
 

 

 

PULSE & SOYBEAN AGRONOMY WORKSHOP  

**Responses For Questions Not Asked During Event 

Session 1:  Weed Management in Pulses   

1. PANEL - Selective tillage has been suggested to help with HRWM, but we've heard that it may be 

detrimental to weed seed predation. What are your suggestions for balancing this?  

Response: Tillage is definitely detrimental to seed predators. I would say the jury is still out on how 

selective tillage impacts seed predators, however, and I don’t believe this has been looked at. What I 

would suggest is if a grower has a major resistance issue and they feel they need to till, while I would 

never advocate for tillage I would not suggest avoiding it in favor of the beetles as I think it will take too 

much time for the beetles to build a population great enough to have the same immediate impact tillage 

will have. Also, some seeds are not preferred by invertebrates and if the weed a grower is dealing with 

falls into that category, they won’t be helping out much anyways. But yes, tillage will impact their 

populations, especially over the long term. (Dr. Willenborg) 

2. PANEL - What are the MRL issues with respect to Gr 14 in lentil? 

 

Response: As far as I am aware, there are no MRL issues with registered Group 14 herbicides in lentil. 

These are the established MRL’s in Canada for registered Group 14 herbicides in lentil: Aim – 0.1 ppm, 

Valtera – 0.07 ppm, and Heat – 0.3 ppm. The use of Heat as a desiccant in lentil had to be delayed as 

importing countries set their own MRL’s. This has been completed. In terms of unregistered use of Group 

14 in lentil, the only Group 14 that is not currently registered is Authority. The reason for this has nothing 

to do with MRL’s. Lentils do not exhibit sufficient tolerance to Authority for registration to proceed. (Eric 

Johnson) 

 

Keeping it clean website for more information on MRLs - https://keepingitclean.ca/ 

 

3. Dr. Willenborg / Eric Johnson - Do you feel the use of dicamba on RoundUp Ready 2 Xtend® soybeans 

is a viable option, or that it offers enough of a benefit versus glyphosate to justify the extra seed cost, 

given that the genetics for the Xtend® soybeans seem to be lower yielding so far? 

 

Response: The Xtend® soybean has a much more limited utility in Western Canada than it does in the 

United States. The ability to use dicamba will aid in the control of glyphosate resistant Palmer Amaranth 

and waterhemp (until they become resistant to dicamba) in the USA. In Western Canada, volunteer 

Roundup Ready (RR) canola is one of the more problematic weeds in soybean. As was mentioned in Eric’s 

presentation, dicamba is not that effective on volunteer canola. The only glyphosate resistant weed 

identified in Western Canada to date is kochia, although there is high risk for other weeds. Dicamba will 

control kochia at the rates registered for Xtend® soybean, however, it is important to note that Group 4 

resistant kochia has been identified in Western Canada so it is important to not overuse dicamba as 

well. There are other options for managing kochia and delaying glyphosate resistance in kochia (and 

https://keepingitclean.ca/


other weeds) with the use of RR soybean. They include Authority® or Valtera™ Pre- (Group 14), Edge™ 

Pre- (Group 3) if you want residual control or Aim® (Group 14), Blackhawk® (Group 14 + 4), or Heat® 

(Group 14) for straight burndown. Many of these herbicides are efficacious on cleavers as well, a weed 

that is predicted to be at high risk of glyphosate resistance. In-crop, there are more limited options, you 

are mainly relying on Group 6 (bentazon) by either using Basagran® or Viper® (Group 2 + 6). In RR 

soybean, growers should still be using more than just glyphosate alone for resistance management. 

There are opportunities to be using four or five different modes of action in a single year. Using this 

information should assist growers in making their own decision as to whether the Xtend® soybean offers 

an added benefit compared to RR cultivars.  

 

4. Dr. Willenborg / Eric Johnson - Has any research been done on new pulse crops and chemical options 

(besides lentil / pea) 

 

Response: Yes.  They were covered in Eric’s presentation which is online. See slides 10-12 on chickpeas, 

Slide 35 on faba beans, and slides 37-44 on soybeans. We are not currently doing any research on dry 

beans. 

 

5. Dr. Willenborg - Are there ways that chaff collections can be treated to reduce weed viability and / or 

improve nutritive profile (i.e. ammoniation)? 

Response: Not that I am currently aware of. I suspect anything that could be sprayed on the seeds would 

be tied up by the chaff. You can ammoniate straw and it would probably help chaff but wouldn't improve 

nutritive quality of the seeds a whole lot, as many of these seeds have decent quality already. But 

certainly chaff could be improved. Interesting idea nonetheless.  

6. Lena Syrovy - How does economics fit into productivity of a field in weed clipping? Do you have data 

for weed populations in the following year after wiping and clipping versus control? 

Response: Unfortunately we don’t have the long-term data yet to look at how these techniques affect 

future productivity to properly assess the costs/benefits. We can look to Australia for examples though, 

since they have longer term data, and Australian producers in some cases have really had no other 

choice but to adopt alternative weed management techniques to deal with the issues they’ve had with 

herbicide resistant weeds. There is an Australian training manual on IWM available online called 

“Integrated Weed Management in Australian Cropping Systems” 

(http://glyphosateresistance.org.au/IWM%20Manual/CRC%20IWM%20Section_Intro%20v7.pdf), with a 

chapter specifically on economics (https://grdc.com.au/__data/assets/pdf_file/0032/47768/iwmm1-

pdf.pdf.pdf).  

A notable finding in that chapter was that adopting integrated weed management practices increased 

economic returns averaged over a 20-year period, mainly due to lowered number of weed seeds in the 

soil seedbank. The same chapter also concluded that techniques that stopped weed seed set, as we are 

attempting to do with clipping and weed wiping, played the greatest role in reducing weed 

seedbanks. They found that the non-herbicide options they looked at were economically beneficial only 

when herbicide resistance was present, but herbicide resistant weed escapes are our main target for 

these techniques.   

http://glyphosateresistance.org.au/IWM%20Manual/CRC%20IWM%20Section_Intro%20v7.pdf
https://grdc.com.au/__data/assets/pdf_file/0032/47768/iwmm1-pdf.pdf.pdf
https://grdc.com.au/__data/assets/pdf_file/0032/47768/iwmm1-pdf.pdf.pdf


We do have a little bit of data on weed populations in the following year. From weed wiping we found 

that weed emergence was reduced by more than 50 per cent in the following spring by wiping weeds 

with glyphosate compared with the control. How quickly we saw a difference was surprising to us 

because our target weed wild mustard has a fairly persistent seed bank, meaning that there were 

already weed seeds in the soil from previous years that would have been totally unaffected by our weed 

wiping treatments. This is just based on one year of data but we are looking more closely at this for both 

weed wiping and clipping. 

We’ve only started the weed clipping project this year, but our colleague Eric Johnson has some 

preliminary data on this from weed clipping some time ago. The results were variable, but he saw that 

emergence of wild oat, wild mustard, and lambs quarters seedlings the following spring could be reduced 

with some clipping timings in at least some years. Again it is surprising to see differences already by the 

following spring due to seeds already being in the seed bank before clipping occurred, but this appears to 

at least be possible. We suspect that with use of these tools over time it will be possible to eventually get 

the number of seeds in the seedbank quite low. 

7. Dr. Beckie - Is herbicide resistance reversible?  

 

Response: No, at least not yet. RNAi technology to silence the genes conferring some types of target-site 

resistance is in its infancy – at least a decade away. 

 

  



Session 2: Sustainability, Soil Health, and Rotations  

1. Dr. Farrell - Which cropping systems around the world have the lowest greenhouse gas (GHG) 

emissions? 

 

Response: For a relatively simple question, there is no simple answer. There are so many variables that 

go into determining the emissions that it is difficult to pin down one cropping system that would give the 

lowest emissions. Generally speaking (and ignoring fuel and fertilizer production related emissions), 

however, systems that have low GHG emissions incorporate the following practices (i) reduce nitrogen 

fertilizer inputs (by including legumes in the rotation and/or use enhanced efficiency products); (ii) 

reduce tillage operations; (iii) use crop varieties with a high nitrogen-use efficiency, and a high resistance 

to disease; (iv) lengthen rotations and increase crop diversity; and (v) include a cover crop.  

 

2. Dr. St. Luce - Wheat crops following pulses report higher yields, but are there consistent quality 

improvements in wheat following a pulse compared to wheat following a cereal or canola? 

Response: High protein concentration in spring wheat is an essential quality characteristic, which is 

important when used for bread flour or other such uses. On average across locations, we found higher 

protein concentration in wheat following a pulse, particularly lentils, field peas, and green manure, 

compared to following wheat or canola. This was due to greater nitrogen supply and uptake following 

these pulses. Data from 2004 to 2014 from a long-term crop rotation experiment at Swift Current 

showed that wheat protein concentration was highest for the rotation with a green manure compared to 

the rotation with continuous wheat or wheat grown in a fallow system. Overall, wheat protein 

concentration is expected to be higher following a pulse compared to a cereal or oilseed due to greater 

nitrogen availability, but the magnitude will depend on site-specific conditions. 

 

3. Dr. Gan - If a producer is expecting to use high amounts of fungicides, should they consider adding 

nitrogen to the soil to offset the negative effects on rhizobia? 

 

Response: Seed treatments with recommended fungicides may not affect Rhizobium viability and 

function, because this has been tested and used for a long time in Western Canada. For foliar fungicide 

spraying, producers are encouraged to apply fungicides in a way that effectively covers the plant canopy 

as much as possible and avoids drops going to the bare ground. So timing of spraying is important not 

only considering fungal infection stage but also the canopy closure stage so that little fungicides drops 

going to the ground. If you do know Rhizobium was affected by fungicides, this will certainly decrease 

nitrogen-fixation. In this case, an increased fertilization will certainly help plant nitrogen requirement.       

 

4. Dr. Gan - The data clearly shows that increasing diversity in crop rotations increases diversity in soil 

bacteria. Is there a specific crop rotation that increases the soil health / beneficial soil bacteria the 

most? 

 

Response: We know that including pulses in rotation definitely increased biodiversity and the feedback to 

the plant growth. However, we have not come up with a quantitative assessment to identify which 

rotation patterns would be the optimal in enhancing soil diversity. Detailed research is ongoing at the 

Swift Current Research Centre and we should have more information on this subject at a later date.   



 

 

5. Dr. Gan - Which Fusarium species did you find the bacteria to have had an effect on? Was it the 

graminearum that is found to cause FHB or some other species? 

 

Response: Our current project is to identify antagonistic bacteria against Aphanomyces (causes root rot 

in peas and lentils). We have not looked at whether the isolates we have identified would also affect 

Fusarium spp. causing FHB in durum wheat. This is something we may want to do in the near future. In 

the scientific literature, there is some work showing that different rhizobacteria, particularly 

Pseudomonas spp. and Bacillus spp., may be antagonistic to soil-borne fungi, including Fusarium spp. For 

example, two bacterial strains, Lactobacillus plantarum SLG17 and Bacillus amyloliquefaciens FLN13 

reduced FHB index in durum wheat. In another study, Bacillus subtilis SG6 significantly reduced FHB 

severity on wheat in laboratory and greenhouse experiments. However, no detailed information from 

those reports can be found at this stage.  

  



Session 3: Fertility & Inoculants  

1. Panel - Faba beans seem unresponsive to nitrogen, potassium, sulphur, and phosphorus. It does not 

have any huge disease issues. Why is it considered an unpredictable crop - is it all water availability? 

 

Response: Aside from the occasional Agriculture and Agri-Food Canada (AAFC) trial with various varieties 

over the years we’ve only grown faba beans on an annual basis for a few years. In one four-year trial that 

concludes in 2017 we’ve had Snowbirds with essentially identical agronomy where yields have ranged from 

roughly 35-90 bushels per acre (bu/ac). They can be fairly sensitive to late seeding (this is a factor in the trial) 

but by and large moisture seems to be the big driver behind yield variability. Temperature likely plays a lesser 

role but they do prefer cool weather earlier in the season and through flowering. In 2014 where had more 

than enough water and below normal temperatures we hit 90 bu/ac (it was one of our poorest years for peas 

and soybeans). This past year (dry and hot) we had the lowest yields of the past four, and 2015 was the 

second lowest (also dry but wetter late in the season). In 2016 they had great potential but were badly 

damaged by hail. (Chris Holzapfel) 

 

I concur with Chris. My colleague Dr. Dale Tomasiewicz with AAFC is conducting irrigation scheduling 

studies with both faba bean and soybeans at Outlook. Results are not yet completed but Dale indicated 

that the faba beans were sucking up water this past summer to a much greater extent than soybean.  

Faba bean is a cool season crop. While I can typically bust 100 bu/ac of soybean in irrigated small-plot 

trials, the heat (or sunlight intensity) this past season, particularly during flowering reduced our yields by 

about half. This crop likes abundant moisture and cool weather. (Garry Hnatowich) 

 

2. Panel - Do you have any comments on phosphorus test levels prior to 2010? Did the wet, high yielding 

years have an overall effect on phosphorus removal rates? 

 

Response: I can’t say anything with too much confidence without data to back it up but I would say yes, at 

least to some extent. Phosphorus depletion can take several years to really become evident but for many 

areas, Indian Head included, the wetter conditions have allowed for above ‘average’ yields for most crops and 

P additions likely haven’t kept pace – I’m fairly comfortable saying that ours haven’t and we are now seeing 

consistently low P levels. That being said, our plot land has never been especially high and has never had a 

history of manure applications like many of the original experimental farms. As an example, if in a four-year 

rotation one grew 90 bu/ac barley, 50 bu/ac canola, 70 bu/ac wheat, and 50 bu/ac field peas the total 

removal would have been 176 lb P2O5/ac (36 lb/ac in the barley, 40 in the canola, 40 in the wheat, and 60 in 

the peas). Many growers seem to be recognizing the importance of thinking long-term for P but replacement 

rates can still be a tough sell as the crop responses to fertilizer applications tend to be modest at best in the 

year of application. (Chris Holzapfel) 

 

3. Garry Hnatowich - Can you address the efficiency of nodulation and nitrogen-fixation on lateral roots 

versus crown nodules, and whether there are differences in this related to the type of inoculant used? 

 

Response: The only study I’m aware of in Western Canada came out of Dr. Fran Walley’s research with 

chickpeas. In this study the lateral roots were highly correlated to nitrogen-fixation and seed yield. A 

possible reason for this could be that nodules formed at the crown position are shallower in depth from 

the soil surface and could be subject to desiccation during the heat of June/July. Should this occur 

nitrogen-fixation would be negatively affected? Lateral roots tend to be located deeper in the soil profile 



and could possibly avoid, or take longer to be affected, allowing for a longer period and greater levels of 

nitrogen-fixation to be supplied. Seed applied inoculation (peat or liquids) produce higher nodulation at 

the crown position. In-furrow applied inoculant (liquid or granular) encourage more lateral root 

nodulation. 

 

4. Garry Hnatowich - Polymer coatings have been a fad of the past when used for inoculation of pulses. 

Has there been any recent research on the efficacy as well as the viability of the Rhizobium when pre-

inoculated using a polymer coating in conjunction to seed treatment? In southern AB there is an 

increasing amount of peat and liquid inoculant applied in the winter and spring with a polymer 

coating on it (and some with a seed treatment also). Have you done any research with those coatings 

and noticed any difference in the efficacy of the inoculants when they are used?  How long does the 

rhizobia remain viable? 

Response: There hasn’t to my knowledge been any research on this specifically in a good while. Trials 
done in the early days of pre-inoculation often failed. However, newer technical advances in both 
polymer technology and application have apparently greatly enhanced the “shelf-life” of pre-inoculated 
seed such that some treatments can last for months. The Canadian government once regulated and 
tested pre-inoculated seed, unfortunately this no longer is the case. My advice is to ask what inoculant is 
being used in the pre-treatment and then contact the inoculant manufacturer for their thoughts. Ask 
both the treater and the inoculant company if either will assume liability for a possible problem. 
 

5. Garry Hnatowich - How frequently do inoculant manufacturers change their mix of rhiozobia strains 

and is there any benefit to switching inoculant products (strains) from year to year? 

Response: Difficult question to answer as manufacturers are under no obligation to disclose if or when 
they change strains. However, reputable companies should have a strain selection program that is on-
going. Changing a strain is no simple matter, a huge number of factors dictate the possibility of bringing 
a strain to the market place. However because of this, and its associated cost, an idea of how often a 
new strain enters the market by reputable companies will be indicated by the launch a “new & 
improved” type of sales/marketing campaign. Switching inoculant products (strains) will likely have 
limited benefit unless you’re switching to an improved strain, and this frankly is an unknown since there 
is little research interest in conducting product comparisons. 
 

6. Garry Hnatowich - How much value / weight can we place on the comparability claims of products like 

Trilex with peat & granular inoculants? 

Response: I am assuming the question refers to “compatibility” claims of seed treatments with different 
inoculant formulations. You can be assured of the claims if it’s coming from the inoculant manufacturer 
own compatibility testing program. Reputable companies will provide clear, precise information on 
planting windows for their inoculant formulation and registered seed treatments. Look for it in writing.  
WARNING – never use one company’s compatibility recommendations for another companies inoculants.  
Strains of rhizobia can differ tremendously in their sensitivity to seed treatments. 
 

 

 

 

 



7. Garry Hnatowich - What are the possible negative handling impacts of granular inoculants? 

 

Response: Granular inoculant formulations should be handled no differently than other formulations.  

Avoid high temperatures (higher than 25 °C), direct sunlight, and freeze-thaw cycling. When physically 

handling granules can be dusty so personal protective equipment and clothing should be used (eg. 

respirator, gloves, safety glasses, etc). In the field don’t fill much more than half your tank, too much 

product could result in bridging. Don’t leave granular product in the tank overnight. Cold night 

temperatures and a sealed tank with high humidity (granular inoculants, particularly peat based, contain 

moisture) can result in a solid block of frozen inoculant sitting inside the tank come morning.     

 

8. Garry Hnatowich - Due to economics, we are seeing some canola - lentil - canola - lentil rotations. Any 

comments on mycorrhizae losses due to this increased canola frequency? 

 

Response: So my thoughts on this are we know mycorrhizal populations decline significantly with a non-

mycorrhizal species such as canola (or any other Brassica species). Lentils also become highly mycorrhizal 

colonized when grown in a favourable, mycorrhizal populated soil. Therefore I suspect we might be 

losing possible phosphorus (and potentially some micronutrient) uptake from the soil in the above 

mentioned rotation. This could be yield-limiting on these soils and particularly so if they are also 

inherently low in phosphorus fertility. Additionally, as nitrogen-fixation is highly depend upon adequate 

phosphours nutrition then overall fixation rates might also be impaired. 

 

9. Chris Holzapfel - What size of opener were you using for the study on phosphorus rates and 

emergence? 

 

Response: I’m not positive on the specifics of all the sites off-hand but all would be a narrower knife opener 

with row spacing ranges from 9-12”. We have quite a low seedbed utilization at Indian Head with a 

SeedMaster drill (5/8” opener width, although actual product spread tends to be wider) and row spacing of 

12”. If we assume 1” fertilizer spread we have SBU of about 8% at Indian Head. 

 

10. Chris Holzapfel / Dr. Schoenau - Why is soybean uptake of phosphorus applied in previous years 

greater than soybean uptake of phosphorus applied in the soybean year? 

Response: While the plants won’t specifically differentiate between residual soil phosphorus and fertilizer 

phosphorus as long as it is in solution, close to roots, and in a plant available form, I suspect this mostly comes 

back to the timing of when soybeans are taking up the bulk of their phosphorus along with the low mobility 

and relatively low efficiency of phosphorus fertilizer, especially in higher pH calcareous soils. Although the 

data doesn’t always show this, it is generally accepted that soybeans will do better in high phosphorus soils 

than low, regardless of fertilization practices. To build on this, phosphorus fertilizer efficiency is also better in 

high phosphorus soils, presumably because the draw towards less soluble forms (usually associated with Ca) is 

not as strong when residual levels are high. While the chemical reactions responsible for this favour going 

from more to less soluble forms of phosphorus, it is still a cycle and that phosphorus can come available again 

down the road. Now, thinking specifically about soybeans, we tend to plant them last (into warm soils) and, 

even then, they grow very slowly for the first 6-8 weeks of the season. I’ve never seen (or heard about) the 

popup effect of phosphorus that we can commonly see early in the season with other crops such cereals or 

canola which are also generally seeded into cooler soils and grow quite rapidly earlier in the season. By the 



time soybean phosphorus uptake is really ramping up we are into late July at which point soil nutrient cycling 

is in full swing, there is a fully developed root system and, ideally, a well-established network of AMF to assist 

with phosphorus uptake. Consequently, the phosphorus taken up is coming from the entire soil profile as 

opposed to the more concentrated P band which, depending on conditions, may still be largely be intact and 

plant available. 

 

11. Dr. Schoenau - When it comes to carbonates and soluble salts, what is the best way to fight these 

conditions in soybeans? 

 

Response: Carbonates, soluble salts, and high nitrates in soil are contributing factors to iron deficiency 

chlorosis (IDC) in soybeans, but do not always produce IDC as environmental conditions like moisture are 

also important. I think the most appropriate means to address concerns over IDC in soybeans grown in 

soils that are likely to have these conditions, is in those fields to grow a soybean variety that has a high 

IDC resistance rating. 

 

12. Dr. Schoenau - If using an air drill with mid row banders, with limited ability to safely apply in-row 

with peas, is there any benefit to applying phosphorus and potassium down the mid-row banders to 

that seasons crop? Or would it only be a way to build or replace phosphorus and potassium levels 

from that seasons' pea crop removal? 

 

Response: I believe that there can be some benefit achieved in the year of application from the 

phosphorus and potassium in the mid row band as the roots grow outward later in the season. Early 

season phosphorus and potassium nutrition is important but the crop does also take up some 

phosphorus and potassium later on. Placement of phosphorus and potassium in bands is advantageous 

for availability in future years as it tends to reduce adsorption and precipitation reactions compared to 

broadcasting. 

 

13. Dr. Schoenau - What is your recommended fertilizer regime for field peas in the Brown or Dark Brown 

soil zone? Can you share what you do on your farm for pulse fertility year to year? 

 

Response: I think it is important to maintain soil phosphorus fertility in the rotation but I am limited by 

how much phosphorus I can safely place in the seed-row with the peas, especially in a drier environment.  

Therefore placement in a separate band is desirable, as well as increasing the rate applied to cereals in 

rotation that are much more tolerant to seed-placed phosphorus. I believe that the nitrogen provided in 

the 11-52-0 is sufficient in most cases to provide starter nitrogen. 

 

14. Dr. Schoenau - With ALS not doing soil tests anymore, what soil test labs can we send samples to? 

Response: Canola council has a list of labs on their website.  

http://www.canolawatch.org/2013/01/31/agriculture-labs/  

 

15. Dr. Schoenau - You mentioned pulses were generally unresponsive to foliar applied phosphorus, with 

a better response when seed placed. Any comments on broadcasting then incorporating phosphorus 

either in fall or in spring prior to a pulse - specifically soybeans?  

http://www.canolawatch.org/2013/01/31/agriculture-labs/


Response: Compared to canola and wheat, we observed in our trials that peas were less 
responsive to phosphorus application strategy in general, and overall less responsive to 
applied fertilizer phosphorus. However, the soils we worked with were rated as moderately 
deficient or marginally phosphorus deficient rather than severely deficient and I would 
expect to see pulses respond more consistently to phosphorus fertilization on low phosphorus 
testing soils. In a low testing soil in the Brown soil zone, we did observe soybean yield to 
positively respond to phosphorus (20 kg P2O5/ha) that was placed in- soil (seed-placed, 
banded below seed, broadcast, and incorporated), while broadcasting without incorporation 
did not produce any yield increase.   
 

16. Dr. Schoenau - While iron fertilization on pulses shows sporadic positive yield response, is there a 

plant health response (ability to withstand disease pressure)? 

 

Response: Unfortunately we did not do disease assessments in these trials but I do suspect that some of 

the unexplained variability that is observed in the responses of pulse crops to micronutrient fertilization 

in general from soil to soil and site to site, could be due to differences in disease pressure, and the 

complex interactions between nutrition of some micro’s and disease susceptibility. 

 

17. Dr. Schoenau / Chris Holzapfel - How do soybeans compare to peas as scavengers of phosphorus? 

 

Responses: This is pretty speculative as I’m not familiar with any trials looking at this specifically for both 

crops, but my guess would be that soybeans are as good, or better, at scavenging for soil phosphorus. 

Management for the two crops is essentially the same and primarily for maintenance of long-term soil 

fertility. We haven’t done any phosphorus work with field peas at Indian Head in at least a decade, but Guy 

Lafond’s work back then found that peas did not respond to phosphorus fertilization. For several years IHARF 

actually stopped applying any phosphorus with peas in our fill crops, but we rolled back on that decision 

recognizing that they were still using a lot and we were essentially mining the fields. It’s a similar story with 

soybeans, although we did find a couple of positive responses in our trials, the vast majority of trial results 

show little, or no response, and recommend application primarily for maintenance purposes. The only reason I 

would suggest that soybeans might even be better than field peas is that most of their uptake occurs quite a 

bit later in the season, giving more time for root and AMF development. (Chris Holzapfel) 

I am not aware of much info out there that allows direct comparison but I would say that both crops 

appear to do a pretty good job of utilizing residual fertilizer phosphorus from previous year’s fertilization. 

(Jeff Schoenau) 

 

18. Dr. Schoenau - How much phosphorus can be safely applied in seed row with soybeans? 

 

Response: From one study we did in controlled environments with a medium textured Brown Chernozem 

using approximately 15% seedbed utilization, we found that about 20 lbs P2O5/ac was the limit before a 

significant reduction in germination and emergence, while under the same conditions faba beans could 

tolerate about 40 lbs P2O5/ac.   

 

19. Dr. Schoenau - Can you comment on planting pulses, in particular lentils, in soils that are testing high 

in nitrogen this fall, due to the drier conditions? 



Response: I think the main issue is that growing legumes on soils high in available nitrogen results in the 

legume using the soil nitrogen instead of allowing the rhizobia containing nodules to develop on the 

roots and carry out nitrogen fixation from the air. The legume will generally do fine but the “free” 

contribution of nitrogen fixation from air that legumes provide is not taken advantage of.   

 

20. Dr. Schoenau - What is the appropriate timing, form, and rate for iron fertilizers when addressing IDC 

in soybeans? 

Response: In our research work, we had just one site over two years. In the year (2016) where 
we saw a response to iron fertilization, a foliar application of iron sulfate or iron chelate was 
more effective than soil applied.  
 

21. Dr. Schoenau - Will nitrogen levels or benefits following a pulse crop be visible on a soil test? 

 

Response: Sometimes it shows up in additional extractable available nitrate concentrations and in supply 

rates measured using PRS probes. However the in-season contribution is typically predicted in the 

recommendation model, using factors like previous pulse yield, temperature, moisture, etc. 

 

22. Dr. Schoenau - Is phosphorous required to synthesize protein in pulses? 

Response: Yes, phosphorus is the energy currency of life so is involved in all metabolic processes in the 
plant through energy transfer. These processes include nitrogen fixation and the synthesis of protein 
from amino acids produced from both soil and biologically fixed nitrogen.  
 

23. Dr. Schoenau - What is the ratio for the different pulse crops of phosphorus present in the soil to 

nitrogen fixed? 

 

Response: I would say that in relation to phosphorus present in the soil, the greatest amount of nitrogen 

fixation would be achieved by faba beans followed by peas, then soybeans/lentils/chickpeas. However, 

important to recognize that the high nitrogen fixers like faba beans, and high yield in general, in which 

more nitrogen is fixed, also generally corresponds to observed greater plant phosphorus uptake from the 

soil. In terms of efficiency of nitrogen fixed per unit of phosphorus actually taken up, I don’t have a good 

answer for that one as I have not looked at it, but is an interesting and relevant question.   



Session 4:  Disease & Insect Management  

1. Panel - Do you think there is a relationship between amounts of added fertilizer and Aphanomyces 

severity? 

 

Response:  I think Aphanomyces root rot probably has a bigger impact on seedlings which grow in soil 

that hasn't enough residual or starter nitrogen at the beginning of the season. Also, if nodules are 

destroyed, the plants will eventually be nitrogen-deficient, but then again, if the root system is severely 

damaged, any soil fertilization will not help because the plant cannot take it up anymore. (Dr. Banniza) 

 

2. Dr. Banniza - Are the foliar fungal infections that can develop even with just a heavy dew, late in the 

season? Have seen powdery mildew develop, even in a dry year.  

Response:  Yes, dew can be sufficient, in particular for fungi with airborne spores, such as Sclerotinia, 

Botrytis, and Stemphylium. These spores are blown around by air currents and land on plants. If you then 

get dew and the dew period is long enough (say 6-12 hours), that's enough for those spores to germinate 

and start infecting. So dew, coupled with a dense canopy that doesn't dry up quickly, can be a conducive 

environment for these diseases. 

3. Dr. Banniza/Dr. Chatterton - Is there any information regarding increasing lignin tissue through 

nutrient management to control disease? 

 

Response:  I don't think you can increase lignin in plants through nutrients. The amount of lignin as a 

general building block of cells is mostly genetically predetermined for each plant species. Maybe you can 

increase a bit through breeding, but whether that helps with disease resistance is questionable and you 

may end up with a plant that gives you a headache in terms of harvesting and stubble management. 

Plants do induce minute amounts of lignin in response to fungal pathogens to reinforce cell walls at the 

point of contact with fungal structures, but that is usually not sufficient to stop the fungus. (Dr. 

Banniza).   

 

4. Dr. Chatterton - You showed results of INTEGOTM Solo under low disease pressure. Have you done 

work to look at how INTEGOTM Solo works on Aphanomyces and impacts yield across a range of 

disease pressures? When is this seed treatment good management practice to protect against root 

rot? 

 

Response:  Seed treatment products (INTEGOTM Solo in combination with actives against Fusarium and 

Pythium) were evaluated at low and high disease pressure sites across Alberta and at two sites in 

Saskatchewan. Early season disease suppression was only observed consistently at the low pressure 

disease sites (= disease severity < 3 on a 0 – 5 rating scale; oospore inoculum < 100 oospores/g soil). At 

the high disease pressure sites, a consistent and statistically significant reduction in disease severity was 

not observed, and yield losses were still very high (e.g. at the Drumheller site). Therefore, the best 

management practice is to avoid growing peas and lentils in these high disease pressure sites, as a seed 

treatment will not rescue the crop. Where I see the seed treatment fitting in is at lower disease pressure, 

where inoculum is present but at low levels. For instance, in a field when the last time peas or lentils 

were grown, there were a few small yellowing patches but not widespread root rot. As I had mentioned 

in my presentation, ideally I would like to develop a soil test where a field can be categorized as a low, 



medium, or high disease risk, and this would help inform the choice on when to use a seed treatment, 

like INTEGOTM Solo. Currently, using a soil DNA test, we can accurately predict high disease pressure 

fields, but it is proving to be more challenging to predict the low – moderate risk fields.  

 

5. Dr. Banniza - Can you comment on any research on being able to provide a buffer or delaying infection 

of sclerotinia or other diseases in the interest of nutrients. For example, calcium on sclerotinia 

infection. 

 Response:  I haven't come across any research that indicates calcium or other micronutrients improve 

sclerotinia resistance. Sclerotinia and botrytis are difficult diseases because they usually show up late in 

the season when it's wet. If it is a year on the wetter side you are probably considering an application 

just before canopy closure for other diseases (Asochyta blight, Anthracnose), so that can delay the onset 

for sclerotinia as well, while fungicide applications late in the season are of limited success because the 

spray doesn't penetrate down into the canopy where the fungus is developing. The best option is good 

canopy management: not over-seeding, good weed management, and anything that limits too much 

vegetative growth. We have had a few years of wet weather, tight pulse and canola rotations, so I think 

there is a lot of sclerotinia out there.   


