W-1186 , Genetic Variability in Cyst and Root-knot Nematodes
Annual Meeting Minutes

Davis, CA

Attending:   E. Caswell‑Chen, H. Ferris, F. Gray, S. Hafez, B. Hyman, R. Ingham, H. Melakberan, S. Nadler, T. Powers,  P. Roberts, B. Sipes, S. Thomas, and V. Williamson,

1. Meeting called to order at 9:00 am by Brent Sipes (acting as Chair for Pat Donald).

2. Announcements 

1.Administrative Advisor Don Cooksey could not attend this meeting, but he provided comments for group consideration. Issues raised by AA Don Cooksey: were that 1) we should plan on discussing a new project, 1998‑2003 and 2003‑2008 have been the periods for this project; and 2) the NRI deadlines are coming up. A new project would be something that would be discussed in advance of the 08 deadline.  We need to see if there is a time period on the length of these projects, because a renewal might be possible to continue with the current “more broad” project on management systems for nematodes in agriculture that consider genetic variability. Brent will check with Don Cooksey on what we can do to “renew.”  Do we need a new “objective” to renew the project?

2. Ed Caswell‑Chen described the local arrangements and gave a Welcome to UC Davis. The future of Agricultural Experiment Station campuses relative to nematology research was discussed.  A range of concerns and opinions were presented. A general discussion on the AES–concludes that there is a general need to do more outreach to user groups so that the groups know what the value of the AES is and hence will support the AES more.

3. Tom Powers discussed a North‑Central new multi‑state project idea.  The theme of the project “Consideration of nematode disease problems as invasive species.”  The project would deal with invisibility of environments using the soybean cyst nematode as a model system.  The idea is to come up with unifying approach to this as a good model for nematode research, as a broader scientific problem.  An idea is to convert this to an NRI proposal in addition to submitting a proposal for a new project (in December).  APHIS provides lists for nematodes that are a problem as invasives.

3. Progress Updates 

1. Fred Gray–Wyoming:  Fred reported on research dealing with Abamectin (Syngenta) seed treatments for H. schachtii on sugarbeet.  The highest rates lead to a reduction of nematode reproduction, but some plant growth influences.  Also conducted field experiments but had low populations of cyst nematode, did see some phytotoxicity (root yield reduction and plant stands).  No control of beet curly top virus or sugarbeet root maggot.   Also reported on research on 23 sugarbeet US cultivars from 7 different from seven companies for reaction to H. schachtii.  Only Syngenta cvs. HM 1334 and ‘Nematop’ (from Europe) (0.6 and 0.2 cysts and females per root, respectively after 6 weeks) were extremely resistant.  Interestingly, even suscepts had some plants with “0” females among the 10 reps.   Ed and Saad can repeat with different populations of nematodes to test these.  

2. Saad Hafez–Idaho: Saad reported on several different research areas.  M. hapla on sugarbeets was investigated.  Even 0.2 M. hapla  per cc of soil caused a reduction in yield, and up to 50% loss in 4 M. hapla  per cc of soil.  Also looking at bean and alfalfa with .  M. hapla and M. chitwoodi.  Also testing sugarbeet cvs. For resistance to H. schachtii, and also to determine the overwintering ability of H. schachtii in micoplot experiments (46% and 24% reductions in top foot and next foot, respectively).  Did research on new nematicides for testing with M. incognita,  M. hapla and M. chitwoodi in greenhouse experiments, and the results showed activity.  Also tested green manure of radish and mustards, against M. chitwoodi  and ‘Defender’ and ‘Comet’ radishes were effective (in greenhouse with no incorporation).  Conducted a field study with radishes and lentils well.        

3. Haddish Melakeberhan–Michigan: Hadish spoke  on M. hapla collected from different nursery locations in Michigan.  He also covered research on the nematophagous funus Hirsutella minnesotenis parasitizing M. hapla. Different geographic isolates showed different susceptibility to the fungus.  Understanding the relationships among M. hapla  and H. glycines populations to MeBr alternative biofumigants and the role of these nematodes in nutrient use efficiency of host genotypes are continuing. 

4. Brad Hyman–UC Riverside: Discussion of research on mtDNA variability.  13‑14 kb mt genomes are common (Romanomermis is large 26 kb – because of large repeating units).  Comparisons among what is known of maps.  Rolling circle amplification is discussed as a mechanism to assess mt gene order variation. Has been working on pillbugs infected by Thaumamermis cosgrovi, and the nematodes are the same within individual pillgbugs.  They are working on infecting the pillbugs. 

5. Ed Caswell‑Chen–UC Davis: Ed discussed research with the potential biological control bacterium, Lysobacter enzymogenes (strain C3).  The bacterium produces chitinases, proteases, lipases—and under laboratory conditions, it can even dissolve nematodes.  C. elegans eggs and adult forms seem to be susceptible to L. enzymogenes toxicity, and the plant parasites H. schachtii, A. fragariae, Pratelynchus juveniles also susceptible.  Research is continuing with plants, nematodes, and the bacterium. Research on decomtamination of irrigation water using ozone was also discussed.  The research is to address concentrations of ozone necessary in water to kill plant‑parasitic nematodes. Discussed recycling mechanisms, Water retreatment strategies, and ozone treatment to clean up water –nematode cleanup.  Duration of ozone exposure more important than concentration for efficacy.  90% kill with 2‑8 ppm ozone irregardless of nematode species. Also discussed variation among C. elegans isolates and how the Caswell‑Chen lab is isolating C. elegans from nature with reference to the comparison of survivorship between N2 and wild caught, tradeoff between reproductive intensity and life‑span.

6. Brent Sipes – Hawaii: Reports on taro and germplasm screening to Meloidogyne javanica using different accessions for the TANSOA collections and others (Hawaiian cultivars).  Doing greenhouse experiments, inoculate plants and then look at eggs in the corms.  Taro is a good host for the nematode (PF/PI of 2 at the lowest over 5 months, but as high as 50 or so).  There were cultivars that have low reproduction but they are still susceptible to rootknot nematodes. Also doing work with green manure plants as possible for use in tropical environments.  Rape, sorghum, sunn hemp, and others.  Different cover crops might be useful, and can get good biomass, but need proper agronomic practice to get good plant growth.  Also doing microbial community profiling.  

7. Phil Roberts – UC Riverside: Genetic control of resistance to rootknot nematode galling and reproduction in beans. Cowpea can serve as a green manure cover crop that can be effective in reducing rootknot nematodes. Considering lima beans (and cowpea as well, but will focus on lima today) large seeded and baby (small) seeded as classes.  Have been working to put resistance into baby lima beans.  In large limas there is resistance to Mi, but not to M. javanica .  So, galling looks to be caused by two different specific interactions across the two species.  Looking at a series of genes that have come from accession (L‑136) from the 40s or so.  A gene blocks Mi reproduction and a gene that blocks galling, and also one for galling by Mj ( but not reproduction).  There are a range of genotypes among these accessions.    Resistance to galling and reproduction controlled by different genes; found in other legume genera.  The system provides an excellent model for dissecting gene expression pathways. In field plots, R‑galling and R‑reproduction genes contribute similarly to plant tolerance (but may get a better indication later).  In field plots, combination of R to galling and reproduction genes will give strongest resistance.  The R genes have been pyramided into Cariblanco N, a new lima bean cultivar released for California.

8. Tom Powers – Nebraska: Discussed using rDNA as a bar code on the 3’ region of 18S (as opposed to 5’ of Blaxter group) with analyses using individual nematodes looking at sequence differences.  Had 40 m x 40 m plots in Costa Rica to sample from to get biodiversity in the rainforest.  Have looked at 240 nematodes to give 130 unique sequences (80 from each strata of the forest).  

9. Steve Thomas – New Mexico: Determining the reproduction and host response of various Meloidogyne species and host races on Yellow nutsedge (Cyperus esculentus) and purple nutsedge (C. rotndus) – M. incognita races 1,2,3, M. javanica, and M. hapla (western biotype from eastern New Mexico on peanuts probably came in from Texas on green bean processing equipment).  On yellow nutsedge M. hapla  reproduced very well (the best among the rootknot nematodes tested). M. incognita 1,2,3 all reproduce on yellow nutsedge.  M. hapla  does not go to purple nutsedge, but M. javanica and the three races of M. incognita do. 

10. Valerie Williamson–UC Davis:  The strange genetics of M. hapla. Investigating the genetics of M. hapla – has a small genome (6 E7 bp) – Washington University in St. Louis has been doing work on ESTs in M. hapla. M. hapla is a meiotic parthenogenetic nematode with n= 16 chromosomes. Isogenic lines developed to look at crosses.  M. javanica, M. incognita, and M. arenaria are mitotic parthenogens so mating is not possible.  Looking at marker segregation in two lines of M. hapla , and saw 1:1 segregation pattern that is puzzling – perhaps caused by crossovers on both chromosomes instead of one.  

11. Russ Ingham–Oregon:  The effect of potato variety on M. chitwoodi population dynamics. Discussing research on M. chitwoodi population dynamics relative to degree days in potato in Oregon and Washington.  The damage caused to potato is cosmetic, so management is relatively critical.  Have used the population model to determine when to make applications of  Vydate (at Klamath Falls).  The half‑life of Vydate is about 2 weeks. Vydate C‑LV can be effective when applications are made before the hatch of the 2nd generation at about 1000 Degree Days. The second generation hatch is relatively uniform in time.  Assessing whether or not cultivar matters, and have done field experiments with 5 cvs.  The 1000 DD J2 hatch is the same in all 5 cvs. except perhaps ‘Ranger’ that had one rep that had hatch earlier – so for all cvs can use the 1000 DD model as a mark for Vydate application.  Russ also investigated whether or not population dynamics are density dependent.  Vydate applications need to be made early enough to catch the hatching of J2s.  During the research on field population dynamics, also conducted research on symptom (bumps on tubers, and brown spots in tubers surrounding females) development in potato relative to  M. chitwoodi .

4. Business

1. 2006 Annual Meeting: Brent Sipes will ask Ekat Riga about meeting in Washington state. As a backup, UC Riverside has agreed to host the meeting.  The meeting time will be the first or second week in November.  

2. New Members: We can ask Byron Adams, at BYU in Salt Lake City, about participating in the group. 

3. 2006 Officers: Brent Sipes will rotate to Chair. Ekat Riga will rotate to Vice Chair. 

Haddish Melakeberhan was elected Secretary by acclamation. 

5. Meeting Adjourned at noon Thursday November 10, 2005.

