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Carrington July 17 (701) 652-2951
 Research Extension Center 8:30 a.m.

Minot July 18 (701) 857-7679
 North Central 9 a.m.
 Research Extension Center   

Langdon July 19 (701) 256-2582
 Research Extension Center

Williston July 24 (701) 774-4315
 Research Extension Center

Nesson Valley Irrigation Tour July 25 (701) 774-4315
 (30 miles east of Williston)

Oakes July 31 (701) 742-2744
 Irrigation Research Site

Nesson Valley Irrigation Field Day 
Scheduled for July 25
The 2012 Nesson Valley fi eld day, part of the MonDak 
Showcase, will take place at the Williston Research 
Extension Center’s irrigation site at Nesson Valley 25 miles 
east of Williston on North Dakota Highway 1804.

The fi eld day will begin at 8 a.m. with coffee and rolls 
in the shop. At 8:30, the tour will begin and will include 
seven stops this year.

• Jim Staricka, a soil scientist for the Williston Research 
Extension Center, will discuss water use effi ciency in malt 
barley, hard red spring wheat, sugar beets and potatoes. 

• Michael Wunsch, a plant pathologist from the Carrington 
Research Extension Center, will discuss his fungicide 
research in pulse and oilseed crops, with an emphasis 
in lentils, fi eld peas, chickpeas and saffl ower. 

• Bart Stevens, an agronomist for the U.S. Department of 
Agriculture/Agricultural Research Service’s Northern 
Plains Agricultural Research Laboratory, will give an 
update on the lab’s research and new projects. 

• Chet Hill, ag diversifi cation area specialist, and 
Cameron Wahlstrom, irrigation research specialist, 
both at the Williston Research Extension Center, 
will give an update on variety performance trials.

• Jeff Miller, potato research specialist for the University 
of Minnesota, and Susie Thompson, potato breeder for 
NDSU, will discuss potato research and give an update 
on their potato breeding programs.

• Tyler Tjelde, irrigation research agronomist for the 
Williston Research Extension Center, will give an update 
on the irrigated research projects taking place at Nesson.

Following the tour, lunch will be provided at 11:30 a.m. 
at the Links Golf Course.

Tyler Tjelde, (701) 774-4315
Irrigation Agronomist, 
NDSU Williston Research Extension Center
Tyler.Tjelde@ndsu.edu

Oakes Irrigation Research Site 
Field Day Set for July 31
The Oakes Irrigation Research Site fi eld day will be held 
on Tuesday, July 31, starting with refreshments and rolls 
at 9 a.m. and the tour beginning at 9:30.

The irrigation research site is 4.5 miles south of Oakes on 
the west side of North Dakota Highway 1.

Visitors will be able to observe and discuss variety trial 
research in corn, soybeans, small grains, onions, dry edible 
beans and potatoes.

• Energy beet hybrid trials at Oakes and other locations 
in the state will be discussed. The Green Vision Group, 
Heartland Renewable Energy and NDSU are cooperating 
in a multifaceted project to develop energy beet production 
for biofuel use in North Dakota.

• Juan Osorno, NDSU dry bean breeder, will discuss dry 
bean varieties and production.

• Susie Thompson, NDSU potato breeder, will address 
irrigated potato variety studies.

• Harlene Hatterman-Valenti, NDSU high-value crops 
specialist, will show research work on starter fertilizer 
in potatoes and ongoing weed control studies in onions.
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• Joel Ransom, NDSU Extension Service agronomist, will 
present past and ongoing research on corn row width. 
Visitors will be able to view a comparison between corn 
planted with an air drill and row crop planter.

Signifi cant interest has developed in active light canopy 
sensors that allow immediate determination of the 
nitrogen status in crops. The tour will include an in-fi eld 
demonstration of how multispectral meters can be used 
to determine nitrogen suffi ciency in potatoes, corn and 
hard red spring wheat.

Walt Albus, (701) 742-2189
Oakes Irrigation Research Site Supervisor
Walter.Albus@ndsu.edu

Summer Water Tours – North Dakota 
Water Education Foundation
This summer, the North Dakota Water Education Foundation 
will offer six water tours. These tours provide a fi rsthand look 
at North Dakota’s critical water issues. Registration is $15 per 
person and includes tour transportation, meals, refreshments, 
informational materials and a one-year subscription to North 
Dakota Water magazine. Tours offered are:

• Innovations in Irrigation – July 18
 In northeastern North Dakota, hearing of fl ooding 

issues is more common rather hearing about irrigation. 
However, the bench land areas and sandy soil left behind 
by water fl owing into glacial Lake Agassiz typically dry up 
during July and August, leading to poor crop production. 
In the absence of large aquifers to supply irrigation 
water, creative growers in the region have implemented 
innovative ways to capture water that is "in the wrong 
place at the wrong time" and store it for later use. 
The fi rst stop will be a lunch and tour of the unique 
water capture and irrigation systems at the Forest River 
Hutterite community. The afternoon stops will include 
several examples of cutting-edge water capture and 
irrigation in Walsh and Pembina counties. The tour 
begins and ends in Grand Forks.

• Managing the Mighty Mouse – Aug. 2

• Sites Along the Sheyenne – Aug. 15

• Devils Lake: Infrastructure Inundation and Protection – 
Sept. 6

To register for one or more of these tours, go to www.ndwater.
com or send a check to NDWEF, P.O. Box 2254, Bismarck, 
ND 58502. Please indicate which tour or tours you want to 
attend and include the number of people planning to attend. 
For more information, give us a call or send an email.

North Dakota Water Education Foundation, (701) 223-8332
Fax (701) 223-4645
ndwaterusers@btinet.net

Quantifying Water Use in Irrigated 
Barley, Wheat, Potatoes, Sugar Beets and Lentils:

A Nesson Valley Research Project
The objective of this research project is to investigate how 
different irrigation amounts affect water use effi ciency, 
determine critical stages of water use in crop production 
and refi ne irrigation scheduling recommendations.

Methods
The treatments consist of applying water at 100, 67, 33 
and 0 percent of the estimated crop water use, with each 
treatment replicated four times on 50- by 60-foot plots.

Estimates of daily crop water use were obtained using the 
North Dakota Agricultural Weather Network (NDAWN) 
website (http://ndawn.ndsu.nodak.edu). Neutron probe access 
tubes were located in each plot, and moisture readings in 
the top 2 feet were obtained weekly from each irrigation 
treatment.

Rainfall from May 1 to Oct. 1 was 15.47 inches, which is 
above normal. The 2011 growing season temperatures were 
a couple of degrees above normal. All cultural practices 
(tillage, fertilizer, planting populations, chemical and 
fungicide applications) were the same for each cropping 
system to minimize the effects of variables other than 
water usage. 

Sugar Beets
The sugar beet water use effi ciency (WUE) trial was 
planted May 6, 2011, and emerged on  May 12. The fi rst 
irrigation occurred on July 5, with the fi nal irrigation on 
Sept. 7. 

This trial had 14 irrigations, and the irrigation rates of 
100, 66, 33 and 0 percent from July 5 to Sept. 7 resulted 
in 7.4, 5.3, 2.7 and 0 inches of water applied, respectively. 
The total water received from planting through harvest 
was 22.8, 20.7, 18.1 and 15.4 inches, respectively. 

An automated rain gauge was located next to each access 
tube to record rainfall and irrigation within each plot. 
These rain gauges verifi ed the amount of water applied 
to each plot.

On Sept. 26, sugar beets from 10 feet of row were hand 
harvested and the number of beets counted. The samples 
were analyzed at the Sidney Sugars laboratory. Yield in 
tons per acre, sugar percentage and nitrate concentration 
were analyzed from the treatments. The results showed 
signifi cant differences in sugar beet production among 
watering treatments. 

http://ndawn.ndsu.nodak.edu


 Water Trt Population Yield Sugar  Nitrate 

  % beets/10ft Net Ton/A % (ppm)

   0 16.5a 19.9b 18.40a 46.3a
  33 17.8a 24.9ab 17.47bc 30.3b
  67 18.0a 24.8ab 17.72ab 21.6bc
 100 19.8a 28.3a 16.82c 18.4c

 CV (%) 12.2 13.3 2.91 24.9

In the table, numbers within a column followed by the same letter 
are not signifi cantly different (0.05) 

Potatoes
The potato water use effi ciency (WUE) trial was planted 
May 13, 2011, and emerged on June 6. The fi rst irrigation 
occurred on July 5, with the fi nal irrigation on Sept. 7.

This trial had 14 irrigations, and the irrigation rates of 
100, 66, 33 and 0 percent from July 5 to Sept. 7 resulted 
in 9.5, 7.5, 4.3 and 0 inches of applied water, respectively. 
The total water received from planting through harvest 
was 22.8, 20.8, 17.6 and 13.3 inches, respectively.

Three of the treatments (33, 67 and 100) had an automated 
rain gauge adjacent to the neutron access tube to record 
rainfall and irrigation within each treatment plot. The rain 
gauges verifi ed the amount of water applied to each plot. 

The potatoes were harvested on Sept. 20. For each plot 
treatment, the potatoes from 10 feet of row were hand 
harvested and the tubers were sized and analyzed. 
Yield and quality analyses were done at the WREC and 
J.R. Simplot laboratories. The results showed statistically 
signifi cant differences in potato yield and quality among 
watering treatments. 

Russet Burbank      

   Specifi c Internal External
 Water Trt Yield Gravity Disease Disease

 % (cwt.)  % %

   0 321.3c 1.086a  3.8a  5.3a
  33 400.2ab 1.086a  6.2a  8.5ab
  67 378.4ab 1.087a 27.0b 22.5b
 100 444.7a  1.086a 30.0b 18.0ab

 CV (%) 8.9 0.4 12.6 10.7

In the table, numbers within a column followed by the same letter 
are not signifi cantly different (0.05) 

Barley
The barley water use effi ciency (WUE) trial was planted on 
May 18, 2011, and emerged on May 25. The fi rst irrigation 
occurred on July 5, with the fi nal irrigation on Aug. 6. 

This trial had seven irrigations, and the irrigation rates 
of 100, 66, 33 and 0 percent from July 5 to Aug. 6 resulted 
in 4.2, 2.8, 1.4 and 0 inches of water applied, respectively. 
The total water received from planting through harvest 
was 15.5, 14.1, 12.7 and 11.3 inches, respectively.

The barley was harvested adjacent to the neutron access 
tubes on Aug. 17 with a small plot combine. Early in the 
growing season, nitrate leaching caused major plant stress 
and a considerable amount of disease developed during 
heading. Yield and quality analysis was done by the WREC. 
The results show statistically signifi cant differences in barley 
yield and quality among watering treatments. 

 Water Trt Yield  TW  Plump Protein

 % bu/a lbs./bu % %

   0 40.3c 42.8a 62.1b 13.3 a
  33 42.9bc 43.1a 68.2ab 12.4 ab
  67 49.8a 43.3a 66.2ab 12.5 ab
 100 46.7ab 43.8a 70.9a 11.9 b

 CV (%)  8.4  2.3  8.2  5.3

In the table, numbers within a column followed by the same letter 
are not signifi cantly different (0.05) 

Wheat
The wheat water use effi ciency (WUE) trial was planted 
May 19, 2011, and emerged on  May 25. The fi rst irrigation 
occurred on July 5, with the fi nal irrigation on Aug. 6.

This trial had seven irrigations, and the irrigation rates 
of 100, 66, 33 and 0 from July 5 to Aug. 6 resulted in 
4.7, 3.1, 1.6 and 0 inches of water applied, respectively. 
The total water received from planting through harvest 
was 16.0, 14.4, 12.9 and 11.3 inches, respectively.

Wheat was harvested adjacent to the neutron access tubes 
with a small plot combine on Aug. 26. Considerable 
amounts of disease developed during the late heading 
stage. The yield amounts and quality analysis was done 
by staff from the WREC seed-processing lab. The results 
show statistically signifi cant differences in wheat yield 
and quality among watering treatments. 

 Water Trt Yield  TW  Protein

 % bu/a lbs./bu %

   0 29.0b 56.3a 17.5a
  33 33.4a 57.2a 16.4ab
  67 31.4ab 57.2a 16.2b
 100 33.2a 56.8a 16.6ab

 CV (%)  7.5  1.6  4.4

In the table, numbers within a column followed by the 
same letter are not signifi cantly different (0.05) 
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Lentils
The lentil water use effi ciency (WUE) trial was planted 
May 18, 2011, and emerged on May 26. The fi rst irrigation 
occurred on July 5, with the fi nal irrigation on July 27. 

This trial had fi ve irrigations, and the irrigation rates of 
100, 66, 33 and 0 percent from July 5 to July 27 resulted 
in 2.0, 1.3, 0.7 and 0 inches of water applied, respectively. 
The total water received from planting through harvest 
was 15.3, 14.6, 14.0 and 13.3 inches, respectively.

The lentils were harvested adjacent to the neutron access 
tubes on Sept. 22 using a small plot combine. A considerable 
amount of disease developed during the growing season. 
The yield amounts and quality analysis was done by the 
staff of the WREC seed-processing lab. The results show 
statistically signifi cant differences in yield and quality 
among watering treatments. 

 Water Trt Yield  TW  Kwt

 % Bu/A Lbs./bu gms/500

   0 14.5a 57.1a 29.8a
  33   8.2b 53.5b 27.2b
  67 12.0ab 55.4ab 27.8b
 100   8.1b 53.8b 27.5b

 CV (%) 23.3  2.4  4.0

In the table, numbers within a column followed by the 
same letter are not signifi cantly different (0.05) 

Tyler Tjelde, (701) 774-4315
Irrigation Agronomist, 
NDSU Williston Research Extension Center
Tyler.Tjelde@ndsu.edu
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