 

 
Dreaming Striga! 
 
I posed this question in Haustorium 87 and had no offers of an explanation. Hence, I am repeating it 
together with relevant pictures which were not included last time. 
 
Perhaps surprisingly, I rarely dream parasitic plants, but a recent dream was remarkably ‘sensible’. I was 
suggesting to a student that he set up pots with sorghum to demonstrate the differing effects of Striga 
hermonthica and S. asiatica on the host, the former causing scorch and wilting, the latter causing yellowing 
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or blotching. I do not recall seeing an explanation of the mechanisms by which these contrasting effects 
occur. 

 
Typical blotching symptoms caused by Striga hermonthica. 

 

 
Typical scorching symptoms from Striga asiatica. 

 
I hope someone can advise us, and I will include the answer in the next issue. 
 
Chris Parker. 
 
 
 



21 
 

 

THESES 
 
Greenhill, Rachel Sarah Rose . 2023. Understanding the molecular genetic basis of virulence in the 
parasitic weed, Striga asiatica. PhD thesis, University of Sheffield. Supervisors R. Butler, J. Scholes and R. 
Choudhary. 
 
Parasitic weeds of the genus Striga are a major constraint to an efficient and profitable agricultural system in 
Sub-Saharan Africa, causing up to 100% losses in crop yields which disproportionately affect the poorest 
subsistence farmers. The mode of action for root parasitic plants such as Striga is in penetration of the host 
root cortex to form a xylem-xylem connection through which water and nutrients can be derived, while 
evading or suppressing the host immune system. A promising strategy for control of Striga spp. is the use of 
resistant crop varieties, but to develop a durable and broad resistance to Striga it is also necessary to 
understand the genetic basis of the parasite’s virulence and how virulence can vary between and within 
populations. 
 
The species Striga asiatica is particularly devastating in Madagascar, one of the major rice growing 
countries in Africa and a major focus for agricultural research. S. asiatica is preferentially autogamous, and 
it is known that naturally selfing species tend to show a greater level of host adaptation to their sympatric 
hosts. Therefore, gene-for-gene interactions between virulence factors of S. asiatica and resistance genes in 
rice hosts in this evolutionary arms race were considered to be likely. In this study, S. asiatica accessions, 
based on field site location, were sampled across Africa with a focus on Madagascar. Rhizotron-based 
virulence screens showed that variation in Striga virulence was influenced by spatial separation of S. 
asiatica accessions and, to a greater extent, by host variety. However, this variation in virulence did not 
appear to reflect a race-like structure across the sampled S. asiatica accessions, as is seen with the 
autogamous species, S. gesnerioides. 
 
Whole genome resequencing was performed on 47 individuals. Genotyping revealed well defined 
phylogenetic lineages between countries. Accessions within Madagascar contained multiple selfing lineages 
suggesting gene flow between sites. Selfing rates across the species within Madagascar were estimated to be 
at least 95%. A novel genotype-environment association study using redundancy analysis was employed to 
test associations of 400,000 genic SNPs with virulence phenotypes across rice hosts. A large number of 
candidate adaptive loci were discovered. Utilising homologous Arabidopsis annotations, highly enriched 
gene ontology terms for S. asiatica virulence candidates included several commonly found cell wall 
degrading enzymes such as pectin acetylesterases and glycosyl hydrolases. 
 
Overall, this thesis has combined phenotypic and genotypic techniques to more clearly characterise the 
variation in S. asiatica. The major findings concluded that virulence is influenced by both spatial and host 
variety factors, suggesting that in the host-parasite relationship the virulence of S. asiatica accessions is not 
determined in a race-like manner. Whole genome resequencing identified distinct phylogenetic lineages 
among S. asiatica accessions with multiple selfing lineages, and candidate adaptive loci related to virulence, 
including cell wall degrading enzymes. This study effectively utilised the recent S. asiatica reference 
genome and redundancy analysis as tools for prediction of virulence-associated genes all of which can be 
built upon for future resistance breeding efforts. 
 
Kaur, Sukhmanpreet. 2025. Exploring host-parasitic plant interactions by examining mechanisms of 

resistance and susceptibility. PhD, Biological Sciences, Virginia Tech. Supervisors: : Tholl, D.B.C.,, 
Westwood, J.H., Vinatzer, B.A. Simon, P. Winkel, B. http://hdl.handle.net/10919/133142 

 
Parasitic plants extract water and nutrients from host plants by using specialized structures called haustoria. 
These interactions can cause 100% crop losses, yet growers lack control options that are effective and 
affordable. Host crops with resistance to parasitism would be an ideal solution to the problem, but well-
characterized examples of host resistance to parasitic plants are limited. This dissertation examines plant 
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responses to parasitic plant infection. It includes studies on resistance mechanisms in carrot (Daucus spp.) 
against two major parasites, the root parasite Phelipanche aegyptiaca (Egyptian broomrape) and the shoot 
parasite Cuscuta gronovii (swamp dodder), as well as investigations into Arabidopsis and tomato molecular 
responses to parasitism. These comparative studies reveal parasite-induced changes in hosts across diverse 
plant systems. The chapter II of the dissertation examines interactions between P. aegyptiaca and wild carrot 
accessions (D. glaber, D. littoralis). Phenotypic and biochemical analyses revealed pre-attachment 
resistance due to reduced exudation of parasite germination stimulants called strigolactones from roots of the 
wild carrots. Additional post-attachment resistance was also documented. The chapter III evaluates 
responses of wild and cultivated carrot (D. glaber, D. carota cv. 0493B) to C. gronovii. While D. glaber was 
susceptible, carrot cultivar 0493B displayed complete resistance. Histochemical analysis showed that 
haustoria failed to establish vascular connections in resistant plants and triggered localized pigmentation. 
Metabolomic profiling indicated parasite-induced shifts in host metabolism. A resistance-associated QTL 
was mapped to Chromosome 1 (30–50 Mb), and transcriptomic analysis identified four candidate genes, 
including one potentially involved in lignin biosynthesis. Chapter IV broadens the investigation by 
characterizing host responses to P. aegyptiaca in a well-studied model species, Arabidopsis thaliana, and an 
economically important P. aegyptiaca host, Solanum lycopersicum. Rather than focusing on resistance, this 
chapter investigates how susceptible hosts respond to parasitic infection, with a focus on transcriptomic 
changes in the host during infection. Analyses revealed that both hosts shifted their gene expression related 
to defense and cell wall metabolism, while species-specific differences were found as well, with tomato 
inducing hormone signaling, particularly ethylene, more than Arabidopsis in early stages of parasitism. 
Chapter V again focuses on wild carrots and the biosynthesis of phenylpropenes, a group of secondary 
metabolites, which serve as natural defense compounds and have pharmaceutical and industrial applications. 
Tissue specific analyses of phenylpropenes and a corresponding differential gene expression analysis were 
conducted to determine key genes in phenylpropene formation. Gene candidates for cytochromes P450 and 
O-methyltransferases catalyzing the proposed enzymatic steps in phenylpropene metabolism were identified. 
These analyses provide a foundation for future investigations of phenylpropene formation in carrots and 
other plant species. Together, these studies enhance our understanding of resistance in host–parasite 
interactions and offer genetic and biochemical insights into protecting carrots and other crops to improve 
crop resilience, agricultural productivity and food security.  
  
Many crop plants are infected by parasitic plants which extract water and nutrients from their host, often 
resulting in significant crop damage. The control of parasitic plants remains difficult, and effective 
management strategies are limited. This dissertation addresses this challenge by investigating mechanisms 
of resistance in carrot (Daucus spp.) to the parasitic plants Phelipanche aegyptiaca (Egyptian broomrape) 
and Cuscuta gronovii (swamp dodder), while also examining outcomes of the infections of host plants that 
are susceptible to parasitic plants such as Arabidopsis and tomato. Chapter II of this dissertation investigates 
wild carrots that are resistant to P. aegyptiaca. These carrots were found to release fewer chemical signals 
that trigger the parasite to germinate. Even when the parasite successfully germinated and attached to the 
carrot root, its development was limited, suggesting the presence of additional resistance mechanisms 
beyond early signalling. Chapter III reports the discovery of a cultivated carrot that shows strong resistance 
to C. gronovii. This cultivar completely blocked the parasite from forming a functional connection to extract 
water and nutrients, likely due to natural defense compounds. Understanding how susceptible plants respond 
to parasitic infection is just as important as studying resistance. Chapter IV focuses on how two susceptible 
hosts, Arabidopsis and the economically important P. aegyptiaca host, tomato, respond to infection by P. 
aegyptiaca. The results revealed that both host plants exhibited a combination of shared and species-specific 
responses. Genes related to defense were downregulated in both hosts during later stages of infection.  
 
However, tomato showed an early upregulation of defense-related genes, especially those tied to signaling 
by the plant hormone ethylene, a response not observed in Arabidopsis. These findings highlight the 
complexity of host responses and suggest that timing and signaling pathways play a critical role in parasite 
success. The final chapter explores the formation of natural defense chemicals in wild carrots that are known 
for their insecticidal properties and pharmaceutical and industrial use. Several genes potentially involved in 
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the biosynthesis of these natural compounds were identified, laying the groundwork for future studies to 
characterize the biosynthesis of these phytochemicals in detail. Altogether, this work reveals a range of 
resistance strategies in carrot and uncovers how infection alters plant's essential processes in susceptible 
species. These findings offer valuable tools for improving agricultural productivity and food security.  
 
Southam, Hanno.2025.  Edge spread of hemlock dwarf mistletoe and implications for the group 

retention silvicultural system. MSc, University of British Columbia. Supervisor: Hamelin, R.C. 
 
Retention silvicultural systems, defined by leaving mature trees in patches (group retention) or dispersed 
arrangements (dispersed retention), are used in ~30% of harvested area in coastal British Columbia (BC) to 
balance timber and ecological objectives. Silvicultural systems (objective-driven pathways of harvesting, 
regeneration and tending activities in a stand) affect forest pathogens, which creates complex decisions 
where foresters match associated impacts (positive and negative) of pathogens and silvicultural systems to 
management objectives. This study measured infection patterns of hemlock dwarf mistletoe (HDM; 
Arceuthobium tsugense (Rosend.) G.N. Jones subsp. tsugense), a native hemi-parasitic plant on hemlock 
(Tsuga heterophylla (Raf.) Sarg.), to infer additional infection from mature tree patches in group retention 
relative to clearcut systems. Infection patterns were measured at 11 sites in coastal BC along 55 m edges 
separating mature forest harbouring HDM from a regenerating clearcut (23–45 years old). HDM infection 
was assessed with a six-class rating (DMR) that ranged from 0 (uninfected)–6 (>50% branches infected). 
Mature forests (infection source) had high incidence (95%) and variable average DMR (range = 1.4–5.7) 
and infected basal area (range = 18–106 m²/ha). Spread into regenerating forests was variable across 
infection boundary (3–32 m from edge), incidence (range, trees ≤15 m from edge = 0–100%) and average 
DMR (range, trees ≤15 m from edge = 0–3.0). Model predictions for a median site indicated light and 
moderate infection severities were most probable 
 
Barminga, Damaris Jerogony. 2025. Comparative transcriptomic profiles of Striga resistance 

mechanisms within hosts and non hosts plant interactions. MSc. Supervisors: A Sylvester and S. 
Runo 

http://localhost/xmlui/handle/123456789/6762  
 
Majority of the staple cereals cultivated in the sub-Saharan Africa are heavily infested by Striga spp., 
causing tremendous economic losses annually. A durable and broad spectrum approach to Striga control is 
via the deployment of resistant varieties. However, there is breakage of this resistance due to the 
introduction of novel variants of Striga necessitating the need to explore non-hosts that are closely related to 
the parasitic host range. More so, a dual approach to deciphering the virulence strategies employed by Striga 
during host colonization is essential. This study capitalizes on molecular signatures in; (i) post attachment 
resistance mechanisms in both hosts (rice and pearl millet) and non-host (Brachiaria mulato II) to underscore 
new Striga-resistance mechanisms (ii) comparative transcriptome profile, to unravel genetic factors and 
effectors during Striga infection of rice(IAC_165 and Nipponbarre), pearl millet(29AW and SOSAT) and 
Brachiaria mulato II genotypes. Mechanisms of Striga resistance of rice, pearl millet and brachiaria were 
determined via rhizotron assays in a completely randomized design with 3 biological replicates. A 
comparative transcriptome study of host and non-hosts Striga interactions using dual stance RNA 
sequencing was conducted. In the study, rice and pearl millet are the host plants while brachiaria is the non-
host. In rice, IAC_165 is the susceptible genotype, while Nipponbarre is the resistant rice genotype. For 
pearl millet, 29AW is resistant, while SOSAT is susceptible. In order, to understand the enriched processes, 
gene ontology (GO) enrichment analysis was done on the differentially expressed genes upon Striga 
infection. Prediction of the pathways enriched upon Striga infection was performed using Kyoto 
Encyclopedia of Genes and Genomes (KEGG). Nipponbare and Brachiaria mulato II showed intact seed 
coats and a mechanical barrier through the sections. A comparison of the transcriptome profiles of the hosts 
and non-host pointed to the enhanced expression of defense, secondary metabolite and cell wall 
reinforcement genes. Notably, less gene expression was observed in the brachiaria as the non-host 
interaction. An in-depth analysis using Self Organizing Maps (SOMs) on the virulence factors during rice 
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(IAC_165 and Nipponbarre), pearl millet (29AW and SOSAT) and non-host (Brachiaria) interaction 
exhibited a temporal clustering of genes during the early and late phase of infection as opposed to 
compatibility status. There was an observation of the induction of genes involved in enzymatic and non-
enzymatic cell wall loosening. Weighted gene co-expression network analysis (WGCNA) homed in on cell 
wall modification processes resulting from interactions with a resistant (Nipponbare) compared to a 
susceptible (IAC 165) rice cultivar. This section of the study showed strong fortification at the Striga-rice 
cell walls involving Striga on the offense and rice as the host on the defense; as a result depicting the 
variance between a successful or failed parasite invasion. Striga activates enzymes that degrade the host cell 
wall to enable entry; expansins allow cell elongation and pectin methyl esterase inhibitors facilitate rigidity 
during infection. Susceptibility pointed to an inactivated immune response processes. Host resistance 
activates immune responses controlled by plant hormones to strengthen the host cell wall via 
polysaccharides and lignin accumulation. These findings have far-reaching implications to create durable 
and broad-spectrum resistant genotypes for Striga management program in sub-Saharan Africa. 
 
Abrahamsson, Max.  Effects of altitude and climate on the efficiency of Push-Pull in sub-Saharan 
Africa. (in Swedish) Uppsala University. Supervisors: Jonsson, Mattias and Amboka, Grace. 
Small-scale farming is a vital livelihood for much of the population in sub-Saharan Africa. However, crop 
yields are frequently threatened by pests such as Spodoptera frugiperda (fall armyworm) and parasitic 
weeds like Striga spp. The push-pull cropping system (PP) has been shown to effectively reduce pest 
infestations while improving soil health and crop productivity. This study aimed to examine how geographic 
and climatic factors—particularly altitude, temperature, and precipitation—influence the effectiveness of 
push-pull farming compared to conventional non-push-pull (NPP) systems in Rwanda, Uganda, and Kenya. 
Field data and statistical analyses were used to assess the relationship between altitude and the presence of 
Striga seeds in soil, leaf damage from lepidopteran pests, and overall crop yield. Results showed that push-
pull fields generally had fewer Striga seeds and, in some cases, higher yields—especially in Kenya. 
However, the outcomes varied significantly between the different countries. The findings suggest that while 
push-pull farming can be effective, its success is highly context dependent and influenced by local 
environmental conditions and farming practices. 
 
 

FUTURE MEETINGS 
 

The 9th International Weed Science Society Congress (after several changes of plan) will be held along with 
the Weed Science Society of China and the Asian-Pacific Weed Science Society in Nanjing, Taiwan, 19-24 
October 2025. The Congress, with the theme ‘New Technology Leads the Way of Weed Science', will be 
held in the International Youth Convention Hotel, Nanjing, China. The Local Organizing Committee headed 
by Prof. Xiangju Li (Chair) and Sheng Qiang (Co-Chair) is enthusiastic in preparing an excellent program 
with plenty of science and cultural exchange. https://www.iwss.info/congress-2025.html  

5th International Plant Breeding Conference, Antalya, Turkey December 1-5, 2025. www.intpbc.org 
18th World Congress on Parasitic Plants will be held in São Sebastião, Brazil, from 31 May to 5 June 2026. 

https://www.parasiticplants.org/     
6th International Symposium on broomrape in Sunflower, Novi Sad, Serbia, June 15-18, 2026. 

https://panacomp.club/symposium/ 
 
 

AVAILABILITY OF HAUSTORIUM 
 

 Haustorium is available to members (only) of IPPS, but is also freely available by regular email (twice 
yearly) to a wider group of non-members signed up to group mailings managed by Chris Parker 
(chrisparker5@compuserve.com). Please pass this information on to your colleagues/students. They will be 
very welcome.Compilation files Haustorium 1-48 and Haustorium 49-87 are also available on request from 
Chris Parker and, to IPPS members on the IPPS website listed below. 
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GENERAL WEBSITES 

 
For information on the International Parasitic Plant Society, past issues of Haustorium, etc. see: 

http://www.parasiticplants.org/  
For Dan Nickrent’s ‘The Parasitic Plant Connection’ see: http://www.parasiticplants.siu.edu/  
For a description of the PROMISE project (Promoting Root Microbes for Integrated Striga Eradication), 

see: https://promise.nioo.knaw.nl/en   
For PARASITE - Preparing African Rice Farmers Against Parasitic Weeds in a Changing Environment: see 

http://www.parasite-project.org/   
For the Toothpick Project – see https://www.toothpickproject.org/   
For the Annotated Checklist of Host Plants of Orobanchaceae, see: 

http://www.farmalierganes.com/Flora/Angiospermae/Orobanchaceae/Host_Orobanchaceae_Checklist.ht
m   

For a description and other information about the Desmodium technique for Striga suppression, see: 
http://www.push-pull.net/  

For information on the work of the African Agricultural Technology Foundation (AATF) on Striga control 
in Kenya, including periodical ‘Strides in Striga Management’ and ‘Partnerships’ newsletters, see: 
http://www.aatf-africa.org/  

For Access Agriculture (click on cereals for videos on Striga) see: http://www.accessagriculture.org/  
For information on future Mistel in derTumortherapie Symposia see: 

http://www.mistelsymposium.de/deutsch/-mistelsymposien.aspx   
For a compilation of literature on Viscum album prepared by Institute Hiscia in Arlesheim, Switzerland, see: 

http://www.vfk.ch/informationen/literatursuche (in German but can be searched by inserting author 
name). 

For an excellent publication by the Universidade Federal do Rio Grande do Sul on Southern Brazilian 
Mistletoes (Dettke, G.A. and Waechter, J.L. 2013) see: 
https://fieldguides.fieldmuseum.org/sites/default/files/rapid-color-guides-pdfs/493.pdf)  

For a participatory website cataloguing tools for the identification and localization of fauna and flora, 
including parasitic plants see: https://nadaba.net/fr  

For Phytoimages, a useful source for photos of weeds, including many parasitic species, see: 
http://www.phytoimages.siu.edu  
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(https://doi.org/10.1002/ajb2.70004) 
[Showing that heterospecific pollen 
transfer between different species of 
Pedicularis does not affect pollen 
success.] 

Damaris, B., Sylvia, M., Willy, K., Brett, H., 
Sylvester, A., Asela, W. and Steven, R. 
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(https://doi.org/10.1094/MPMI-06-24-
0064-FI) [ In the susceptible host, 
immune response processes are not 
induced, and S. hermonthica-derived cell 
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Garg, A. 2025. Disjunct distribution and new 
record of Euphrasia bhutanica Pugsley 
(Orobanchaceae) in Western Himalayas, 
India. Journal of Palaeosciences 74(1): 
19-26. 
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key to species is provided along with 
photographs of living and dried 
material.] 

Holiachuk, Y. and Kosylovych , H. 2025. 
Spread of quarantine weeds in 
Ukraine. Quarantine and Plant 
Protection. 2025(2): 38-44. 
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Ukraine to the country's central, northern, 
and western regions. Sunflower hybrids 
ES Nirvana, ES Romantic, ES Genesis, 
ES Bella, ES Andromeda, Janis, ES 
Niagara, and ES Artik, which are tolerant 
to race G, showed some parasitic effects 
from broomrape, though the degree of 
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connected to the disruption of crop 
rotations and the excessive cultivation of 
hybrids primarily resistant to races 5 (E) 
and 6 (F) of the parasite.]   

Kim, W., Schmidt, N., Jost, M., Mkala, E.M., 
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(https://doi.org/10.1016/j.ijbiomac.2025.
146543) [Studying auxin response 
factors, transcription factors, in 
sunflower and concluding that some are 
up-regulated in resistant sunflower 
varieties when attacked by O. cumana. 
HaARF9 and HaARF39 also contribute 
to drought response and can thus be used 
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Tapinanthus oleifolius as a parasite on 
Ehretia alba and Boscia albitrunca is 
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spinescent host Senegalia mellifera.] 
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abietis.] 
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detail in abstract)] 
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Monotropa hypopitys) was listed for 
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litter decomposition may result in 
nutrient loss, which is not conducive to 
the growth of native plants.] 

Queijeiro-Bolaños, M.E., Ávila-Licona, V. 
and Cano-Santana, Z. 2025. Differential 
seed production of two co-infecting 
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Angeles, M.G., Cervantes-Jiménez, M. 
and Suzán-Azpiri, H. 2025.  Phenology 
of Psittacanthus palmeri (Loranthaceae), 
a deciduous mistletoe, and its 
host Bursera fagaroides. Flora 326: 
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Borussici behandelten Taxa–Orobanche 
buekii. Kochia 18: 175-239. 
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(https://doi.org/10.1007/s00299-025-
03566-y) [Providing a tool to facilitate 
research on the functions of genes of 
interest involved in biotechnological 
processes in C. tenuiflora.] 
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et al. (2024) showed Esterhazya 
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mycorrhizal specificity in the monotypic 
mycoheterotrophic genus Relictithismia 
(Thismiaceae). Mycorrhiza 35: 
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kimotsukiensis and T. abei both occurring 
in S. Japan are predominantly associated 
with two specific mycorrhiza  
(VTX00295 and VTX00106) of the 
genus Rhizophagus (Glomeraceae). 
These mycorrhizae occur widely are 
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(https://doi.org/10.1111/tpj.700450) 
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hypocotyl expands towards the host 
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germination of the root parasitic plant 
Orobanche cumana. Plants People Planet 
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assays and qRT-PCR analysis the impact 
of exogenous treatments of synthetic 
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miPEPs strongly inhibited seed 
germination in O. cumana, thus 
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natural substances.] 
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the stem of Cuscuta campestris, the 
weevil Smicronyx madaranus forms galls 
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triggers ectopic activation of the 
flowering pathway in non-floral tissues, 
potentially redirecting the typical 
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formation. Photosynthesis-related genes 
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galls, despite the host being a 
holoparasitic plant. Shading experiments 
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Boraginales.] 
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Cansjera rheedei, Opilia amentacea, 
Lepionurus sylvestris and Urobotrya 
latisquama in China, while  debating and 
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Wang, X., Feng, B., Li, Y., Yang, Y. and 
Wei, B. 2025. Projected landscape and 
habitat dynamics for Malania oleifera 
(Santalales: Olacaceae) under climate 
change. Biological Journal of the 
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climate change posing significant threats 
to its habitat.] 
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06698-1) [C. australis reduced the 
growth potential of X. spinosum, 
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production. The majority of differentially 
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Plant Pathology 26(8): 
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[Resistant C. melo exudes 6-
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reduce the expression of genes related to 

auxin signalling and hence 
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07542-z) [Application of bio-organic 
fertilizer (unspecified in abstract) 
remolded the rhizosphere microbial 
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yield and crude protein content of 
sunflower. O. cumana roots exhibited 
decay-inducing fungal colonization, the 
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dodder Cuscuta australis. Plant Diversity 
47(3): 511-521. 
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