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How Should Large Frame Calve~~~~~m 
From W•9aning to 850 lbs 

MAY 25 1988 

There are differences of opm1on on 
how to feed large frame calves. A 
common recommendation is that they 
should be fed high grain diets from 
weaning to slaughter to obtain good feed 
efficiency and grade low choice before 
reaching excessively heavy weights. 
Economic considerations such as low 
price of forage relative to grain, high 
comparative production advantage for 
growing forage versus grain and a late 
spring and/or early frost on corn may 
encourage or necessitate the use of more 
dietary forage. Under these economic 
conditions can large frame calves be fed a 
high forage diet for 90-1 20 days after 
weaning before being switched to high 
grain finishing diets and still grade low 
choice before reaching excessively heavy 
weights? 

To answer this question, a study 
involving three beef feedlot trials was 
conducted by the Northwest Experiment 
Station over a 3-year period to determine 
the effect of two systems of feeding (and 
two feeding period lengths on each 
system) from weaning to slaughter on 
large frame steer calf performance, 
market weight, carcass traits, and cost of 
production. A total of 440 March-born 
Charolais x Angus x Hereford steer calves 
from one source with an average Novem
ber 1 weaning weight of 547 lb and an 
average beginning December 4 trial 
weight of 620 lb were used in the three 
trials. The two systems evaluated were: 1) 
a continuous high-grain, limited-forage 
(1 Olb/head/day) diet fed during the grow
ing and finishing periods, and 2) a two
phase system which involved feeding a 
high forage growing diet for 94 days and 
then switching to a high grain, limited
forage finishing diet. Corn silage and 
ground dry barley were the forage and 
grain used. The steers were housed in an 
open front conventional barn (bedded 
with straw) equipped with automatic 

by Harvey Windels 

watemrs, paved lots and outside fence
line bunks. All steers were vacinated for 
IBR, BVD, P13, blackleg, malignant 
edema, enterotoxemia, and Haemophilus 
somnus, treated for grubs, lice and worms 
and implanted with a growth promotant. 

Steer calves fed a continuous high 
grain diet gained faster ( P <.01) during the 
growing period than those fed in the two
phase system (2.80 vs 2.49 lb/day). 
Although steer gains for the finishing 
period (2.93 lb/day) were the same for 
the two systems, gains for the entire 
feedin!g period were greater ( P <.01) for 
the continuous high grain system (2.87 vs 
2. 73 lb/day) . Daily dry matter intake for 
the entire trial was not influenced by 
system of feeding, however steers fed 
continuous high grain rate ate 1 lb more 
during the growing period and 0 .75 lb 

he finishing period than the t o

YS$1t~~tt~~~Sc 
4 

th 
system e mg weighed about 1200 
lb at slaughter (1205 lb for continuous 
high grain vs 1187 for two-phase) and 
quality graded an average of 11 .6 (11.0= 
high good and 12.0 = low choice) and 
although there were no significant dif
ferences in carcass traits there was a 
trend toward a higher quality grade on the 
steers fed on the continuous high grain 
system. 

Feeding steers on both systems for an 
additional 16 days (214 vs 198 days) 
improved carcass quality grade markedly, 

however it resulted in a lower(P <.01) rate 
of gain (2 .70 vs 2.90 lb/day) for the total 

feeding period and required more ( P <.01) 
feed dry matter per 100 lb gain (715 vs 

(continued on p . 5) 





Smith's Comments 

Old folklore is running rampant at the 
morning coffee sessions as spring plant
ing progresses. Lack of moisture is the 
main topic of conversation . At this writing 
it's about a 50 - 50 split between the 
proverbs "Plant in the dust and the bins 
will bust" or ··Plant in the dust and the 
crop will be a bust". I haven' t taken sides 
just yet, but the Station will finish plant
ing April 1 9. If the rains come, I suppose 
the folklore will move to sayings on frost 
damage. 

Dr. Bobby Holder joined the Station's 
research staff as project leader for water 
quality and pesticide (herbicide, fungi
cide and insecticide) research on March 

1. Bobby will have a busy summer as he 
assum,es the already established pest
icide program that Dr. Wiersma previous
ly handled, and becomes familiar with the 
research program on water quality the 
University of Minnesota is currently con
ductin!~· 

Che1ryl Engelkes, a graduate student in 
plant pathology, will be working on her 
Ph.D. thesis project at the Station this 
summ4~r. Cheryl will be co-advised by Dr. 
Carol 'Nindels of the Station's staff and 
Dr. Neal Anderson from the Dept. of Plant 
Pathology at St. Paul. Later this summer 
gradua1te students will be joining the 
projects of Dr. John Wiersma on soybean 
inoculation in northwest Minnesota and 
Dr. Lamb's project on factors affecting 
wind Elrosion. 

Preparation ofthe site for the new grain 
and fe,ed handling complex should begin 
this week. If the weather cooperates, the 
entire complex should be functional by 
mid-S1~ptember. Funds for the project 
were approved by the Minnesota Legisla
ture last May. We thank our area legisla
tors who supported and worked hard for 
the passage of the funding bill for this 
needed addition to the Station. 

Calendar of 
Events 

UMC Commencement 
May 20 

NWSA Alumni Reunion 
June 25 

Crops and Soils Day 
Morris • July 13 

Crops and Soils Day 
Crookston • July 20 

Crops and Soils Day 
Grand Rapids • July 21 

Newell Nameld Employee of the Year 
Sady Newell, former principal account

ant for the Northwest Experiment Station, 
received the Second Annual Employee of 
the Year Award. Sady joined the staff of 
the University of Minnesota in 1967. 
With the separation of the business 
offices of the Technical College and 
Experiment Station in the early 70's, Sady 
assumed the accounting duties for the 
Station and was responsible for all 
accounting procedures at the Station. 

Sady was chosen to receive the 
Employee of the Year Award because of 
her positive attitude toward her work and 
fellow employees. Sady retired on June 
30, 1987 and she and husband, Ben, 
spent the winter in Arizona. Dr. Larry 
Smith, superintendent, presented the 
award via telephone in December. 

The Employee of the Year Award was 
designed to promote and recognize 
excellence in job performance among 
Civil Service and Bargaining Unit 
personnel. Funds for this award come 
from a President's Club donation desig
nated for thi s purpose. 

Congratulations to a most deserving 
employee. 



Nitrogen Management Strategies for Soybeans 
in Northwest Minnesota 

High grain yields and grain protein 
concentrations of soybeans require large 
amounts of nitrogen, often much larger 
than those of other crops commonly 
grown in northwest Minnesota, NW MN 
(Table 1 ). Although soybeans are capable 
of deriving N from soil reserves, N fertil
izers, and biological nitrogen fixation (if 
nodulated with effective rhizobia! 
strains), the large demand for N suggests 
that N often may be a factor which limits 
grain yield and protein. Does N (avail
ability, absorption, assimilation, redistri
bution) limit grain yield and protein 
concentration in well-nodulated, early 
maturity group varieties of soybeans 
grown at northern latitudes, e.g., NW 
MN? 

An answer to this question usually 
would be based on results from N fertil
ization trials involving several N rates, 
varieties, locations and years. In the more 
traditional areas of production, soybean 
responses to N fertilization have been 
researched extensively and several 
general principles are widely accepted, 
including ( 1) N2-fixation is usually the 
preferred and primary source of N; (2) 
soybeans are capable of using soil N 
(primarily N03-) and fertilizer N in addi
tion to fixing soil atmospheric N2; (3) N2-
fixation alone generally is not capable of 
satisfying all of the N requirements of 
high yielding crops; (4) complete de
pendence on either N2-fixation or 
mineral N depresses yields; (5) medium 
to high rates of N fertilizer at planting 
depress N2-fixation; and (6) foliar N fertil
ization at beginning or full bloom seldom 
increases seed yield in well-nodulated 
soybeans. Typical responses of non
nodulated and well-nodulated soybeans 
isolines to increasing rates of N fertiliza
tion are graphed in Fig. 1 and 2. These 
figures illustrate several of the principles 
listed above and emphasize the impor
tance of N2-fixation, but provide little 
evidence that high rates of N fertilization 
are necessary for maximum soybean 
yields. Instead, increasing the proportion 
of N that soybeans obtain from N2-
fixation may be a more appropriate way to 
improve production efficiency and profit
ability. Do these same general principles 
apply to soybeans grown in NW MN? 

by John Wiersma 

Although it seems reasonable to ex
pect similar responses to N fertilization 
in early maturity group varieties grown at 
northern latitudes, there are few if any 
published accounts which confirm this. 
Also, the relative contribution and 
importance of N2-fixation to soybeans 
grown in NW MN may be severely re
stricted by several factors, e.g., cool soil 
temperatures, crop rotations, incomplete 
or ineffective nodulation, and inherently 
high soil mineralization potentials. Poor 
nodulation and, persumably, low rates of 
N2-fixation are not uncommon. Studies 
are being planned which should provide 
information for soybeans grown in NW 
MN similar to that given in Fig. 1 and 2. 

Although soybeans have been grown 
in NW MN for several decades, acreages 
have been small relative to other crops. 
Much of the farmland in NW MN never 
has been planted to soybeans, and 
inoculation with soybean rhizobia 
(Bradyrhizobium japonicum) is a standard 
production practice for most growers. 
Yet, reports of poor or ineffective nodula
tion, premature senescence, low protein 
contents and low yields are not un
common. Inappropriate inoculation and 
handling techniques usually are con
sidered responsible for poor or ineffect
ive nodulation. Several other factors also 
may be responsible. 

Carrier, placement, timing, and rate are 
important factors to consider in design
ing strategies to improve nodulation of 
soybeans. Ideally, effective inoculation 
practices would provide adequate 
numbers of variety-specific, competitive, 
efficient, and viable rhizobia to the soil 
immediately surrounding the germinat
ing seed or an expanding root hair. 
Despite the environmental and economic 
importance of nodulation and N2-fixa
tion, only limited research has been 
conducted to identify specific inoculation 
strategies for soybean production in NW 
MN. Dr. George Ham observed substan
tial grain yield increases in response to 
inoculation of'Wilkin' soybeans grown in 
rhizobia-free soil in a trial conducted at 
Crookston during 1974 (Table 2). 
However, interactions among strains, 
carriers and rates of application pre-
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Table 1. Approxtute uounts of nitrogen contained In 100 lbs of grain of seven 
croos grown tn Hlf MH. 

Crop Lbs N per 100 lbs Gratn 

eo'" .... 
Barley 
SunflOMtr ..... 
""' Soybean 

... ... . .. ... 
2.8 ... ... 

Source: Dahnke, w.c. 1985. Plant Food Uptake. Ann. Agrtc. Short Course & 
Trade Show. Hov. 24-26, 1985. ND Agrtc. Assoc. p. 29-32. 

Table z. Grain yield of nontnoculated and Inoculated W11ktn soybeans grown at 
Crookston NN 1974. · 

lnoc:u\ua Rate or Rhizobia\ RMzoblal Carrier 
Treat.raant lnoculattont Stra.tn Granules ,...,., 

-------bu·ac:re·l ______ 

Nonlnoculated 28.0 26.8 

Seed-applied IX 110 33.3 35.1 

son-applied 250X 110 35.6 35.2 

soox 110 35.0 35.4 

lOOOX 110 34.9 32.4 

Mean of soll-app11ed treatlllents: 110 35.2 34.3 

Seed-applied IX 138 30.8 30.9 

Soll-appHed 2SOX 138 33.4 34.3 

50011. 138 35.8 35.4 

lOOOX 138 40.0 38.1 

Moan of soli-applied traatllents: 138 36.4 35.9 

t Rates of Inoculation "'ere based on lX-tUnufacturer's rec:01aondad rate. 

Source: H\cks, O.R. and G.E. Ha•. 1975. Soybean Inoculation. Crop News Mo. 
30. Agrlc. Ex.t. Sor., Untv. of Ntnn. 

(continued on p. 5) 



New Markets an~ct More Contracts for Canola 
by Marlin Johnson, Area Extension Agent, Crops & Soils 

The oil crop canola is gaining attention 
in the northern regions of Minnesota and 
North Dakota because of increased op
portunity for production contracts in 
1988. Several U.S. and Canadian con
tractors are seeking acreage. A major U.S. 
snack food firm is seeking 45,000 acres 
for frying of their products. 

Canola was developed from oilseed 
rape by Canadian agronomists. It is a 
recent development with the first variety 
licensed in 1974. Acreage of canola has 
grown to six million acres annually in 
Canada. 

Canola is a quality oil crop with erucic 
acid content less than 2 percent com
pared to 20 to 40 percent for rape 
varieties formerly grown for food oil. 
High levels of erucic acid in food oils are 
considered hazardous to health. In addi
tion, the protein meal remaining from oil 
extraction contains less than 0.1 percent 
glucosinolate sulfur compared to about 1 
percent for rapeseed meal. High levels of 
glucosinolates are detrimental to live
stock feeds. Consequently, canola is re
placing oilseed rape for food oil and 
livestock feed. 

In January 1985 the U.S. Food and 
Drug Administration approved canola oil 
for human consumption in the United 
States. U.S. crushers are now exploring 
the oil crushing potential for marketing in 
the United States. Crushing facilities in 
North Dakota are capable of crushing 
canola. 
Adaption and Cultural Practices 

Canola is well adapted to cooler 
growing seasons where day summer 
temperatures are normally in the 70's or 
low 80's. A hot, dry period at flowering 
can result in significant seed yield reduc
tion. A three-week flowering period is 
advantageous for good seed set. 

Canola can be grown on most soil 
types in northwest Minnesota. It is best 
suited to soils that do not crust. Good 
surface drainage is desired. Canola fits 
well in a four-year rotation with small 
grain. Since canola is susceptible to 
Sclerotinia wilt. it should not be in rota
tion with soybeans, dry beans, peas or 
sunflowers. Two years should separate 
canola before and after sugarbeets. 

The seedbed should be firm in order to 
plant at a uniform one-inch depth and do 
not exceed one and a half inches. Seed
ing into dry soil is risky business. Obtain-

ing the right seedbed and moisture 
situation for planting is a crucial part of 
the management of seedling establish
men1t. The seeding rate is six to eight 
pounds per acre. 
Yield Potential 

The varieties Global and Westar have 
been top yielders in University of 
Minnesota testing at Roseau, Minnesota. 
The variety Global yielded 2505 pounds 
per acre and Westar 2359 pounds in 
limitt~d testing. In three-year testing by 
North Dakota State University at 
Langdon, Global yielded 2100 and 
Westar 1607 pounds per acre. Global is 
the newer of the two varieties. In private 
testing at Crookston, Global yielded 
2657' pounds and Westar 1939 per acre. 

The oil content averaged 45 percent 
for Global and 47 percent for Westar in 
Univ•~rsity of Minnesota testing. 

Canola was last tested at the North
west Experiment Station, Crookston, in 
1985,. The variety Global yielded 1051 
pounds per acre, Topaz 1058 and Westar 
1377. 

During the Seasons 1 985, 1986 and 
1987, I monitored eight production fields 
in thte counties of Kittson, Roseau and 
Lake of the Woods. All fields were 
plant,ed to the variety Westar. Yields 
range1d from 700 to 2800 pounds per 
acre. The average was 1560 pounds per 
acre. 

Weed and Pest Management 
Several chemicals cleared for weed 

control, disease and insect problems in 
Canada are not labeled in the United 
States. This presents a problem in some 
situations. There are, however, some 
chemicals cleared or are in the process 
for labeling. 

The herbicide Treflan is labeled for 
canola. There is no herbicide for wild 
mustard control. If wild mustard gets a 
head start on canola it can be a serious 
competitive situation. Canola does dom
inate over wild mustard when in the 
seedling stage. Wild mustard in com
mercial production is subject to discount. 

Be on the lookout for flea beetles as the 
crop emerges. These beetles are capable 
of moving quickly into emerging canola. 
Treat promptly with insecticide. 
Fertilizer 

Fertilize the crop similar to a 75-bushel 
per acre barley crop. The soil nitrate and 
fertilizer nitrogen in combination should 
total 100 pounds per acre. Apply phos
phate and potash according to soil test. 
The fertilzer should be broadcast and 
worked into the soil prior to the planting 
of the crop. 
Harvesting 

High shattering of canola can occur if 
not harvested when about 30 to 40 
percent of the seeds in pods on the main 

(continued on p. 5) 

Curtis Nyegaard, Kittson County Agricultural Agent, observes a field of canota near 
Humboldt, Minnesota. 



"Steers" continued from p. 1) 

673 lb.) Gain, dry matter intake, and feed 
efficiency were substantially decreased 
during the last 1 6 days (latter part of June 
and first part of July) regardless of feed
ing system, as temperature increased and 
as steers approached a market-ready 
finish. The longer feeding period resulted 

in higher(P <.01) average marbling scores 
(5.5 vs 5.1) and quality grades (11.8 vs 

11.4), but less (P <.01) desirable yield 
grades (3.1 vs 2.8) . A marbling score of 
5.0 is the minimum marbling required for 
low choice grade and 6.0 is the minimum 
to grade average choice. It appears that 
large frame calves can be fed in a two
phase system or fed a continuous high 
grain diet and attain a low choice grade at 
about the same age (15.5 to 16 months) 
and weight (about 12001b), assuming 
that the calves in the two-phase system 
are fed to gain reasonably well (2.41b/day 
or more) during the growing period. Age 
and/or physiological maturity at 
slaughter appeared to be an important 
factor in advancing large frame calves to 
low choice grade on either system of 
feeding. The effects of continuous high 
grain and length of feeding on carcass 
traits appeared to be additive. The system 
of feeding recommended will depend on 
the relative cost of feedstuffs. If the cost 
of forage is high relative to grain, then the 
continuous high grain system would have 
the economic advantage and vice versa. If 
the forage is corn silage with the value 
based on the price of dry corn and the per 
pound value of dry corn and barley are 
similar, the cost per unit of gain on a 
barley-corn silage diet will be similar for 
each system. The feeding of a continuous 
high barley, limited corn silage diet for a 
long period of time as was done in these 
trials resulted in essentially no health 
problems. Only one of the 220 steers on 
the continuous high barley diet devel
oped founder and that was moderate. 

Bobby Holder Joins 
NWES Staff 

Dr. Bobby J . Holder, assistant pro
fessor of soils in the ag division of the 
Technical College since 1984, has 
accept·ed a joint appointment with the 
Northwest Experiment Station beginning 
March 1. Bobby will be the project leader 
of the water quality research and pest
icide (herbicide, fungicide and insect
icide) research programs on the North
west Experiment Station . 

Bobby is originally from Southern 
California. He received his BA from 
Evergmen State College in Olympia, 
Washington; his MSfrom Michigan State 
University with majors in biological 
scienc•~s and water resources; and his 
Ph.D. in 1982 from Michigan State 
University with majors in soil fertility and 
soil ch<emistry. Bobby will have his office 
in Room 11 4 of the Ag Research Center. 
His phone is 281-6510 ext. 487. 

Bobby and his family reside in 
Crookston. Welcome to the Experiment 
Station staff, Bobby. 

'·'Soybeans" continued from p. 3 

eluded s1mple recommendations. Even 
less is known about the practical aspects 
and potential benefits of inoculation and 
rhizobi a! strain competition for newer, 
earlier .. maturing, higher-yielding 
varieties. Specific inoculation protocols 
which include superior variety-strain 
combinations, appropriate rhizobia! 
carriers and efficient application rates are 
needed to improve nodulation of modern 
cultivars of soybeans grown in NW MN. 

Although they are important goals 
which should enhance soybean produc
tion in NW MN, identification and use of 
effective inoculation practices may not 
guarantee vigorous or efficient N2· 
fixation. The relative dependence of a 
soybean crop on soil Nand symbiotic N is 
related! to concentrations of soil N 
(especially soil N03"·N) as well as 
nodulation status. Nitrate and ammonia 
are known to inhibit nodule formation 
delay and reduce NTfixation, and pro
mote nodule senescence. Management 
practices, crop rotations and environ
mental and soil conditions which 
increase soi I N03 ·-N concentrations 
likely will reduce N2-fixation and relative 
dependence on symbiotic N. Studies 
which will address several of the topics 
discussed in this article are being 
planned. 

" Canola" continued from p. 4 

stem turn from green to brown but the 
pods may still be green. You would 
benefit from an experienced eye during 
the first swathing oft his crop. Green seed 
is discounted by most contractors. 

Swath and light roll to anchor the crop 
in high stubble. The combine pickup 
should come in under the swath and 
closely match ground speed. The crop 
holds up well in the swath. 

Most farmers harvest barley first , then 
swath their canola , combine their wheat 
and then combine canola . 

Marketing 
Marketing should be the first consid

eration in the production of canola. 
Contracts are generally available in the 
most northern counties of Minnesota. In 
attending an informational meeting on 
Canola in late February at Hallock, three 
contractors along with about a dozen 
farmers were in attendance at the 
meeting. Eight cents per pound was the 
price most frequently quoted. 

The cost of production of the crop is 
similar to oats. Certified seed cost is 
about 70 cents a pound. 
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Amer1can 1\.estrel - The Farm Falcon 
The American Kestrel or sparrow hawk 

is a common hawk on some farms in the 
Upper Midwest. It is a small hawk, 
measuring about 1 0)12 inches from head 
to tail, and a nesting pair can usually find 
enough prey on a quarter-section of land 
providing there are some grassy areas. 
This handsome little hawk is actually 
more closely related to the rare peregrine 
falcon than to the familiar red-tailed 
hawk. It's a graceful flyer with long 
pointed wing tips and is often seen along 
highways where it hovers in mid-air or 
perches on an electric wire waiting for a 
mouse to appear in the grass. 

The kestrel is the only North American 
hawk which nests in cavities and studies 
elsewhere indicated that they respond to 
nest boxes provided in areas where 
natural cavities are scarce. To determine 
if kestrels could be encouraged in an 
intensively farmed area like the Red River 
Valley, a nesting box study was com
menced at the Northwest Experiment 
Station in 1984 by putting 5 boxes in 
each of the following settings: active 
farmsteads, abandoned farmsteads, lone 
trees in annually cropped land, railroad 
communication poles, odd areas (field 
corners, old land fill site, etc.) and diverse 
area (a study site contained cropland, 
pasture, large grasslands, and small 
groves of trees) . 

A surprising amount of use was made 
of the nest boxes with 139 young pro
duced in 38 boxes in four years. Railroad 
communication poles were the most 
attractive attachment sites owing to the 
strip of grass (mouse cover) between the 
railroad tracks and adjacent fields, and 
also the availability of perching sites on 
poles and wires. Odd areas and diverse 
areas were next in importance, but boxes 
placed near farmsteads were also used. 
Squirrels competed for boxes in sites 
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by Dan Svedarsky 

A young kestrel awaits banding on top of a nesting box. 

where there were several trees such as a 
farmsuead grove. This competition can be 
reduce,d by attaching boxes to a structure 
which would deter squirrel climbing such 
as the side of a building or silo. 

Both young and adult kestrels were 
banded in the course of checking boxes. 
Of 151 birds banded, two females were 
recovered in 1987 and found to be 
nestin!~ close (within a half mile) to the 
box where they successfully produced 
young in 1986. Thus far, none of our 
banded young have been recovered so 
we're not sure where they winter or their 
surviva~l rate. However, we did find a 
female nesting in a box near the North
west Station that had been banded by 
another researcher in South Texas during 
November of the previous year so these 

birds are capable of making long move
ments to wintering areas. 

In summary, these colorful little hawks 
can be attracted to the Red River Valley 
by providing nest boxes in areas pro
viding suitable prey (mice, house spar
rows, grasshoppers) . Boxes are generally 
placed 1 5-20 feet high and faced toward 
the southeast. Squirrel competition can 
be a factor so either put up enough boxes 
for squirrels and kestrel or restrict squirrel 
access. A fact sheet and plans for kestrel 
box construction and placement has 
been prepared and is available from: Dan 
Svedarsky, Northwest Experiment 
Station, U of Minnesota, Crookston. 
Phone: 281-651 0 ext. 310. Invite a 
kestrel to your farm! 
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