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Editorial
2019 has been a very rich year for the GCIRC, with key steps in its life, with a very successful
world congress and important evolutions in its statutes. The end of the year was also very rich

for rapeseed science, with a large amount of publications, as you will notice in this newsletter.

2020 will be a transition period until the General Assembly in 2021, meaning that continuous
work is needed to develop, communication and organize interactions through the GCIRC sci-

entific committees and in thematic working groups.

Times are changing and a series of “hot topics” of different natures would deserve a specific
thinking, like canola proteins, integrated insect’s management, clubroot control, pan ge-
nomics, emerging technologies, policy dialogue on future development, etc.... All these issues
emerged those last years, linked to the evolutions of rapeseed crop environment on different
dimensions going from policies and politics to new markets, social, technical or biological
changes. Developing a prospective vision on these issues — and others, the list is open and
subject to evolutions — would allow to specify position papers, to identify relevant collabora-
tions and even to consolidate consortia or projects and share efforts on the most strategic

issues.

The GCIRC needs volunteers to lead, co-lead or simply contribute to these groups. The GCIRC
will do its best to facilitate these interactions, and the next tangible sign of this effort will be

the renewal of the GCIRC website with improved functionalities, to come soon.
Etienne Pilorgé,

GCIRC Secretary - Treasurer

Activity/ News of the association:

Next GCIRC board meeting
The next GCIRC executive board meeting will take place in Paris on March 18, 2020. All GCIRC

members may contact either their national board member (see http://gcirc.org/presenta-

tion.html ) or the GCIRC Secretariat (mail: contact@gcirc.org ) to share any suggestion regard-

ing the future activities of the association.
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Welcome to New GCIRC members
We have the pleasure to welcome a new member, Prof Wancang SUN, rapeseed breeder from

Gansu Agricultural University, China.

GCIRC at the Canola Week, Saskatoon, Canada, 4-5 December 2019

The Canola days took place in Saskatoon, Canada, on December 4™ & 5%, 2019, “to get the latest in-
formation on industry priorities, production challenges, breeding and genomics, digital technologies
and new opportunities affecting this valuable crop!”. The organizers invited GCIRC Secretary-treasurer
Etienne Pilorgé to present the last evolutions of the association and future possibilities for enhanced
interactions. Further information on the presentations made during these two days will be given in the
next issues of this newsletter.

Collecting the 15t IRC presentations, let us go on!
To the attention of the participants to the 15™ IRC in Berlin, it is not too late to send us your

presentations or posters as pdf files. They will be published on the new GCIRC website, coming

soon.

Some highlights from the XVIII International Congress on Molecular Plant-Microbe

Interactions (IS-MPMI) 2019

Suzana Stjelja, third-year PhD student at the Plant Biology Department at the Swedish University of
Agricultural Sciences (SLU) in Uppsala, Sweden attended XVIII International Congress on Molecular
Plant-Microbe Interactions (IS-MPMI) from July 14" to 18™ in Glasgow, Scotland, with support of the
GCIRC. She points out some highlights of the conference, with a special attention to potential applica-
tions to Clubroot/ Plasmodiophora studies, and more generally pathogens of Brassicaceae.

July 14-18, 2019

IS' (T)P(I)I GlangW Scotland

XVIII CONGRESS

<< My PhD research has an emphasis on genomics of the soil-borne plant pathogen Plasmodiophora
brassicae that attacks plants in the Brassicaceae family and causes characteristic root galls or clubroots.
The clubroot disease is rapidly spreading throughout the world including Sweden and reducing yields
of economically important Brassica crops. P. brassicae is very difficult to control because of its ex-
tremely resilient resting spores that can survive up to two decades in the soil and which no chemicals
can target. As an obligate biotroph (it cannot be cultivated on media and only exist in the soil or in
living plant cells) P. brassicae is a challenging organism to study. Many aspects of its life cycle, infection
process and genetics still remain unknown. My research focuses on refining the P. brassicae genomic
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information by using long-read PacBio sequencing data, performing genome comparisons among a
range of different P. brassicae pathotypes and deciphering clubroot associated microorganism com-
munities. The long-term objective is to provide better understanding of P. brassicae genetics and ge-
nomics and contribute with new information that may form the basis for improved means of plant
protection.

Thanks to the GCIRC support, | was able to attend the IS-MPMI congress and acquire an overview and
new insights into host-microbe interactions, genomics of plant pathogens and microbiome studies,
topics that are essential for my ongoing PhD projects. Furthermore, in the congress poster session |
had the opportunity to present my own research and discuss results achieved by PacBio sequencing of
the P. brassicae nuclear and mitochondrial genomes. A friendly environment at the congress encour-
aged me to interact with fellow PhD students and researchers at all career levels and offered a valuable
opportunity to create scientific networks.

Here | present a report of the IS-MPMI congress including summaries for:

. Recurrent hybridization introduces high genetic variability in crop pathogen, a fascinating talk
revealing importance of recombination and hybridization for evolution of fungal wheat pathogens.
This study was of special interest for me because presented methods and findings may be applied to
investigate genome-wide variation among P. brassicae pathotypes.

. Two poster presentations with focus on the Brassica pathogens, Alternaria brassicae and P.
brassicae.
. Reproducibility in Science, a workshop that highlighted issues concerning re-use of scientific

data and provided a range of valuable tools and workflows which facilitate data management and data
sharing. ): Dr. Benjamin Schwessinger (Research School of Biology, The Australian National University,
Can-berra, Australia) addressed challenges arising when reproducing, replicating and re-using our own
or someone else’s data. The slides he presented are accessible at https://figshare.com/articles/Re-
producibility for Everyone workshop slides ICMPMI2019/8874506

Recurrent hybridization introduces high genetic variability in crop pathogen (Concurrent session 15,
July 17): Dr. Eva H. Stukenbrock (University of Kiel, Germany) presented findings from comparative
population genomic studies on economically important fungal pathogens from Zymoseptoria species.
These studies demonstrated the importance of recombination and recurrent hybridization for the
emergence of new genetic variation in the pathogen genomes.

Zymoseptoria tritici and Z. ardabiliae are recently diverged sister species that evolve in highly dissimilar
environments with non-overlapping hosts. Z. tritici causes septoria leaf blotch on wheat that is culti-
vated in agricultural systems while Z. ardabiliae infects wild grasses. Z. tritici has a sexual and asexual
state and its haploid genome (40 Mb) comprises 21 chromosomes of which 8 are accessory chromo-
somesl. Due to highly variable accessory chromosomes, large structural variation in the core chromo-
somes and extensive nucleotide diversity, the Z. tritici genome has remarkable levels of genetic varia-
tion. In order to identify mechanisms that contribute to this genetic variation Stukenbrock and
Dutheil2 investigated genome-wide patterns of recombination rates through linkage disequilibrium
among single nucleotide polymorphisms (SNPs) in Z. tritici and Z. ardabiliae. They reported overall high
recombination rates as well as higher recombination hotspot frequency and the occurrence of stronger
hotspots in Z tritici compared to Z. ardabiliae. When mapped to coding sequences, more than 50% of
the Z. tritici hotspots co-localized with exons. This finding indicated that the recombination hotspots
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in coding regions might be under selection because they enable fast emergence of new alleles and
allele combinations essential for evolution of the wheat pathogen in agricultural environment.

Dr. Stukenbrock and her team generated full genome alignments and estimated distribution of intra-
and interspecific genetic variation in order to further analyze highly variable regions (HVRs). Multiple
genome alignments were based on de novo assemblies of 26 genomes from five Zymoseptoria species,
sequenced with Illumina (short-read) and PacBio (long-read) technologies. After comparing coordi-
nates between the alignments by projecting the alignments against the reference genome of Z. tritici,
SNPs were identified. Analysis of intraspecific genetic variation showed a variable pattern with high
peaks of variation restricted to short regions along the Z. tritici chromosomes. Furthermore, these pol-
ymorphic HVR windows included two or more distinct haplotypes. This high local variation was vali-
dated on two independent Z. tritici assemblies, generated by Illumina and PacBio and the haplotypes
were confirmed by PCR amplification. To address the origin of the HVRs, Dr. Stukenbrock hypothesized
that distinct haplotype patterns in the Z. tritici genome could be a product of introgression or gene
flow between closely related species. This hypothesis was tested by generating a phylogenetic tree for
every 1 kb window along the genome. Each window was classified as “monophyletic”, if sequences of
the Z. tritici isolates clustered together or “nonmonophyletic”, if the Z tritici sequences clustered with
the sister species. A majority of the nonmonophyletic windows correlated with coordinates of the
HVRs, suggesting that the regions with high local variation and distinct haplotypes most likely originate
from introgression and recurrent hybridization between Zymoseptoria species. When investigating
functional relevance of the genomic regions with introgression signatures, it was found that protein-
coding genes were not enriched in these regions. However, it seems that fast evolving genes with “high
effect” mutations and transposable elements are located in the introgressed regions.

The findings presented by Dr. Stukenbrock were recently published3, providing a prominent example
of how high recombination rate and recurrent hybridization enable pathogens to rapidly evolve and
overcome new host resistances. By demonstrating that genome alignments generated from de novo
genome assemblies (and not by mapping reads to a reference genome) are necessary to recover highly
divergent regions from genomic data, this study provides valuable guidelines for performing compar-
ative population genomic analysis on other pathogens, including plasmodiophorids. Levels and distri-
bution of genetic variation among P. brassicae pathotypes and mechanisms contributing to variation
are poorly understood. Active genes coding meiotic-related proteins in the P. brassicae e3 nuclear ge-
nome were recently identified4. This finding suggests that the recombination events are possible in
the P. brassicae genome. Further studies are necessary to investigate whether recombination might
have an important role in evolution of P. brassicae.

Investigating the molecular interactions of Plasmodiophora brassicae with Arabidopsis thaliana
through a genome-wide association study and gene expression analysisists(Poster 853-P2): J. Ochoa
(Institute of Plant Genetics, Poland) presented a poster on resistance and susceptibility to clubroot
disease caused by Plasmodiophora brassicae. More than 140 Arabidopsis accessions were infected
with a P1b pathotype predominant in Poland. Arabidopsis accessions were screened for absence/pres-
ence of clubs and DNA was extracted from samples (hypocotyl and upper parts of roots) collected at
19 dpi. DNA was used for quantitative PCR to estimate relative infection levels based on the pathogen
gene (Pb18S) and the host gene (AtSK11). Screening and quantitative PCR identified twelve resistant
Arabidopsis accessions. These accessions were used for genome-wide association analysis (GWAS) and
results showed a significant peak on a SNP next to the RPB1 resistance locus, previously identified in
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the Arabidopsis accessions Tsu-0 and Ze-0. GWAS analysis of Arabidopsis susceptible accessions indi-
cated a larger number of genes. T-DNA knockout lines were created for selected gene candidates. Val-
idation of resistance caused by the RPB1 locus as well as evaluation of T-DNA knockout lines and gene
expression analysis (RNA-Seq) are ongoing.

Whole-genome analyses reveal novel pathogenic features of the necrotrophic pathogen-Alternaria
brassicae (Poster 849-P2) : Dr. Sivasubramanian (National AgriFood Biotechnology Institute, India) pre-
sented a poster with focus on Alternaria brassicae, a fungal pathogen that causes leaf blight/spot dis-
ease of Brassica crops. The disease is economically important, causing 10-70% yield losses worldwide
and with no known source of resistance among cultivated Brassica species.

By using Nanopore sequencing, Dr. Sivasubramanian and his team described A. brassicae whole-ge-
nome assembly (34 Mb) with 50% GC content, 11,593 predicted genes and 9.33% repeats. They were
first to report dispensable chromosomes in A. brassicae. Annotation procedure predicted various ef-
fectors, secondary metabolites and carbohydrate-active enzymes some of which were solely present
in A. brassicae. Most of the predicted effectors were common among Alternaria genus indicating a
broad mechanism of pathogenesis. Synteny analysis between six Alternaria species identified a genetic
basis for exclusive production of Destruxin B, a known pathogenicity factor coded by a secondary me-
tabolite cluster. Two genes from this cluster coding for the key enzymes, the DtxS1 (nonribosomal
peptide synthetase) and DtxS3 (aldo-keto reductase), were absent from all other species except A.
brassicae. In addition, seven secondary metabolite gene clusters, including a cluster coding for HC toxin
were identified on otherwise gene sparse and repeat reach dispensable chromosomes. Among six Al-
ternaria species, the A. brassicae genome has the highest repeat content and abundant transposable
elements. Moreover, a significant overlap was found between repeat-rich regions and regions with
effectors and secondary metabolites.

References
1. Goodwin SB, Ben M'Barek S, Dhillon B, Wittenberg AHJ, Crane CF, et al. (2011). Finished
Genome of the Fungal Wheat Pathogen Mycosphaerella graminicola Reveals Dispensome
Structure, Chromosome Plasticity, and Stealth Pathogenesis. PLOS Genetics 7(6): €1002070.
https://doi.org/10.1371/journal.pgen.1002070

2. Stukenbrock EH and Dutheil JY. (2018). Fine-scale recombination maps of fungal plant path-
ogens reveal dynamic recombination landscapes and intragenic hotspots. Genetics 208 (3):
1209-1229. https://doi.org/10.1534/genetics.117.300502

3. Feurtey A, Stevens DM, Stephan W, Stukenbrock EH. (2019). Interspecific Gene Exchange
Introduces High Genetic Variability in Crop Pathogen. Gen. Biol.& Evol. 11 (11): 3095-3105.
https://doi.org/10.1093/ghe/evz224

4. Stjelja S, Fogelqvist J, Tellgren-Roth C, and Dixelius, C. (2019). The architecture of the Plas-
modiophora brassicae nuclear and mitochondrial genomes. Sci Rep 9, 15753. https://www.na-
ture.com/articles/s41598-019-52274-7

>>
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Value chains and regional news

e USA: opening a new oilseed crushing plant in Montana
Reported by US Canola Association newsletter of January (https://www.uscanola.com/newslet-

ter/canola-quick-bytes-january-2020/ ): “In early 2020, the largest oilseed crushing plant in

Montana is scheduled to open. Montana Specialty Mills will crush organic canola, non-GMO can-
ola and flax, grown by farmers in Western Canada and the northern U.S. plains. It will crush up
to 10,000 bushels per day or 225 tons of oilseeds.” Meaning an initial capacity of 70000 tons a
year for a still small market of organic and non-GMO canola.

e Germany: UFOP report on global market Supply: Sustainable Intensification of arable Pro-
duction for Food Security and Climate Protection

“Climate change dictates more productivity and efficiency while taking the requirements of sus-
tainable production into account at the same time. Biofuels from cultivated biomass play a lead-
ing role when these are being produced according to the legal specifications of the Renewable
Energy Directive (RED Il), emphasizes the UFOP” . https://www.ufop.de/english/news/sustaina-

ble-intensification-arable-production-food-security-and-climate-protection/

e Cooking with Canola oil

Reported by US canola Association newsletter “Canola Quick Bytes” of January 2020, the Cana-
dian website canolainfo.org, offering information to consumer and specially” hundreds of reci-
pes made with heart-smart canola oil” in English, Spanish, French, Chinese and Korean.
https://www.canolainfo.org/recipes/find-canola-oil-recipes.php

e Canola: boosting canola and peas protein ingredients

Reported by Food ingredient 1t website on Jan 14", 2020 : « Canada’s Merit Functional Foods,
in consortium with seed processor Pitura Seeds and health brand The Winning Combination, has
raised new capital to rapidly expand its ability to meet market demand for plant-based proteins
and by-products, including trending peas and canola. » The co-investment comes from the super
cluster Protein Industries Canada (PIC), an industry-led, non-profit organization that aims to
boost Canada’s market viability as a global source of plant protein ingredients ». Merit uses the
Burcon Nutras Science’s technology, developed for more than 19 years and is currently building
its plant-based protein processing facility, where it will produce what is marketed as the “world’s
first high-purity, non-GMO canola protein.” Read more on https://www.foodingredi-

entsfirst.com/news/pea-and-canola-boost-funding-will-merit-functional-foods-to-expand-dis-

ruptive-plant-protein-technology.html

o Pakistan OSR oil imports: Pakistan: Qilseeds and Products Update

USDA, Foreign Agricultural Service news Dec 27", 2019: “Rapeseed imports are up ten percent
from a year ago at 907,485 metric tons, while imports of soybean oil and palm oil are up 60
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percent and four percent respectively. The imports offset the lower domestic cotton production.
Pakistan remains one of the world’s largest vegetable oil importers.”

e Ukraine-China: Ukraine Signed A Rapeseed Meal Export Protocol with China

From USDA Foreign Agriculture Service news: USA GAIN Reports from Monday, December 23",
2019: “Ukraine signed a Protocol for veterinary and phytosanitary requirements for exports of
rapeseed meal to China. This agreement will further stimulate rapeseed processing in Ukraine.”

e France: drop in winter OSR acreage

Sowings of cereals and rapeseed show a general decline, in "a context of bad weather which
makes the estimates of areas uncertain", said on December 10™" the statistical service of the
French Ministry of Agriculture (Agreste).

"The winter cereal acreage would reach 6.55 Mha in 2020, 5% down compared to 2019 and 7.8%
compared to the 2015-19 average. Winter rapeseed would see its acreage shrink to 1.049 Mha
(- 4.9% compared to 2019). In detail, the soft winter wheat sole would reach 4.729 Mha, down
4.8% over one year and 5.6% compared to the 2015-19 average. Winter rapeseed sole would
drop 4.9% year-on-year and 26.8% from the 2015-19 average, to 1.049 Mha, the lowest since
2002.

¢ Russia

During the Canola days, Dec 2019, Sergey Tuchin, from the German Seed Alliance, reported that
Russia planted nearly 1.9 million ha rapeseed in 2019 , mainly as spring OSR (about 80%) and
20% winter oilseed rape for a production of 2.2 MT, and eyes expansion to over 4.9 million by
2024. For longer term, the potential acreage in the Northern West and Siberian territories is
considerable, ranging about 115Mha and offering good opportunities for spring OSR, only pos-
sible oil crop in these regions. Rapeseed fits well in cereal rotations and is oriented to export
after processing in Russia, targeting in future the Chinese market with productions of Siberia
and far East. Average yields are still low, less than 1.5t/ha due to low input practices in most
regions and dry conditions, and technical challenges remain important.

Scientific news

Publications:

BREEDING

Blanc, N. Knock-out of the phytic acid synthesis gene BnIPK2p in rapeseed by CRISPR/Cas9. Master
thesis University of Kiel. https://www.ufop.de/files/4115/5541/5630/Noelle Blanc MSc the-
sis 10 04 18.pdf

Yu, K., Wang, X., Li, W. et al. Identification and physical mapping of QTLs associated with flowering
time in Brassica napus L. Euphytica 215, 152 (2019) https://doi.org/10.1007/s10681-019-2480-
8
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Wolko, J., Dobrzycka, A., Bocianowski, J., & Bartkowiak-Broda, |. (2019). Estimation of heterosis for
yield-related traits for single cross and three-way cross hybrids of oilseed rape (Brassica napus
L.). Euphytica, 215(10), 156. https://doi.org/10.1007/510681-019-2482-6

Luo, X., Tan, Y., Ma, C,, Tu, J.,, Shen, J., Yi, B., & Fu, T. (2019). High-throughput identification of SNPs
reveals extensive heterosis with intra-group hybridization and genetic characteristics in a large
rapeseed (Brassica napus L.) panel. Euphytica, 215(10), 157. https://doi.org/10.1007/s10681-
019-2484-4

Afrose, R., Hossain, M. M., Shahinur, N. N., Mostofa, M., & Shamsuzzoha, M. Gene action and heterosis
studies for yield and yield contributing traits in Rapeseed (Brassica napus L.) genotypes by line

X tester analysis. http://azarianjournals.ir/?p=3388

Dezfouli, P. M., Sedghi, M., Shariatpanahi, M. E., Niazian, M., & Alizadeh, B. (2019). Assessment of
general and specific combining abilities in doubled haploid lines of rapeseed (Brassica napus L.).
Industrial Crops and Products, 141, 111754, https://doi.org/10.1016/j.indcrop.2019.111754

Gul, S., Uddin, R., Khan, N. U., Khan, S. U, Ali, S., Ali, N., ... & Hussain, D. (2019). Heterotic response
and combining ability analysis in F1 diallel populations of Brassica napus L. Pakistan Journal of
Botany, 51(6), 2129-2141.http://dx.doi.org/10.30848/PJB2019-6(36)

Yun, D., Yi, W., Feng-wei, J., Li-juan, X., Yan, F., & Zheng-ying, Z. JIA-2019-0220 Differentially expressed
miRNAs in anthers may contribute to the fertility of a novel Brassica napus genic male sterile
line CN21A miRNAs . Journal of |Integrative Agriculture. http://www.chi-
naagrisci.com/Jwk zgnykxen/EN/article/searchArticle.do

Dhaliwal, I., Mason, A., Banga, S., Bharti, S., & Banga, S. S. (2019, October). Amelioration of genetic
diversity and its assessment in Brassica napus-carinata introgression lines. In IOP Conference
Series: Earth and Environmental Science (Vol. 346, No. 1, p. 012073). IOP Publishing. https://iop-
science.iop.org/article/10.1088/1755-1315/346/1/012073/meta

AmosovaA V, ZoshchukS A, Volovik VT,Shirokova AV, Horuzhiy NE, Mozgova GV, et al.(2019) Pheno-
typic, biochemical and genomic variability in generations of the rapeseed (Brassica napus L.)
mutant lines obtained via chemical mutagenesis. PLoSONE  14(8):e0221699.
https://doi.org/10.1371/journal.pone.0221699

Nikzad, A., Kebede, B., Pinzon, J., Bhavikkumar, J., Yang, R. C., & Rahman, H. (2019). Potential of the C
Genome of Different Variants of Brassica oleracea for the Improvement of Agronomic and Seed
Quiality Traits of B. napus Canola. Crop Science, 59(6), 2608-2620. https://doi.org/10.2135/crop-
5ci2019.05.0304

Nikzad, A., Kebede, B. D., Pinzon, J., Bhavikkumar, J., Wang, X., Yang, R. C., & Rahman, H. (2019). Po-
tential of the C genome of the different variants of Brassica oleracea for heterosis in spring B.
napus canola. Frontiers in Plant Science, 10, 1691. https://doi.org/10.3389/fpls.2019.01691

Bocianowski, J., Nowosad, K., Dobrzycka, A., & Wolko, J. (2019). Estimation of additive and epistatic
gene effects for phenotypic and biochemical traits in double haploid lines of winter rapeseed
(Brassica napus L.). Indian J. Genet, 79(3), 563-570.https://doi.org/10.31742/1JGPB.79.3.6
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Assessment of the Properties of Rapeseed Oil Enriched with Qils Characterized by High Content
of a-linolenic Acid. Sustainability, 11(20), 5638. https://doi.org/10.3390/su11205638
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Waste from the Production of Rapeseed Oil for Obtaining of New Polyurethane Composites.
Polymers, 11(9), 1431. https://doi.org/10.3390/polym11091431
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ECONOMY and MARKET
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MUSTARD and Other Brassicae

Singh, J., Singh, A. K., Chaubey, A. K., & Baghel, M. S. (2019). Impact of technological interventions on
productivity of mustard in Kymore Plateau and Satpura hills zone of Madhya Pradesh. Int. J.
Curr. Microbiol. App. Sci, 8(2), 2848-2855. https://pdfs.seman-
ticscholar.org/6f58/56b890607c33385be7fb66ec66b8deObbaf8.pdf
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Miscellaneous

Imaging, artificial intelligence

Hu, L., Liu, C., & Wu, X. (2019, July). Image Segmentation of Rape Based on EXG and Lab Spatial Thresh-
old Algorithms. In Proceedings of the 2019 International Conference on Artificial Intelligence
and Computer Science (pp. 384-389). https://doi.org/10.1145/3349341.3349436

Liu, Y., Liu, S., Li, J., Guo, X., Wang, S., & Lu, J. (2019). Estimating biomass of winter oilseed rape using
vegetation indices and texture metrics derived from UAV multispectral images. Computers and
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Upcoming International and national events

3-5 February 2020. iCROPM2020. Crop modelling for Agriculture and Food Security under
Global Change. Montpellier, France.
https://www.icropm2020.org/

9-12 February 2020. World congress on oils and fats. Sidney, Australia.
www.wcofsydney2020.com

World Congress on
Oils & Fats 2020
9-12 February 2020
e International Convention Centre > »
% A Sydney | Australia /

www.wcofsydney2020.com

26-29 April 2020. AOCS Annual Meeting. Montreal, Canada.
https://annualmeeting.aocs.org/

April
26-29
2020

AOCS Annual
Meeting & Expo

Montreal, Quebec, Canada

6-10 September 2020. 32" Annual Meeting AAIC Association for the Advancement of In-
dustrial Crops. Bologna, Italy.

WWW.aaic.org
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" 32" ANNUAL MEETING

SEPTEMBER 6-10, 2020

BOLOGNA - ITALY
Plesso di Agraria - University of Bologna

Abstract Submission Deadline: April 20, 2020

27-30 September 2020. Brassica 2020, Saskatoon, Canada.
http://cruciferseq.ca/Brassica2020

29 September — 15 October 2020. IOBC-WPRS Working Group "Integrated Control in Oilseed
Crops", Rennes, France.
http://www.iobc-wprs.org/events/index.html

d control in o,/s

L Ay 7o
- ©
gg e S = Q@

IOBC-WPRS

On
% September 29 - October 1, 2020 / >

Rennes (France)

24-27 September 2023. 16" International Rapeseed Congress, Sydney, Australia.
www.irc2023sydney.com

16th Int ernatlonal Rapeseed Congress
24-27 September 2023 | ICC Sydney Aust

www.irc2023sydney.com
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We invite you to share information with the rapeseed/canola community: let us know the
scientific projects, events organized in your country, crop performances or any information
of interest in rapeseed/canola R&D.

Contact GCIRC News:

Etienne Pilorgé, GCIRC Secretary-Treasurer: e.pilorge@terresinovia.fr

Contact GCIRC: contact@gcirc.org
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