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Common Root Rot: What You Don•t See Can Hurt Wheat Yields 
by Carol Windels, Plant Pathologist 

Common root rot is the "common cold" 
of wheat production and occurs in all 
fields throughout the Northern Great 
Plains of the USA and Canada. It is a 
"silent" thief of root health and yield 
because subtle damage usually occurs, 
unnoticed, below ground. Yield losses 
from this disease average 6 percent 
annually. However, the amount of 
disease in individual fields varies great
ly, depending upon the variety, crop 
rotation, and production practices. 

THE PATHOGENS AND DISEASE. 
Common root rot in Minnesota is 
caused by two fungi, Helminthospro
ium ( = Cochliobolus sativis) and Fu
sarium. These fungi can occur alone 
or in combination on a single root, but 
Helminthosporium usually is the main 
culprit. The common root rot fungi 
survive in soil as spores or in previous
ly infected cereal and grass debris. 
Most wheat roots are infected by the 
time the crop is flowering, but expres
sion of disease symptoms depends 
upon the weather. Unlike many dis
eases, common root rot is favored by 
dry, warm weather that is typical of 
drought -stress conditions. 

These same fungi can cause above
ground diseases such as spot blotch on 
leaves (Helminthosporium) or head 
scab (Fusarium) when wet weather 
prevails. 

HOW TO IDENTIFY COMMON
ROOT ROT IN YOUR FIELDS. 
Symptoms consist of dark brown spots 
that occur anywhere on the root. 
However, examination of the subcrown 

internode (portion of the root between 
the soil surface and seed attachment) is 
the best indicator of what is happening 
to overall root health. The best time 
to rate for root rot is after the crop 
has flowered and before grain ripens. 
Walk on a diagonal through the field 
and remove several plants per stop, 
spaced at approximately equal inter
vals. Remove the thin sheath that 
covers the subcrown internode. A 
healthy subcrown internode is a creamy 
color and is unblemished. If diseased, 
dark brown spots can be seen. In 
severely infected plants, the entire sub
crown internode will be dark brown in 
color. If seed was planted shallow, the 
subcrown internode will be short, or 
even absent. Ideally, subcrown inter
nodes should be an inch in length for 
ease of examination. 

The scale used to rate subcrown inter
nodes for severity of common root rot 
is illustrated in Figure 1. Yield losses 
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occur in plants in the 2 and 3 catego
ries; these plants will be stunted, ripen 
prematurely, and yield poor quality 
seed. Don't be surprised to find a root 
with a rating of 0 next to a root with a 
rating of 3. This situation is normal! 

CONSERVATION TILLAGE. Tillage 
trials conducted at the Northwest Ex
periment Station, University of Min
nesota, Crookston in collaboration with 
Dr. John Wiersma, Agronomist, have 
shown that severity of common root 
rot was not affected by no-till, chisel 
plow, and moldboard plow systems 
(Table 1). However, the tillage system 
did affect which of the two root rot 
fungi was most frequency isolated from 
diseased subcrown internodes. Hel
minthosporium was more commonly 
isolated from subcrown internodes in 
moldboard plow plots than in no-till 
plots. Fusarium was more commonly 
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continued on page 3 

1 =dark brown spots on 
1-25% of the surface, 

2 =dark brown spots on 
26-50% of the surface, 

3=spotsoccur on 51-100% 
of the surface. 

Figure 1. Scale used to rate subcrown internodes for common root rot 
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Smith's Comments 

Last fall, after experiencing a 35-bushel 
per acre yield decrease on wheat plant
ed on April 11, as opposed to that 
planted on May 1, I told the Station's 
farm foreman, Dale Kopecky, that we 
were going to delay planting in 1993 
until conditions were optimum. We 
did. We started field work on April 
12, and immediately planted the Sta
tion's four-wheel drive tractor, a 54-
foot anhydrous applicator and the 
anhydrous tank. Needing someone to 
blame again this year for this irrational 
decision, I have chosen, for the second 
year in a row, the Station's neighbor to 

the west, H.D. Ross. Harold managed 
to wo k one of his fields that was adja
cent :o the Station on April 11, came 
for c ~ffee on the morning of April 12 
and immediately announced to the 
other farmers in attendance for the 
rooming seminar, that he was planting 
wbea1t next to the Station and was 
curio1 s if the Station was going to 
plant anything in 1993. After the state
ment,, rational decisions were cast 
aside,, and the annual spring planting 
season began. Today I had the plea
sure of watching one of our tractors 
pull Harold out of what he said was 
the "only" wet spot on his whole farm. 

The Station's maintenance foreman, 
Earl Carlson, announced his retirement 
effect~ve May 17. Earl has given the 
Staticm 29 years of dedicated service 
and his absence will be felt by all on 
the S1taff. He has been involved in the 
design, construction supervision and 
main1tenance of all facilities currently 
on the Station. In my 10 years as 
Supe1rintendent, I have leaned heavily 
on Earl for advice and council and I 
can truthfully say he still has a perfect 
batting average. 

In 1992, the Station switched from an 
annual summer Crops and Soils Tour 
to three smaller tours. Response to 
this change in format has been very 
positive and a similar format will be 
used in 1993. The first tour featuring 
small grain and sugarbeet herbicide 
performance and sugarbeet root mag
got control will be held on July 1. A 
second tour involving small grain vari
eties, fertility, disease control and in
sect management will be held in mid
July and a final tour relating to horti
culture will be held in mid-August. 
Exact dates for the final two tours will 
be determined based on crop develop
ment over the summer, and announced 
through regional newspapers and radio 
stations. 

The Minnesota Legislature is currently 
working on the University's budget for 
the next two years. Your support of 
the plan put forth by the University's 
Administration is needed to avoid 
further program cuts. Please contact 
your local legislators. Thanks. 

Peters Na111ed E111ployee Of The Year 
Gene Peters, assistant scientist, was the 
recipient of the 7th Annual Employee 
of the Year Award at the Northwest 
Experiment Station. 

Gene started working in the Agronomy 
Department in June, 1988. He has a 
Bachelor of Science degree in soil 
science and a Bachelor of Arts degree 
in geography from the U of M. 

Gene has bad a wide variety of experi
ences. He was an assistant plant pa
thologist with Jacques Seed Company 
in Prescott, Wisconsin; spent a year 
working on a dairy farm in Mason, 
Wisconsin; worked as a research plot 
technician while attending college and 
spent 14 months as a volunteer in the 
Peace Corp as an agricultural mechan
ic in Liberia, West Africa. 
Gene and his wife, Pat, have five chil
dren and reside in Crookston. 

Gene also received the Employee of 
the Quarter Award from the Civil 
Service/Bargaining Unit Association 
for fall quarter. 

Gene was nominated by his co-workers 
to re•ceive this award because of his 
positive attitude toward his job, his 
willingness to help other employees 
and :his friendliness toward his co
work(!rs. 

The Employee of the Year Award was 
designed to promote and recognize 
excellence in job performance among 
Civil :Service and Bargaining Unit per
sonnel Funds for this award come 
from a President's Club donation des
ignate:d for this purpose. 

Congratulations, Gene, on receiving 
the 1992 Employee of the Year Award. 
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Windels article 
continued from page 1 

isolated from subcrown internodes in 
no-till plots than in moldboard plow 
plots. Although tillage had no effect 
on severity of common root rot, it is 
unknown if the difference in pathogen 
frequency associated with tillage meth
od is of consequence. 

CHLORIDE FERTILIZATION. Re
ports from North and South Dakota 

have shown that addition of chloride 
fertilizers to soils deficient in chloride 
reduces common root rot and increases 
grain yield of wheat and barley in 
some, but not all fields. Chloride 
fertility trials were established in 1986-
1989 in five locations in northwestern 
Minnesota in collaboration with Dr. 
John Lamb, Soil Scientist and Todd 
Cymbaluk, Assistant Scientist, Univer
sity of Minnesota. Levels of soil chlo
ride ranged from 27 to 71 pounds per 

'.l'abl4:·1. . EtTect of tillage .system on Toot rot index IUld on pe~~ni subctro$ 
iutei'Podes ,infected by Helminthgs.:eqriuDI and FlJsarium sped~s. 

. Wheat fOOts were Collected in the hard dough to ripening Stages 
from plots at. the Northwest ·Experiment Station. 
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Figure 2. Yield of wheat at five Minnesota locations; 1986 = Eldred, 
1987 = Georgetown, 1988a = Georgetown, 1988b = Mahnomen, 
and 1989 = Crookston. 
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acre, depending upon the field, before 
fertilizing with chloride. There were 
no significant differences in plant pop
ulations, common root rot, or grain 
yield (Figure 2) for chloride-fertilized 
plots compared with control plots. 
Fertilization with chloride tended to 
increase forage yield and decrease 
grain protein concentration. Overall, 
addition of chloride to soil was not 
effective in significantly decreasing 
common root rot or in increasing grain 
yield . 

CONTROL OF COMMON ROOT 
ROT. There are several production 
practices that will reduce this disease 
in your fields. Wheat should be rotat
ed with noncereal crops to avoid build
up of common root rot pathogens in 
soil. Both barley and oats are infected 
by Helminthosporium. Corn is infect
ed by Fusarium. 

The fungicide seed treatment imazalil 
{Agsco RR®, Flo-Pro®, Nu-Zone®) is 
effective in suppressing symptoms of 
common root rot. It should be consid
ered if small grain crops are not rotat
ed. However, imazalil does not control 
loose smut; see label for rates and re
strictions. Baytan® seed treatment 
also suppresses common root rot and 
controls loose smut. Baytan is to be 
applied only with commercial seed 
treatment equipment. 

Wheat varieties vary in their response 
to common root rot. For instance, the 
wheat variety Marshall is rated as 
mederately resistant while Stoa is rated 
as moderately susceptible and Butte 86 
as susceptible. In genera~ many spring 
wheat varieties are susceptible or mod
erately susceptible to common root rot; 
none are immune. 

Other practices also help reduce com
mon root rot. Shallow planting reduc
es risk of infection. Balanced and ad
equate soil fertility will support vig
orous root and shoot growth. 

While common root rot is unavoidable, 
sound production practices will mini
mize this disease. Healthy roots mean 
healthy plants, which results in top 
quality and yield of grain. 



Utilizing New Barley Cultivar in Dairy Calf Rations 

By George D. Marx, Dairy Scientist 

Sixteen pre-weaned dairy calves were 
fed a grain starter ration consisting of 
39% waxy hull-less barley, 39% shelled 
corn, 20% soybean meal and 2% min
erals and vitamin mix. A similar con
trol group was fed the same grain 
starter except that the hull-less barley 
(Apollo) was replaced with convention
al covered barley (Excel) in the ration. 
In addition the 32 pre-weaned calves 
were fed 4.4 pounds of milk twice dai
ly. 

Another group of 16 weaned calves (no 
milk) were fed the same type of starter 
rations plus all the alfalfa haylage they 
desired. Weaned calves were fed in 
group pens of four calves each and 
pre-weaned calves were fed in individu
al pens inside an insulated and ventilat
ed calf barn nursery. Pre-weaned calves 
were fed the grain starter free choice 
and the weaned calves were limited to 
4 pounds/head/day. 

Both starter rations were formulated to 
NRC standards to meet the nutrient 
requirements of both weaned and pre
weaned calves. Feed samples were 
collected at weekly intervals and com
posited by month for analysis. Grain 
starter rations were formulated to a 
minimum of 18% protein. The aver
age for the duration of the trial result
ed in 19.2% protein for the ration 
containing the normal barley and 
20.1% for the starter containing the 
waxy hull-less barley. 

The hull-less cultivar was three per
centage points higher in protein than 
the Excel variety. Also note in Table 
I the crude fiber and ash content of the 
hull-less barley was considerably lower 
than the normal six-row barley. Ener
gy was slightly higher in the waxy vari
ety because of the higher fat and starch 
values with less fiber and ash. The 
higher fiber value of the conventional 
barley is due primarily to the hull con
tent. 

A major difference in the two types of 
barley is in the starch composition. 
The waxy type or soft starch is almost 
totally (98.4%) amylopectin, whereas 
the conventional variety has starch 

·consisting of27.2% amylose and 72.7% 
amylopectin as a percentage of dry 
starch. Waxy hull-less barley has a 
more soluble fiber as well as being 
high in the beta-glucans. 

Calves fed the two different cultivars of 
barley performed equally well and 
resulted in similar results with excellent 
feed conversion and rate of gain. Pre
weaned calves consuming either waxy 
hull-less or naked barley grew at the 
rate of 0.90 lb/day and those fed regu
lar commercial barley gained 0.88 
lb/day. Weaned calves on the hull-less 
barley gained 1.82lb/day and those on 
the conventional barley treatment grew 
at the rate of 1.89 lb/day. These dif
ferences were not statistically signifi
cant (P<.05). 

In summary the following conclusions 
were reached concerning this calf feed
ing trial: 

1. Waxy hull-less barley performed 
well as a grain in calf starters for both 
weaned and pre-weaned dairy calves. 

2. Covered (conventional) barley and 
hull-less (waxy) barley are quite differ
ent in carbohydrate and protein make
up. (The starch in waxy barley is virtu-

ally all amylopectin and amino acid 
content is substantially higher). 

3. Adequate intake of grain starter 
both by pre-weaned and weaned calves 
resulted with the two different types of · 
barley cultivars. 

4. Growth rates and average daily 
gains of calves fed waxy barley were 
not significantly different from the 
control. 

5. No palatability problems were ob
served and calves did not discriminate 
the experimental feed in the starter 
grain. 

6. No unusual health or off-feed 
problems were observed in these feed 
trials with the different types of barley 
cultivars. 

7. Overall performance of calves fed 
waxy hull-less barley was satisfactory 
and similar to calves fed conventional 
barley. 

8. Waxy hull-less barley is a good 
and useful grain as a major ingredient 
in dairy calf starters. Advantages in
clude higher protein (amino acid con
tent), lower fiber and more digestible, 
starch is all amylopectin (branched 
chain), and greater digestible energy 
than conventional barley cultivars. 

TABLE I 
NUTRIENT ANALYSIS OF FEEDSTUFFS - GRAINS 

Waxy Soybean Dry Control 
Anal:r:sis, % DM Barley ~ Corn Barley 

Dry Matter B9.5 90.0 87.0 88.1 
Crude Protein 17.6 49.0 10.2 14.7 
Dig. Protein 14.0 44.8 8.1 11.8 
A. D. Fiber 4.3 8.8 3.0 7.2 
Ether Extract 2.4 1.5 4.1 2.0 
Est. TON 86.9 82.0 88.5 84.2 
Ash 2.5 7.1 1.5 3.0 

Calcium 0.06 0.34 0.03 0.11 
Phosphorus 0.34 0.67 0.30 0.44 
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Meet the Staff . .. 

During the past 18 years, all of the 
research scientists have been intro
duced to our readers. However, the 
support of the Civil Service and Bar
gaining Unit employees is very impor
tant to the operation of the Station. In 
this issue we feature the employees of 
the Ag Research Center building. 

Patti Malme, executive secretary, 
joined the staff in 1972. Patti is ad
ministrative assistant to the superin
tendent, coordinates personal docu
ments, and produces research re
ports. 

Patti graduated from Gonvick High 
School, and Bemidji State College 
with degrees in business education 
and vocal music. Previous to joining 
the Station, Patti taught various 
combinations of business education 
and elementary music for nine years. 

Patti lives in Crookston and has one 
grown daughter, Julie, who lives in 
Fargo. She is active in two vocal 
music groups at Trinity Lutheran 
Church. Her hobbies are listening 
to music, reading, watching TV, 
gardening and shopping. 

******************************* 

The individual responsible for keep
ing the Ag Research Center "spar
kling clean" is Milan Samshal. 
Milan grew up at Twin Valley, 
served in the Air Force and moved 
to Grand Forks in 1956, where he 
worked for Red Owl for 18 months. 
They moved to Crookston and he 
worked for Red Owl for 10 years. 
He had his own service station for 4 
years. Milan started at the Technical 
College in October of 1970 as the bus 
driver between the College and Crook
ston. When the bus was discontinued, 
Milan worked on the grounds crew 
with Bob Jeska and Curtis Rude and 
later moved to a building caretaker 
position in Dowell Hall. Milan moved 
to the Ag Research Center as custodi
an in July, 1990. Milan is also well 
known for his help to those who sched-

ule o attend meetings in our building. 

Milan and his wife, La Vern, reside in 
Croo~:ston. They have three children 
and 10 grandchildren. Milan's hobbies 
include camping and traveling. 

*****~**************************** 

Anne Burke joined the staff as a senior 
accoulllts assistant in the business office 

Patti, Milan, Anne, Jan & Brad 

in 1988. Anne is responsible for ac
counts payable and various inventories. 

Anne iis from the Eldred area, and 
gradua1ted from Climax High School. 
She attended Moorhead State College 
for two years and worked in Fargo for 
four years before returning to Crooks 
ton. In Crookston, Anne has worked 
as a re1ceptionist at the Northwestern 
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Clinic and as an executive secretary at 
the Red River Valley Winter Shows. 

Anne and her husband, Keith, live on 
a farm west of Eldred and have two 
children, Alyssa and Chris. Anne likes 
outdoor activities, particularly riding 
horse back. 

****************************** 

Janet Solheim, word processing spe
cialist, is the research staff secretary. 
Jan started at the University in 1976 
in the Ag Division. Jan is responsi
ble for producing typed research re
ports for the research staff and is 
also the receptionist for the Station. 

Janet graduated from Crookston 
Central High School and has taken 
many classes from UMC. Jan was 
employed by the Crookston School 
District before joining UMC. 

Jan and her husband, Harvey, live 
on a farm east of Crookston and 
have three children and three grand
children. Jan's hobbies are her 
grandchildren or spending time with 
her family. 

***************************** 

Brad Heppner, principal accountant 
for the Station, joined the staff in 
July 1987. Brad is responsible for 
budgets, budget reporting and pur
chasing large equipment items and 
payroll. 

Brad was born and raised on a dairy 
farm by Munich, North Dakota. He 
graduated from Mayville State Col
lege with a Bachelor's Degree in 

business administration and accounting. 
Previous to joining the Station, Brad 
was employed as bookkeeper and busi
ness manager of a newspaper in May
ville. 

Brad and his wife, Kari, live in Crook
ston and are parents of a six-month old 
son, Seth. 

Brad's hobbies are golf, hunting, bas
ketball and baseball. 



Six individuals were honored by the 
University of Minnesota, Crookston at 
the Annual Torch and Shield Banquet. 
They received the Torch and Shield 
Award for providing leadership and 
aiding in the development of the Uni
versity. 

Torch and Shield recipients and Uni
versity administration are pictured, 

The Northwest Experiment Station 
Universny of Minnesota 
Crookston, MN 56716-5001 

The Northwest Experiment Station News 
Patti Malme, Associate Editor 

The University of Minnesota is committed to the policy 
that all persons shall have equal access to ~s programs, 
facil~les, and employment whhout regard to race, color, 
creed, religion, national origin, sex, age, marital status, 
disability, public assistance status, veteran status, or 
sexual orientation. 

Address Correction Requested 

front row from left: Paul Proulx, presi
dent of the Northwest School of Agri
cultu:re Alumni Association; Sherry 
Newell-Opitz, member of the All-Col
lege Advisory Committee; Alice Born
hoft, charter member of the UMC 
Women's Association; Tim Persson, 
past president of the UMC Alumni 
Assodation. Back row from left: 
University President, Nils Hasselmo, 

Minnesota State Representative Jim 
Tunheirn, UMC Chancellor Donald 
Sargeant and Superintendent of the 
Northwest Experiment Station Larry 
Smith. 

Besides the Torch and Shield recip
ients, 41 new members of the Universi
ty of Minnesota and UMC gift clubs 
were recognized. 
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