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PREVENTED PLANTING ECONOMICS 

North Dakota crop planting progress as of May 27 was ahead of 
average but behind last year for nearly every crop. For example soybean 
planting was 72 percent complete, compared to 79 percent last year and the 
61 percent five year average. However, each year there are some prevented 
planting acres due to wet soil conditions. 

The USDA Risk Management Agency has final planting dates by crop 
for each county. For example, June 10 is the final planting date in North 
Dakota for soybeans, dry edible beans and flax. For spring wheat, durum and 
barley, it is May 31, except for the northern one-third of the state, where it is 
June 5. 

Producers may be eligible to receive a prevented planting insurance 
indemnity payment if planting cannot be achieved due to weather by the 
final planting date. Acreage on which a prevented planting indemnity 
payment is received is subject to certain restrictions for the remainder of the 
crop year.  

The producer can choose to plant the crop after its final planting 
date but the insurance revenue or yield guarantee for most crops is reduced 
м ǇŜǊŎŜƴǘ ǇŜǊ Řŀȅ ŦƻǊ ǘƘŜ ŦƛǊǎǘ нр Řŀȅǎ ƻŦ άƭŀǘŜ ǇƭŀƴǘƛƴƎέ ŀŦǘŜǊ ǘƘŜ Ŧƛƴŀƭ 
planting date. The insurance guarantee is reduced 1 percent per day for just 
a 15 day late planting period for field pea and lentil. For canola it is reduced 1 
percent per day for days 1-5, and 2 percent per day for days 6-15. Crop 
insurance is not available after the late planting period. 

NDSU Extension has developed a spreadsheet to help with the 
decision of whether to plant the crop after the final planting date and accept 
the risk of lower yields and reduced crop insurance coverage or to collect a 
prevented-planting crop insurance indemnity payment and idle the ground.  

The program uses partial budgeting to compare the economics of 
prevented planting with growing the same crop for which a prevented-
planting payment could be received or some other crop. 

The prevented-planting indemnity is offset partially by the direct 
costs, such as cover crop seed, chemicals and fuel, to maintain the land that 
will not be used for crop production in 2018. This is compared with the 
income that could be obtained from growing the crop after the direct costs 
of production have been subtracted. 

Two critical assumptions are the expected yield and market price if 
the crop is seeded late. Producers run the risk of lower yields and quality. 
The analysis also considers crop insurance indemnities, which may be 
received if a producer plants the crop late and yields suffer. 

Crop insurance coverage level only diminishes 1 percent per day for 
the first several days after the date when producers can choose prevented 
planting.  

http://www.ag.ndsu.edu/farmmanagement/prevented-planting
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Therefore a producer still can plant a few days late and have a fairly strong safety net and have the upside 
revenue potential if better than expected yields and market prices exist. 

There are other considerations in the prevented-planting decision. Planting will use up soil moisture and lessen 
the possibility the ground will be too wet for seeding next year. Another reason to plant may be to satisfy a forward 
sales contract. However, late planting may result in lower yields and lower the actual production history, which is used 
to calculate future crop insurance guarantees. 

If soil conditions do not allow seeding by the prevented-planting date, producers can analyze the prevented-
planting option and should consult an insurance agent if unsure whether the acreage qualifies, what the payment rates 
may be and other details. 

Andrew Swenson 
Extension Farm Management Specialist 

 
IPM SURVEY UNDERWAY 

Six scouts were hired for the 2018 Integrated 
Pest Management (IPM) Survey in field crops of 
North Dakota! IPM Training was conducted for the 
scouts on May 23rd at the Carrington REC. Field 
scouts will survey for major diseases and insect 
pests on four crops including wheat, barley, 
sunflower and soybean. The purpose of the survey 
program is to monitor for economic pests that 
negatively affect crop yields. Timely pest alerts are 
provided for producers, crop consultants and 
agronomists to assist with pest management. GPS 
coordinates are recorded with pest data, and 
ArcView maps will be created to show incidence 
and severity of pests in North Dakota. 

Maps are posted weekly on the NDSU IPM web 
page (usually by Wednesday of each week). 
Important pest activity will be summarized for the 
NDSU Extension Crop and Pest Report and other 
social media.  

 
  
 
 
 
 
 
 
 
 
 
 

Greg Endres teaching scouts how to identify crop and growth stage at 
the NDSU IPM Scout Training held on May 23rd at Carrington Research 
Extension Center. (Courtesy of A. Friskop, NDSU) 

mailto:andrew.swenson@ndsu.edu
http://www.ag.ndsu.nodak.edu/aginfo/ndipm/index.htm
http://www.ag.ndsu.nodak.edu/aginfo/ndipm/index.htm
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The NDSU IPM scouts are: 

¶ Brittney Aasand, central and south central counties, working out of Carrington REC with Greg Endres 

¶ Marc Michaelson, southwest and west central counties, working out of Dickinson REC with Ryan Buetow 

¶ Caleb Cross, north central counties, working out of NCREC in Minot with Travis Prochaska  

¶ Scott Roseth, northwest counties, working out of Williston REC with Audrey Kalil 

¶ Dan Kraemer & Stafford Thompson, southeast and east central counties, working out of NDSU campus, 
Fargo with Jan Knodel, Andrew Friskop and Sam Markell. 

¶ Kaylee Anderson, northeast counties, working out of Langdon REC with Leslie Lubenow and Benson County 
Extension Office with Scott Knoke 

 
 University of Minnesota Extension, Dr. Philip Glogoza, coordinates the IPM Survey in soybeans for Minnesota. 
Their scouts are located in Moorhead and Morris.  
 This work is supported in part by the Crop Protection and Pest Management Program [grant no. 2017-70006-
27144] from the USDA National Institute of Food and Agriculture, and the North Dakota Department of Agriculture. 
 
Janet J. Knodel  Andrew Friskop 
Extension Entomologist  Extension Plant Pathologist 

 
 
 
 

mailto:janet.knodel@ndsu.edu
mailto:andrew.friskop@ndsu.edu
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SUGARBEET ROOT MAGGOT: HOT WEATHER HAS UNLEASHED MANY FLIES EARLY! 
Unseasonably high temperatures during 

the past several days have resulted in 
exceptionally early and unusually high sugarbeet 
root maggot (SBRM) fly activity at several 
locations throughout the Red River Valley (RRV). 
The high activity we have recorded on sticky-stake 
traps in the central and northern Valley thus far 
have not been seen at such an early point in the 
growing season in well over 20 years of 
monitoring! The photo below, taken on Friday, 
May 25, is of one of our traps in South St. Thomas 
Township (TWP), ND (Figure 1). As a point of 
reference, we usually see the very first fly or two 
of the season by that date.  

Latest root maggot fly counts. SBRM fly 
activity is being monitored at 37 sites throughout 
the RRV by NDSU research and Extension 
personnel, as well as agriculturists from American 
Crystal Sugar Company and the MinnDak Farmers 
Cooperative. Fly counts (totals from 2 stakes per 
field) are posted online here for each location on a 
same-day basis every Monday, Wednesday, and 
Friday.  

Current hotspots include Auburn, Grand 
Forks/East Grand Forks (Sullivan & Walle TWPs), 
St. Thomas, and Thompson. Moderately high 
activity is also occurring in the vicinity of Bathgate, 
Buxton, Cavalier, Crookston, Crystal, Drayton, and 
ReynoldsCavalier, Minto, and Thompson, ND. 
Other areas could also develop relatively high 
infestations as well. As such, growers in SBRM risk 
areas should be ready to apply additive 
postemergence insecticide applications if fly activity in their areas increases to at least 45 flies per sticky stake or 0.5 flies 
per plant within a field. Fly counts from the NDSU trapping network can be viewed online at: 
http://www.ndsu.edu/entomology/people/faculty/boetel/flycounts/.  

The current forecast of anticipated peak fly activity dates for four representative RRV locations is presented in 
Table 1. Peak fly activity typically coincides with the first rain-free, warm (about 80°F), low-wind (< 10 mph) day at the 
accumulation of 650 degree-day (DD) units. Extremely high activity is expected to continue into next week. By the time 
this report is published, fly activity will likely have peaked in the southern Valley, although low infestation levels are 
expected in this part of the growing area. Activity in the central RRV is expected to peak between the June 2 and 5, and 
peaks in the northern Valley are anticipated to occur around June 6. However, in light of this seemingly unprecedented 
timing and intensity of fly activity at this point in the growing season, it is impossible to know how long flies will persist. 
Therefore, growers and crop advisors should carefully monitor this situation for the next few weeks.  

 
 
 

Figure 1. Sticky-stake trap with captured SBRM flies. 

https://www.ndsu.edu/entomology/people/faculty/boetel/flycounts/
http://www.ndsu.edu/entomology/people/faculty/boetel/flycounts/
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Table 1. Degree-day (DD) based predictions for timing of high SBRM fly activity periods and peak fly activity 
in the Red River Valley 

Location Total DD 
(as of May 29) 

High Fly Activity Period Maximum Likelihood Peak Fly Date* 

Fargo, ND 626 May 31-June 1 (+80°F, dry, and low winds) May 31 

Ada, MN 587 June 2-3 (+80°F, dry, and low winds) June 2 

Grand Forks, ND 535 June 4-5 (+80°F, dry, and low winds) June 5 

St. Thomas, ND 537 June 5-6 (+80°F, dry, and low winds) June 6 

*Maximum likelihood for peak fly activity is based on extended weather forecasts for wind speed, air temperature, and precipitation.  
 Peak fly in current-year beets usually coincides with the first rain-free, calm/low-wind day to reach 80°F after 650 DD are accumulated. 

 
Concerns. The early fly emergence and flight activity are somewhat alarming, because most sugarbeet plants 

ǿƛǘƘƛƴ ǘƘŜ ƛƴǎŜŎǘΩǎ ǊŀƴƎŜ ǿƛƭƭ ōŜ ŀǘȅǇƛŎŀƭƭȅ ǎƳŀƭƭ ǿƘŜƴ {.wa ƭŀǊǾŀŜ ōŜƎƛƴ ŦŜŜŘƛƴƎΦ hƴ ǘƘŜ ǇƻǎƛǘƛǾŜ ǎƛŘŜΣ ŦƛŜƭŘǎ ǘƘŀǘ ǿŜǊŜ 
treated with a planting-time granular insecticide will likely have a good base of protection because most of the active 
ingredient from those applications should be present when larval feeding injury begins. Conversely, these early 
infestations could be especially damaging in fields that were not treated with a planting-time insecticide, because plants 
are still quite small at this point within the growing season. This underscores the need to be vigilant about monitoring fly 
activity within individual fields. It also suggests that growers in affected areas should be prepared to make 
postemergence rescue insecticide applications, especially if fields were planted under any of the following SBRM 
management approaches: 1) no at-plant insecticide; 2) a granular insecticide at a low to moderate rate; 3) a planting-
time liquid insecticide; or 4) an insecticidal seed treatment.  

Postemergence SBRM Control. Growers in high-risk areas for damaging SBRM infestations, or especially those 
that observe high fly activity in their fields, should plan on applying a postemergence insecticide for additive protection, 
especially if their insect management program involved any of the above-mentioned scenarios. Fields in which heavy 
rainfalls (> 3 inches) occurred within two to three days after at-plant or postemergence insecticides were applied also 
may need additional postemergence protection.  

Postemergence insecticide options for root maggot control include both granular and sprayable liquid 
formulations. Postemergence granular insecticides perform best if applied at least five days ahead of anticipated peak 
fly activity, but work just as well if applied over two weeks ahead of peak fly. Sprayable liquid insecticide applications, 
which can either be applied by ground-based equipment or aircraft, perform best if applied close to (within 2-3 days of 
peak fly; either on, before or after peak). Treated fields should be monitored closely after a postemergence application 
to determine if fly activity resurges. Some fields could require retreatment if subsequent infestations reach or exceed 
0.5 flies per plant.  

IMPORTANT: If a chlorpyrifos-containing liquid spray (e.g., Lorsban 4E, Lorsban Advanced, or any generic 
chlorpyrifos product) is applied, 10 days must pass before another chlorpyrifos liquid can be made to the same field. If 
retreatment is necessary within 10 days of the initial chlorpyrifos application, an insecticide containing a different active 
ingredient must be used. CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΣ Ŏƻƴǎǳƭǘ ǘƘŜ άLƴǎŜŎǘ /ƻƴǘǊƻƭέ ǎŜŎǘƛƻƴ ƻŦ ǘƘƛǎ ȅŜŀǊΩǎ Sugarbeet Production 
Guide. Always remember to READ, UNDERSTAND, and FOLLOW the label of your insecticide product ς ƛǘΩǎ ǘƘŜ ƭŀǿΦ 

 
Mark Boetel 

Research & Extension Entomologist 
 
 

https://www.ag.ndsu.edu/publications/landing-pages/crops/sugarbeet-production-guide-a-1698
https://www.ag.ndsu.edu/publications/landing-pages/crops/sugarbeet-production-guide-a-1698
mailto:mark.boetel@ndsu.edu
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LAND ROLLING 

Land rolling is often used in soybean fields in North Dakota and NW Minnesota, especially in fields with rocks 
and soil clods or fields with corn stubble. For many years, the practice has been utilized in alfalfa and grass seed 
production to improve the seed to soil contact, and therefore the improving germination, as well as pushing rocks into 
the soil. For row crops the main purpose is improve harvesting efficiency and reduce combine damage. Harvesting 
soybean after rolling often results in cleaner beans by lessening the amount of dirt on the beans. Excess dirt on the 
beans will potentially attract moisture when stored. Some no-till farmers have seen benefits of using land rollers to deal 
with excessive corn or other standing residue, while others prefer the standing residue. Rolling a field may also help with 
the decomposition of the previous ŎǊƻǇǎΩ ǊŜǎƛŘǳŜ ŜǎǇŜŎƛŀƭƭȅ corn stalks. 

Land rolling is the most beneficial when done just after seeding the crop, and rolling may increase the seed to 
soil contact and improve germination. Rolling just after planting may also result in more runoff after a heavy rain or 
blowing soil during wind events. It is not recommended to roll soybean or dry bean during the hypocotyl arch stage (VE 
ǎǘŀƎŜΣ ǎŜŜ ƎǊŀǇƘ ΨǎƻȅōŜŀƴ ŜƳŜǊƎŜƴŎŜΩύ ǿƘŜƴ ǘƘŜ ŎǊƻǇ ƛǎ Ƨǳǎǘ ŎƻƳƛƴƎ ƻǳǘ ƻŦ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ǘƘŜ ŎƻǘȅƭŜŘƻƴǎ ŀǊŜ ǎǘƛƭƭ ŦŀŎƛƴƎ 
ŘƻǿƴΦ ¢ƘŜ Ǉƭŀƴǘ Ŏŀƴ Ŝŀǎƛƭȅ ōǊŜŀƪ ƻƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ άŎǊƻƻƪέΦ ¢ƘŜǊŜ ŀǊŜ ƴƻ ƎǊƻǿƛƴƎ Ǉƻƛƴǘǎ ōŜƭƻǿ ǘƘŜ άŎǊƻƻƪέ ǘƘŜǊŜŦƻǊŜ ǘƘŜ 
plant cannot recover and will die. There is an opportunity to roll soybeans after they emerge, but preferably before the 
first trifoliolate (V1) growth stage. During these stages, the plants can withstand bruising and can recover from such 
injuries although a few stems may break or plants may lodge. Damage is less if rolling takes place during the heat of the 
day when plants are not full of water and crisp. 

Source: A-1172 Soybean Production Field Guide 

https://www.ag.ndsu.edu/pubs/plantsci/rowcrops/a1172a.pdf
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Rolling studies indicated a trend of lower remaining soybean plant population as rolling was delayed from pre-
emergence to the second trifoliolate (V2) growth stage. However, seed yield was similar among the unrolled check and 
all rolling treatments.  

Land rolling in North Dakota can also be used for dry bean, pea, lentils and chickpea. Research on dry bean (and 
upright Pinto) and field pea in Manitoba found that there were no significant differences in plant density and yield 
between no rolling (the check treatment) and rolling immediately after seeding or rolling after the hypocotyl arch stage, 
10-13 days after planting (source: The Pulse Beat magazine). 

Conclusions:  
- Best time to roll is directly after planting. Plants can be rolled early in their development but not during the 
άŎǊƻƻƪέ ǎǘŀƎŜ ό±9ύΦ 

- Rolling during the warmest part of the day, while plants are less turgid, may reduce potential plant injury. 
- High residue levels may protect small plants from damage during post-emergence rolling. 
- Plant damage in the wheel tracks (with post- emergence rolling) is likely to be more severe than in the 

rolled area. 
- Although there may be stand losses or damaged plants, the yields at the end of the season tended to be 

similar between pre-emergence and early post-emergence rolling as remaining plants were able to branch 
out, and utilize the open space and therefore contributing to yield. 

- In certain soil types, there may be a higher risk of sealing or crusting the soil. 
- There is an additional cost to own or rent a roller and go over the field with a tractor pulling the roller. 
- Harvesting of the crop after rolling is easier and one can potentially drive the combine a little faster.  

 
Resources  

a) Carrington, Endres and Henson. 2004, Impact of Field Rolling on Soybean Performance.  
b) University of Minnesota, DeJong-Hughes et al., 2016. Rolling soybean: The Good, The bad, and the 
injured.  
c) University of Minnesota Extension, DeJong-Hughes et al., 2012. Management Considerations for Rolling 
Soybean in the Upper Midwest.  

 Hans Kandel 
Extension Agronomist Broadleaf Crops 

 
EFFECT OF PLANTING DATE ON DAYS TO MATURITY IN CORN 

Good planting progress occurred this past week and most of the corn and small grain acres are now planted. 
Because of the late spring this year, some crops were (or will be) planted late relative to their optimum planting period. 
Earlier I wrote about the potential yield loss associated with delayed planting. In addition to the effect of late planting on 
yield, others have expressed interest in knowing the relationship between planting date and days to maturity. In both 
wheat and corn, there is a predictive relationship between growing degree days (GDD) and maturity. Not surprisingly, 
later planted small grains take fewer calendar days from planting to maturity than those planted earlier because they 
accumulate GDD more rapidly earlier in their growing cycle (see article by Jochum Wiersma, University of Minnesota 
Extension Agronomist, which follows).  

The same type of phenomenon exists for corn where the number of calendar days between planting and black 
layer is fewer in late-planted corn compared to early-planted corn. During early vegetative develop this is easy to 
visualize as GDDs are minimal in early May compared to those during early June. Corn planted on May 1st, for example, 
will take 24 days to emerge, while corn planted on June 1st will take 15 days (using normal GDD accumulations for Fargo 
and assuming that 120 GDDs are needed for emergence). Unlike small grains, however, GDD accumulations start to slow 
during the latter part of grain filling in corn. This results in late-planted corn taking slightly more calendar days to 
progress from silking to black layer than early-ǇƭŀƴǘŜŘ ŎƻǊƴΦ ¢ƘŜ ŀƳƻǳƴǘ ƻŦ άŎŀǘŎƘ-ǳǇέ ƛƴ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ǘƘŜǊŜŦƻǊŜ 
reduced somewhat. The net result of late-planting, however, is that later planting corn requires fewer calendar days to 
reach maturity than an early-planted crop. Additionally, research has shown that fewer GDDs are required for late-

https://www.ag.ndsu.edu/carringtonrec/documents/agronomyrd/docs2004/04%20Soybean%20Rolling.pdf
http://blog-crop-news.extension.umn.edu/2016/05/rolling-soybeans-good-bad-and-injured.html
https://www.extension.umn.edu/agriculture/soybean/soil-and-water/ground-rolling-in-the-midwest/doc/Ground%20Rolling%20in%20the%20MidWest.pdf
https://www.extension.umn.edu/agriculture/soybean/soil-and-water/ground-rolling-in-the-midwest/doc/Ground%20Rolling%20in%20the%20MidWest.pdf
mailto:hans.kandel@ndsu.edu
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planted corn to reach maturity than early-planted corn. It is not clear to me why, but research has shown that a full 
season hybrid grown in the central Corn Belt needs 150 fewer GDDs to reach maturity when planted in early June than 
the same hybrid planted in early May (Nielsen et al., 2002, Agronomy Journal 94:549-558). These data are supportive of 
using hybrids that are slightly later than would be recommended based solely on the GDD requirements to reach 
maturity when planting is delayed beyond the optimum planting window. 

Joel Ransom 
Extension Agronomist for Cereal Crops 

 
WILL WHEAT CATCH UP TO THE CALENDAR? 

A few weeks ago, I was asked whether the wheat crop would catch up in its growth and development now that 
planting was delayed compared to the last few years. To explore this question we went back into the NASS crop progress 
reports between 1990 and 2017 and gleaned the date that seeding commenced, reached the half way mark, and was 
near completion in Minnesota. We then used those three dates to calculate the heading date using the Fargo NDAWN 
station. 

The three regression 
lines that resulted from this 
exercise are shown in the chart. 
The blue line represents how 
much quicker the spring wheat 
cropped reached heading when 
planting was delayed from April 
1st through the end of the 
month of April. The green line 
represents how much quicker 
the cropped reached heading 
when planting was between 
April 15th and May 15th  and the 
red line represents how much 
quicker the crop reached 
heading when planting was 
delayed from the beginning of 
May through early June. Each of 
the three regression lines 
explained about 80% of the 
observed variation in the data. 

The loss of the number 
of days to heading, i.e. the 
faster the pace of development as planting is delayed, is most severe in the first period and the least severe in the last 
period. This may seem a bit counter intuitive, but think of it this way ς in early April the average temperatures are much 
lower than in early May or June and thus fewer growing degree days are accumulated each day. Planting delays will 
move the crop into a time period where the average differences in daytime high temperatures and nighttime lows are 
smaller when compared to the previous two week period.  

So what does this mean in terms of actual heading date? Using the three regression lines, a crop seeded in April 
1st near Fargo is expected to head on June 10th, while a crop seeded on May 1st will head on June 22nd. The difference of 
a month in seeding date is reduced to less than two weeks. 

How does this correlate to yield? The relationship with yield is less clear than with days to heading. In the same 
analysis, the yield loss was about ¾ bushel per day of planting delay when using the mid-point planting date data set but 
the model only explained about 105 of the observed variability. This suggest that yield potential is reduced as planting is 

mailto:joel.ransom@ndsu.edu
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delayed but that weather conditions during grain fill (i.e. nighttime and daytime temperatures) and absence or presence 
of disease (remember the early nineties are included in this data set) have more to do with the final yield than the fewer 
number of days to heading. 

Jochum Wiersma and Michelle Meijer 
Extension Agronomist and Research Assistant 

University of Minnesota 

 
EARLY OBSERVATIONS IN WHEAT 

Disease reports for small grains have been minimal for much of the state and the primary causes of symptomatic 
leaf tissue have been abiotic (non-living stressors). The most common abiotic disorder this year is heat canker (Figure 1). 
This disorder occurs when young leaf tissue is in contact with high temperature soil at early stages of development. The 
damage on the leaf will be yellow to white (bleached) and appear constricted.  

Eventually the leaf tip may die-off giving the plant a ragged appearance (Figure 2). No economic implications are 
associated with heat canker as the small grain plants tend to grow out of it. As always, it is important to diagnose the 
cause of a lesion before developing a potential management plan. 

Figure 1. Early (left ς Photo taken by Taheni Gargouri Jbir, Williston REC) and more advanced (right) 
symptoms of heat canker on wheat. 

mailto:wiers002@umn.edu
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Andrew Friskop 
Extension Plant Pathology, Cereal Crops 

 
PERENNIAL SALT-TOLERANT COVERS FOR SALINE-SODIC HEADLANDS 

Wet weather results in shallow groundwater 
depths and saturated soils, whereas, dry weather results in 
lower groundwater depths. However, increased 
evapotranspiration under dry weather results in increased 
wicking up of soil water (capillary rise) towards the surface. 
Dry weather is the reason that ǘƘŜ άǿƘƛǘŜ ōŀǊǊŜƴ ǎŀƭƛƴŜ-
ǎƻŘƛŎ ŀǊŜŀǎέΣ ŀƭƻƴƎ ǘƘŜ ƘŜŀŘƭŀƴŘǎ ŀƴŘ ǊƻŀŘ-side or in-field 
ditches have become prominent (Figure 1). 

Most headlands are adjacent to roadside ditches. 
When ditches are full of water, the groundwater depths in 
the ditches and headlands are similar (Figure 2). That leads 
to shallow groundwater depths in the headlands. Subsoil 
salts and sodium found in the parent material dissolve in 
the soil solution and wick to the surface. This results in 
saturated, saline and sodic soil conditions.  

Over time, these areas grow and reduce 
productivity of once fertile soils. The lack of plant growth Figure 1. Spring of 2017. A saline-sodic headland along state 

Highway 5 East roadside ditch in Cavalier County, N.D. 

Figure 2. Leaf tip death associated with heat canker. Note ragged appearance at constriction 
site. 

 

mailto:Andrew.j.friskop@ndsu.edu

