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BULL FEEDING – PHASE I 
COMPARING BACKGROUNDING PERFORMANCE 
OF STEERS WITH LATE CASTRATED BULL CALVES 

 
By Douglas G. Landblom and James L. Nelson 

 
 
Research conducted at this station during the past three years indicates that bull calves fed to slaughter 
weights gain and are significantly more efficient than steers fed similiar rations.  Since the majority of 
cattle fed in southwestern North Dakota are backgrounded only, this trial was designed to compare the 
performance of bull calves in which castration has been delayed until the end of the backgrounding phase, 
with steers handled in a conventional manner. 
 
Hereford x Angus (BWF) steers and bulls averaging five-hundred pounds were randomly allotted twelve 
head per treatment. 
 
The steer calves were implanted at the start of the trial with 36 mg. Zeranol (Ralgro).  Implanting was done 
according to the manufacturers directions, which specified that the implant was to be placed just under 
the skin approximately one and one-half inches from the base of the ear using aseptic conditions.  Once 
the needle was properly placed in the ear, pulling back slightly allowed space for the implant to be 
discharged without crushing.  The manufacturer and past research indicate that crushing results in a rapid 
release of the chemical which is undesirable.  
 
The bulls were castrated three weeks prior to selling, to insure a sufficient amount of time for adequate 
healing.  A heave duty squeeze chute and emasculator were used to insure the cattle were adequately 
restrained and blood loss held to an absolute minimum. 
 
Complete mixed rations used in the study were blended in a portable mixing wagon, self-fed, and 
consisted of mixed hay, oats, salt and minerals.  Following a short warm-up ration containing 40% oats 
and 57.5% mixed hay two adjustments were made in the ratio of oats to mixed hay. Those ration 
adjustments are shown in Table 1.  
 
A summary of the data collected is shown in Table 2. 
 
 
Summary: 
 
Feed efficiency and rate of gain among the steers and bulls was very similiar.  The bull calves consumed 
an average pound and one-half less feed per day which resulted in a total feed savings of $8.94 per head. 
In addition to the lower feed bill, buyer appeal was greater for the late castrated bulls and amounted to 
an additional $.55 per hundred weight when sold. 
 
Bull feeding yielded $12.71 more net return than was received for the implanted steers. 
 

 
 
 



2 
 

Table 1.            Backgrounding Rations Bull Feeding – Phase I, Winter 1978 
 

 Warm-up 1st Change 2nd Change 

No. days fed 20 90 30 

Oats, % 40 50 75 

Mixed hay, %    57.5    47.5    23.5 

Di-calcium phosphate, %        .5        .5        .5 

Salt, %   2   2   2 

 
 
 
 
 
 

Table 2.            Weights, Gain, Feed Costs and Returns, Bull Feeding Phase I 
 

 BWF Steers  BWF Bulls1/ 

No.  head   12    12 

Days on feed 140  140 

Starting wt., lbs. 502  515 

Final wt., lbs. 743  753 

Gain, lbs. 241  238 

ADG, lbs.           1.72           1.70 

 

Feed Summary: 

Feed cost/lb., $                 .0426                  .0426 

Feed/hd.,/day, lbs.       21.7       20.2 

Feed/lb. gain, lbs.      12.6       11.9 

Implant cost/hd., $            .60    ----- 

Feed cost/hd., $      129.41      120.47 

 

Economics: 

Selling wt., lbs. 743             753 

Gross return/hd., $    @53.70      399.17        @54.25     408.68 

Feed + implant cost/hd., $      130.01      120.83 

Feeder calf value  @ 46,   $      230.92      236.90 

Net return, $      +38.24      +50.95 

Added return, $  12.71  

 
                    
                    1/      Bulls were castrated three weeks before selling to allow for adequate healing. 
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BULL FEEDING – PHASE II 
COMPARING FINISHING PERFORMANCE 

OF STEERS WITH LATE CASTRATED BULLS AND BULLS 
 

Phase II is a continuation of the bull feeding study summarized in Phase I.  The first question asked of 
castration at approximately seven hundred pounds is:   “What effect will it have on finishing performance 
and carcass quality”?  The purpose of Phase II, therefore, is to compare feeding performance, effects of 
castration stress, labor and overall economics of steers, delayed castrated bulls and bulls.  
 
Hereford x Angus (BWF) steers and bulls were randomly allotted six head per treatment. 
 
Steers in the trial were implanted at the start of the backgrounding and finishing phases with 36 mg. 
Zeranol (Ralgro).   The late castrated bulls and bulls were not implanted. 
 
Self-fed, complete mixed rations, blended in a portable mixing wagon, and consisting of mixed hay, oats, 
barley, salt and minerals were used.   The ration percentages as they were fed are shown in Table 3.  
 
Gains, feed, carcass and economic summaries are shown in Table 4. 
 
Summary: 
 
Delayed castration had a very undesirable effect on finish feeding performance.  Rate of gain, feed 
efficiency, carcass quality and net return were depressed substantially.  Although ninety five days had 
lapsed between castration and slaughter three carcasses were graded as stags.   Economic returns over 
feed and calf costs amounted to a net loss of $18.20. 
 
Feedlot performance was intermediary among the implanted steers, and carcass quality was lower than 
normally expected from Herford x Angus steers as all of the carcasses were graded USDA good.  Returns 
over feed and calf costs amounted to $1.83. 
 
Black whiteface bulls fed to slaughter in this trial were substantially more efficient in all respects.  Carcass 
grades among the six head were evenly split between good and stag grades.  The carcasses averaged 674 
pounds, which is from 56-80 pounds heavier than the other treatments, and possessed a desirable fat to 
lean meat ratio.  Fat thickness of .37 inches was not any different, however loin eye size averaged 1.8 sq. 
in. larger.  Increased pounds of carcass for sale resulted in a higher net return.  Net return per head for 
the bulls amounted to $14.02. 
 
 

Table 3.    Self-Fed Rations – Bull Feeding, Phase II 
        

 Warm-up 1st Change 2nd Change 3rd Change 

No. days fed 20 90 30 95 

Oats, % 40 50 75 50 

Barley, %   ---   ---   --- 25 

Mixed hay, %    57.5    47.5     22.5     22.5 

Minerals, %       .5        .5         .5         .5 

Salt, %    2   2    2   2 
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Table 4.     Weights, Gain, Feed Summary, Carcass Data and Returns, Bull Feeding Phase II 
 
 

  
Steers 

Late 
Castrated 

 
Bulls 

No. head          51/       6       6 

Days on feed   235   235   235 

Starting wt., lbs.   502   515   541 

Final wt., lbs. 1088 1030 1161 

Gain, lbs.   586   515   620 

ADG., lbs.              2.44             2.18             2.63 

 

Feed Summary: 

Feed cost/lb.,   $                    .0436                   .0436                   .0436 

Feed/hd./day, lbs.            23.58          22.75        23.8 

Feed/lb., gain, lbs.   $              9.66         10.43            9.03 

Implant cost/hd.,   $              1.20        -----          ----- 

Feed cost/hd.,   $         241.60       233.43        243.50 

 

Carcass Summary: 

Hot carcass wt., lbs.   681   594       674.3 

USDA grade:       Choice   1@$83.00  

                          Good 5@$77.00 2@$77.00   3@$77.00 

                        Stag  3@$73.00  3@$73.00 

Dressing percent    57    58      58 

Loin eye area, sq. in.        12.5        12.3          14.2 

Fat thickness, in.              .39              .37               .37 

Avg. carcass value,   $        475.55        452.13         506.38 

 

Economics: 

Gross return,   $       475.55       452.13        506.38 

Implant cost,   $           1.20      -----        ----- 

Feed cost/hd.,   $      241.60       233.43        243.50 

Feeder calf cost @  $46, $      230.92       236.90        248.86 

Net return/hd.,   $        +1.83        -18.20        +14.02 

 
1/ One steer died of bloat. 
 
 
 
 
 
 
 
 

mailto:1@$83.00
mailto:3@77.00
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BULL FEEDING PHASE III 
HEREFORD x ANGUS BULLS AND SIMMENTAL x HEREFORD 

CROSSBRED STEERS COMPARED FOR THE PRODUCTION OF HAMBURGER BEEF 
 
 

The fast food trade across the United States is increasing at a tremendous rate because more consumers 
are eating out than ever before.  Approximately 40% of the beef consumed today is in the form of 
hamburger, and analysis projections indicate that by 1980 hamburger consumption could be 60% or more.  
 
The current cattle cycle, which has recently moved into a profit making position for cattlemen, should 
remain profitable, according to predictions, for at least the next few years.  Cull cows of various ages and 
breeds have been the main source of hamburger cattle in the past and will continue.  However, increased 
consumer demand for hamburger and the changing cattle cycle will put cow beef in short supply. 
Therefore, another class of cattle will be slaughtered for hamburger as well as the cull cows normally used, 
which means the number of cattle customarily fed to choice grades will decline. 
 
The purpose of this investigation is to evaluate, when feeding for maximum gains, feed efficiency, carcass 
type and quality, and overall economics of rapid gaining exotic crossbred steers and conventional 
crossbred bulls for the production of hamburger beef. 
 
Growth curves among late maturity breed combinations such as the Simmental x Hereford crossbred’s 
used in this experiment differ somewhat from the growth curves of the earlier maturity European breeds. 
A second trial objective, therefore, is to evaluate growth curves of the late maturity Simmental x Hereford 
steers and establish target weights at which the growth curves plateau and efficiency starts declining. 
 
One-fourth Simmental x three-fourths Hereford feeder steers weighing 550-600 pounds and Hereford x 
Angus bulls weighing 450-500 pounds were allotted six head per treatment.  The exotic crossbred steers 
were purchased from Jim and Jerry Perdaems, South Heart, North Dakota. 
 
The purchased steers were vaccinated for blackleg, malignant edema, hemorrhagic septicemia, 
enterotoxemia types C & D, implanted with 36 mg. Ralgro and started on the warm-up ration shown in 
Table 5 upon arrival at the station. 
 
While on pasture, and approximately two weeks prior to weaning, the BWF bull calves raised at this station 
were vaccinated as just described for the exotic crossbred steers and following weaning a booster shot 
for enterotoxemia was administered.  Bulls were not implanted with Ralgro. 
 
Self-fed complete mixed rations blended in a portable mixing wagon were used that consisted of mixed 
hay, oats, barley, salt and minerals.  The ration percentages as they were fed are shown in Table 5. 
 
Slaughter target weights of 1075-1100 were selected at the start of the trial. 
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Summary: 
 
Results of this first year’s trial show both animal types to be excellent sources of hamburger beef. 
 
Implanted, one-fourth Simmental x three-fourths Hereford (S x H) steers were the fastest gaining, 
averaging 2.77 pounds per day as compared to 2.63 pounds per day among the BWF bulls. 
 
Although the crossbred steers gained the fastest they were not the most efficient in this study, requiring 
one-half pound more feed per pound of gain.  Feed cost among the steers was higher and amounted to 
$26.56 more than for the bulls.  These results indicate that slaughtering approximately 100 pounds lighter 
would have been more desirable.  (Lighter slaughter weights were predetermined, however, remodeling 
of the kill floor at Williston Packing interferred with normal marketing.) 
 
The cattle were finally slaughtered at Fargo Beef Industries, West Fargo, and brought $77.00 per hundred 
weight for USDA good and $73.00 per hundred weight for stags, which was $10.00 off of choice beef price 
at the time. 
 
All of the crossbred steers and one-half of the BWF bulls graded USDA good and the remaining one-half 
were graded as USDA stag.  
 
Assuming an equal calf value of $46.00 per hundred weight, returns over feed and calf costs amounted to 
$14.02 for the BWF bulls and $4.49 for the (S x H) steers. 
 
 
 
 
 
 
 
 
 

Table 5.   Percent of Ingredients in Self-Fed Rations 
    

 Warm-up 1st Change 2nd Change 3rd Change 

No. days fed 20 90 30 95 

Oats, % 40 50 75 50 

Barley, %   ---    ---    --- 25 

Mixed hay, %    57.5    47.5    22.5    22.5 

Minerals, %         .5        .5        .5        .5 

Salt, %   2   2  2   2 
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Table 6.   Weights, Gain, Feed Summary, Carcass Data and Returns - Bull Feeding, Phase III 
             
 

  
BWF Bulls 

Steers 
3/4 Hereford  x  1/4 Simmental 

No. head       6       6 

Days on feed   235   235 

Starting wt., lbs.   541   548 

Final wt., lbs. 1161 1200 

Gain, lbs.   620   652 

ADG, lbs.             2.63             2.77 

 

Feed Summary: 

Feed cost/lb.,  $                   .0436                   .0436 

Feed/hd./day, lbs.         23.8         26.4 

Feed/lb., gain, lbs.             9.03             9.53 

Implant cost/head         -----             1.20 

Feed cost/head,  $        243.50        270.06 

 

Carcass Summary: 

Hot carcass wt., lbs.      674.3      685.5 

USDA Grade                        Choice   

                                              Good  3@$77.00 6@$77.00 

                                              Stag   3@$73.00  

Dressing percent     58 57 

Loin eye area, sq. in.        14.2       12.9 

Fat thickness, inc.              .37             .38 

Avg. carcass value,  $        506.38       527.83 

 

Returns: 

Gross return,  $       506.38      527.83 

Implant cost,  $      -----          1.20 

Feed cost/head,  $       243.50      270.06 

Feeder calf cost @ $46,  $       248.86      252.08 

Net return/head,  $       +14.02       +4.49 
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LEAST COST COMPUTER RATIONS 
By James L. Nelson, Douglas G. Landblom and Thomas J. Conlon 

 
 

North Dakota livestock producers now have computer capability available to them to help formulate 
nutritionally balanced rations – at the least possible cost. 
 
When this trial was designed, in 1976, the Experiment Station, through the Cooperative Extension Service, 
had access to a Michigan State University computer program developed by Michigan livestock researchers 
Dr. Roy Black and Dr. Daniel Fox.  The Michigan program was also used for the 1977-78 trial.  At the present 
time AGNET, a Nebraska State University computer is being used on a trial basis in North Dakota, under 
the auspices of the Old West Regional Commission, to determine its usefulness and capabilities for North 
Dakota producers.  The AGNET computer is being used for the 1978-79 feeding trial. 
 
The program permits the stockman, with the help of the County Agent or Experiment Station personnel, 
to load the computer with information on:  the class of cattle to be fed, cattle prices, performance desired, 
kinds of feed available, feed prices and percentage at which feeds can be used in the ration.  Once these 
items have been entered, the computer calculates a balanced ration at the lowest possible cost for that 
particular class of livestock.  
 
This trial was designed to see how the program worked in actual practice; and, to see what modifications 
would be needed, if any, in order for the Michigan program to fit North Dakota conditions.  Working in 
cooperation with the Stark-Billings County Extension Agent, the program was run according to 
recommended procedure, just as would be done for any individual area livestock producer, and a 
computer formulated ration was developed.  For comparison, an oats-barley-tame hay ration that has 
been fed successfully at the Station for several years was used as the control.  In this trial, twenty four 
Angus x Hereford heifer calves from the Station herd were divided into four uniform lots, with two lots 
receiving the “computer” ration beginning on November 17, 1976 and December 1st in 1977. 
 
All heifers were implanted with Synovex-H at the start of the trial.  When the heifers reached about 650 
pounds, a second “computer run” was made because of changes in nutrient requirements and feed prices. 
At this time, the control ration was changed by increasing the amount of grain in the ration. 
 
In May, after a feeding period of 195 days in 1976, and 174 days in 1977, all heifers were shipped for 
slaughter on a grade and weight basis. 
 
Weights, gains and feed costs are shown in the following tables. 
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Table 7.   Feed Inputs and Costs Entered into the Computer for Least Cost Rations Formulation 
 

      

 Initial Run February, 1978 Run 

Feed Price/cwt as Fed Basis 

Barley   3.13   3.64 

Corn   4.00   4.30 

Oats   3.59   4.06 

Spring wheat   2.66   3.40 

Linseed meal   9.00   9.00 

Soybean oilmeal  (44%) 10.00   9.50 

Alfalfa   2.75   3.00 

Brome-alfalfa   2.25   2.50 

Di-calcium phosphate 13.00 13.00 

Salt   4.40   4.40 

Wheat straw   0.90   1.00 

Beet pulp   -----   3.50 

Limestone   3.00   3.00 

Commercial supplement  (20%)   6.90   ----- 

 
 
 
 
 
 
 
 
 

Table 8.   Least Cost Computer Ration as Fed 

 

Ingredient Initial Run  February, 1978 Run 

Barley, lbs. 232  256 

Wheat, lbs. 367  500 

Soybean oilmeal, lbs.   57 Tame hay 100 

Alfalfa, lbs.   50    50 

Limestone, lbs. 8.5   6.5 

Trace mineral salt, lbs. 2.5  2.5 

Wheat straw, lbs.                _283                 __85 

                1000                 1000 

 

 $2.70/cwt  $3.15/cwt 
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Table 9.   Control Ration as Fed 

Ingredient Initial Run February, 1978 Run 

Oats, lbs.   500   750 

Tame hay, lbs.   475   225 

Di-calcium phosphate, lbs.       5       5 

Trace mineral salt, lbs. __20 __20 

 1000 1000 

 

 $3.02/cwt $3.76/cwt 

 
 
 

Table 10.   Weights, Gains, Feed Costs, Carcass Data and Returns, 1977-78 
    

 Computer  
Ration 

2 Yr. 
Avg. 

 Control 
Ration 

2 Yr. 
Avg. 

Initial wt., lbs.     488      483     486       487      488      488 

Final wt., lbs.     895      898     897       932      888      910 

Gain/hd., lbs.     407      415     411       445      400      422 

Days fed     195      174     184       195      174      184 

ADG, lbs.     2.09     2.38     2.24       2.28     2.30     2.29 

Feed efficiency, lbs.     9.98     8.56     9.27       9.52     9.90     9.71 

Feed cost/hd., $ 171.35 134.59 152.97   179.18 158.88 169.03 

Feed cost/cwt gain, $   42.31   32.43  37.37     40.30    39.72   40.01 

  

Hot carcass wt., lbs.   533.5  516.1 524.8     549.5   502.6 526.0 

Dressing %     59.6     57.5    58.6       58.5     56.6   57.6 

USDA grade   9 Cho   2 Cho 11 Cho     7 Cho   1 Cho 8 Cho 

   3   Gd     9   Gd 12   Gd       5  Gd  9   Gd  14  Gd 

      1  Std   1 Std     1   Std 1  Std 

Carcass value, $ 317.42 428.12 372.77   323.41 408.90 366.16 

Return over feed, $ 146.08 293.53 219.80   144.24 250.02 197.13 

 
 
Summary: 
 
Returns above feed costs in the 1978-77 trial were about equal. 
 
Feeding results in 1977-78 were comparable between the two ration formulations with regard to average 
daily gain, however, the least cost ration had the advantage both in feed efficiency and cost per pound of 
gain.  This saving in feed amounted to $7.29 per hundred pounds of gain. 
 
By combining the two years data, we found a savings or advantage of $22.67 per head in favor of the 
computer rations. 
 
Another feeding trial will be evaluated in 1978-79. 
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HEI-GRO DEVICE FOR FEEDLOT HEIFERS 
 

By James L. Nelson and Douglas G. Landblom  
 
 

A relatively new non-chemical growth stimulant known as the Hei-Gro device is being marketed to 
livestock feeders by Agrophysics Inc. of San Francisco, California.  This device, composed of injection 
molded nylon, looks somewhat like a miniature Christmas tree.  It is inserted deep into a feedlot heifer’s 
vagina and left there, where it is supposed to stimulate natural body mechanisms to produce faster 
growth. 
 
According to company literature, when the device is used as recommended, it should produce additional 
returns of from seven to nine dollars per head.  It is also reported to give faster growth, better feed 
conversion, reduced bulling, 99% retention, simpler feeding procedures and show no effects of breed or 
season. 
 
A trial was started in the fall of 1976 and repeated in 1977, to compare the response from weaning to 
market of heifer calves with or without the device.  Heifer calves used in this trial were Angus-Hereford 
crossbreds averaging about 485 pounds initially.  Twenty four head were randomly allotted into four 
uniform lots.  Two lots served as controls and two lots were deviced with the Hei-Gro at the beginning of 
the trial, the first week in December.  All trial heifers also received a Synovex-H (estrodiol benzoate and 
testosterone propionate) implant at the start of the trial.  The heifers were self-fed completely mixed 
grain-roughage rations designed to produce gains of from two to two and one-half pounds of gain per 
head per day. 
 
The heifers were housed in feedlots that were located a minimum of fifty feet from steer or bull lots, as 
recommended by the Hei-Gro manufacturer. 
 
All heifers were marketed on a grade and yield basis at a slaughter weight of approximately 920 pounds. 
 
Results of the 1977 and 1978 feeding periods are shown in Table 11. 
 
 
 
 
Summary: 
 
Two trials with the Hei-Gro device fail to show any advantage for its use.  Results of the Dickinson trials 
are in agreement with findings at South Dakota State University, Kansas State University, Ridgetown 
College of Agricultural Technology, Ontario, and the University of Guelph in Ontario. 
 
Loss of several of the devices has been observed.  One heifer in the trial developed a rectal prolapse in an 
effort to expel the device.  Based on available information the use of the Hei-Gro device cannot be 
recommended. 
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Table 11. Weights, Gains, Feed Costs, Carcass Data and Returns 
 
  

 Hei-Gro  Control 

  
1976-77 

 
1977-78 

2- Yr.  
Avg. 

 
1976-77 

 
1977-78 

2 Yr.  
Avg. 

Number head         12             12      24         12           11        23 

Avg. initial wt., lbs.       488          488    488       488         482      485 

Final wt., lbs.       908          880    894       918         907      912 

Avg. gain, lbs.       420          392    406       430         425      428 

Days fed        195          174    184       195         174      184 

ADG, lbs.       2.16         2.25    2.21      2.21        2.47     2.34 

 

Feed efficiency      10.06         9.48     9.77       9.38        8.40     8.89 

Avg. feed cost/hd.,   $    179.17     148.30 163.74  171.36    143.92 157.64 

Avg. feed cost/hd./day,  $        0.92          0.85      0.88       0.88        0.83      0.86 

Feed cost/cwt gain,   $      42.61        37.84    40.22     39.81      33.94    36.88 

 

Net return,   $    140.40     271.76 206.08    149.91    273.78 211.84 

 

Avg. hot carcass wt., lbs.         540          506     523          543         513      528 

Avg. dressing %          59.4         57.5     58.4        59.1         56.6     57.8 

USDA grade:  Choice                                                   8@60.75 2@90.75   10 Ch 8@60.75 1@90.75    9   Ch 

                         Good 4@56.25 9@80.00   13 Gd 4@56.25 9@80.00  13 Gd 

                         Standard  1@77.00       1 St  1@77.00   1   St 

 

Avg. carcass value,   $    319.56     420.06 369.81      321.28     417.70 369.49 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:4@56.25
mailto:9@80.00
mailto:4@56.25
mailto:9@80.00
mailto:1@77.00
mailto:1@77.00
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COMMERCIAL GROWER RATIONS AND HOME GROWN FEEDS 
COMPARED FOR PRE-CONDITIONING AND BACKGROUNDING 

 
By James L. Nelson, Douglas G. Landblom and Thomas J. Conlon 

 
 

Cattlemen interested in growing out their calves to backgrounded weights of approximately 700 pounds 
instead of selling them after weaning have more than one feeding option.  Because of the convenience 
and ease of handling, commercial pelleted rations have become very popular and can be purchased 
bagged, or bulk and medicated if desired.  As an alternative option the cattlemen can rely on his own 
home-grown feeds.  Research conducted at this station has shown that, when mixed and self-fed, home-
grown hay and oats will promote steady, economical gains.  Both systems are being practiced by livestock 
producers in North Dakota and this station has been asked to evaluate which method results in the 
greatest net return. 
 
The purpose of this trial is to compare the feed consumption and efficiency, overall economics, and any 
differences in buyer appeal among calves fed either commercial or “home-grown” backgrounding rations. 
 
Purina’s Cattle Grower was selected at random from all of the commercial feeds available in the Dickinson 
area. 
 
    Straightbred Hereford steer calves averaging 425 pounds were randomly allotted into two groups and 
were fed a pre-conditioning ration for 28 days. The commercial group was self-fed Purina’s Pre-
Conditioning Chow and the home-grown group was self-fed a ration consisting of 20% oats and 80% mixed 
hay at the beginning of the trial.  It was changed by gradually increasing the percentage of oats so that by 
the end of the 28 day period the calves were eating a ration of 40% oats and 60% hay.  Following the 28 
day pre-conditioning the calves were changed to the respective grower rations.  Purina’s Cattle Grower, 
which was recommended by the Company for backgrounding, was purchased delivered in bulk form and 
was self-fed in a creep feeder of station design.  No additional feed was recommended.  The home-grown 
ration which was also self-fed was increased from 40% to 50% oats and 50% mixed hay and was unchanged 
for the remainder of the trial. 
 
The calves were vaccinated with Electroid Seven on October 17th and were later given a booster shot for 
enterotoxemia. 
 
The steers were sold at Stockmen’s Livestock Company at the end of the backgrounding phase on March 
30, 1978. 
 
A summary of the pre-conditioning data is given in Table 12.  Results of the backgrounding phase are 
shown in Table 13. 
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Summary: 
 
Results of this first year’s feeding show that average daily gains and total weight gained was significantly 
greater among those steers receiving the commercial ration. 
 
Steers fed the commercial rations required less feed per pound of gain with both the pre-conditioner and 
grower rations.  Although feed efficiency was better with the commercial rations, the cost per pound of 
feed was much higher and resulted in a combined net return for pre-conditioning and backgrounding  of 
$15.19 as compared to a combined net return of $75.98 for the home-grown ration. 
 
 
 
 
 
 
 
 
 
 
 

Table 12.  Home-Grown vs. Commercial Pre-Conditioning Feed Summary 1977-78 
        

 Purina 
Pre-Conditioner 

Home-Grown 
Pre-Conditioner 

No. head       7       61/ 

Start weight, lbs.   424  428 

Finish weight, lbs.   486  478 

28 day gain, lbs.     62    50 

Average daily gain, lbs.   2.21 1.78 

 

Total gain/lot, lbs.   434   300 

Pounds feed fed    27502/    19593/ 

Feed/lb. gain, lbs.   6.32   6.53 

Feed/hd./day, lbs.   14.0   11.7 

Feed cost /cwt gain,  $ 36.31 24.50 

Feed cost/head,  $ 22.56 12.25 

 
 
1/     One steer died of bloat on November 16, 1977. 
2/     Commercial – Purina Pre-Conditioning Chow Sm-AB (G) medicated (Chlortetracycline &  

         Sulfamethazine)                         

3/    Home-Grown Rations:  29% rolled oats, 70% chopped hay, 0.5% di-calcium phosphate, 1% salt. 
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Table 13. Summary of Home-Grown vs. Commercial Backgrounding 1977-78 
 
 

  
Purina Cattle 

Grower Ration4/ 

Grower Ration 
Using 

Home-Grown Feeds 

No. head           7            51/ 

Days on feed       119     119 

Starting wt., lbs.       486     473 

Final wt., lbs.       756     698 

Gain, lbs.          2702/     225 

ADG, lbs.       2.27    1.89 

 

Feed Summary: 

Cost/lb. feed,   ¢        6.28        4.123/ 

Feed/lb. gain, lbs.       9.22      10.5 

Feed cost/lb. gain,  ¢       57.9      43.3 

 

$ Returns: 

Gross return/hd.,  $  361.00  351.02 

Background feed cost/hd. ,  $  156.33     97.43 

Calf cost,  $ 37¢ x 486#   179.82 37¢ x 473#   175.01 

Net return/hd.,  $     24.85     78.56 

 
 
1/      One steer was lost to bloat at the start of the trial. 
2/      Weight gains were significantly better among those steers receiving Purina’s cattle grower ration          
          (P    .05). 
3/      Ingredients costs:  oats $1.55/bu. ;  mixed hay $45/ton ;  di-calcium phosphate $.144/lb. ;  trace             
         mineral salt $.038/lb. ;  mixing and grinding $10/ton. 
4/     Purina Cattle Grower:   medicated with chlortetracycline. 
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Table 14.  Economics of Pre-Conditioning and Backgrounding 1977-78 
 
 

 Commercial Pelleted 
Ration 

Home-Grown 
Ration 

Pre-Conditioning: 

Feed/ lb. gain, lbs.         6.32    6.53 

Feed cost/lb.,  ¢         5.75    3.74 

Feed cost/hd., $       22.56                         12.25 

 

Backgrounding: 

Feed/lb., gain, lbs.          9.22    10.5 

Feed cost/lb.,  ¢          6.28    4.12 

Feed cost/hd.,  $      156.33                         97.43 

   

Returns:   

Gross return/hd., $      361.00                       351.02 

 

Expenses: 

Pre-Conditioning feed cost/hd.,  $         22.56  12.25 

Backgrounding feed cost/hd.,  $       156.33  97.43 

Feeder calf cost,  $ @39¢ x 428#   166.92 39¢ x 424#   165.36 

   

Net Return,  $         15.19  75.98 
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FEEDING TRIALS WITH RUMENSIN, 
RALGRO, AND RUMENSIN – RALGRO COMBINATION 

 
By James L. Nelson and William E. Dinusson 

 
 

Feeding trials with steers, comparing Rumensin(R) (monensin sodium), Ralgro (zeranol), Rumensin and 
Ralgro combined, and an untreated control were begun in November, 1976 and repeated in 1977 starting 
on December 13. 
 
In this study 24 Angus x Hereford crossbred steer calves were allotted at random into four lots of six steers  
each.  All lots were fed for 333 days in 1976-77 on a high roughage growing–fattening ration of oats, barley 
and chopped tame hay.  The grain was hand fed in meal form on a daily basis with Rumensin added to the 
oat portion of the ration for those lots receiving Rumensin. Hay was self fed. 
 
In 1977-78 all lots were fed for 317 days on a high roughage growing-fattening ration of oats, barley, 20% 
custom made supplement and chopped tame hay.  The concentrate was fed in meal form on a daily basis 
with Rumensin added to the supplement portion of the ration for those lots receiving Rumensin.  Hay was 
again self fed. In the 1977-78 feeding period concentrate was fed according to the following schedule: 
        

 

 Pounds per Head per Day 

Period fed: Oats Barley Supplement 

Dec. 13  –  Dec. 18 2 --- 1 

Dec. 19  –  Jan. 9 3 --- 1 

Jan. 10  –  Feb. 20 4 --- 1 

Feb. 21  –  June 17 4 ---      .66 

June 18  –  June 27 4 --- 1 

June 28  –  July 9 4 2 1 

July 10  –  Aug. 1 4 3 1 

Aug. 2  –  Aug. 11 4 4 1 

Aug. 12  –  Oct. 25 6 4 1 

 

 
 
 
For lots receiving Rumensin the supplement was mixed to carry 150 mg. per pound of supplement which 
was fed at one pound per head per day for the first 70 days, from December 13, 1977 to February 20, 
1978.  Supplement was then mixed to carry 300 mg. per pound and fed at the rate of two-thirds pound 
per head per day, to provide 200 mg. Rumensin, for the 117 days from February 21 – June 17, 1978.  This 
same supplement was then fed at one pound per head per day, to provide 300 mg. Rumensin, from June 
18 to October 25, 1978, a period of 130 days. 
 
Control steers were fed the same supplement, with no Rumensin added. All lots received trace mineral 
salt and di-calcium phosphate mineral mixture free choice. 
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The steers were weighed on a 28 day schedule throughout the trial.  They were slaughtered at Flavorland 
Dressed Beef in West Fargo, North Dakota in 1977 and at Williston Packing Company, Williston, North 
Dakota in 1978.   Steers slaughtered at Williston had a one day stand at the plant due to a breakdown on 
the kill floor. 
 
 
 
 

Table 15.  Weights and Gains – Rumensin, Ralgro, Combination Trial 
 

 Control Rumensin Combination Ralgro 

 

1976-77 Data On: 

Initial wt., lbs.   412   412   412   414 

Final wt., lbs. 1020 1035 1025 1052 

Feedlot gain, lbs.   608   623   613   638 

Days Fed   333   333   333   333 

ADG, lbs.  1.82  1.87  1.84  1.91 

 

1977-78 Data On: 

Initial wt., lbs.   488   497   482   493 

Final wt., lbs. 1075 1072 1082 1071 

Feedlot gain, lbs.   587   575   600   578 

Days fed   317   317   317   317 

ADG, lbs.  1.85  1.81  1.90  1.82 

 

Two Year Avg. Data On: 

Feedlot gain/hd., lbs.   598   599            606.5   608 

ADG/hd./day, lbs.   1.84  1.84   1.87  1.87 

 
 
 
 
Discussion and Summary: 
 
The feeding of Rumensin alone or in combination with Ralgro has in general reduced the pounds of feed 
required to produce a pound of gain, however the results have not been as consistant as could be hoped 
for.  One possible reason for this, was the supplement fed in 1978 did not contain (by laboratory analysis) 
the level of monensin sodium called for in the trial design.  Steers receiving the Ralgro (zeranol) implant 
alone in 1978 graded almost a grade lower than the control steers.  Again this appears to be due to chance 
since steers implanted in 1977 graded as well or better than control steers. 
 
This trial indicates that when using Rumensin, careful attention to levels fed must be closely watched if 
optimum results are to be obtained. 
 
The trial will be repeated in 1978-79. 
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Table 16.  Carcass Data – Rumensin, Ralgro, Combination Trial 
 
 

 Control Rumensin Combination Ralgro 

 

1976-77 Data On: 

Hot carcass wt., lbs.      574      588      573      580 

Avg. dressing percent         56       57        56        55 

USDA Grade - 

      Choice @ $63.50           6          3         3          5 

      Good   @ $58.00           3         3          1 

 

Actual carcass value,  $ 364.17 357.82 347.96 362.89 

Calculated value,  $  
      based on choice grade                           

 
364.17 

 
373.67 

 
363.85 

 
368.30 

 

1977-78 Data On: 

Hot carcass wt., lbs.      568      574      578      565 

Avg. dressing percent        52        54        53        52 

USDA Grade - 

      Choice     @ $81.00          4         3         4  

      Good       @ $78.00          1         2         2          4 

      Standard @ $78.00          1         1           2 

 

Actual carcass value,  $ 454.02 456.39 463.00 440.83 

Calculated value,  $ 
       based on choice grade 

 
459.68 

 
465.08 

 
468.58 

 
457.78 

 

Two Year Avg. Data On: 

Hot carcass wt. , lbs.      571      581      576      572 

Dressing percent        54        56        54        54 

Actual carcass value,  $ 409.10 407.10 405.48 401.86 

 

Adjusted carcass value,  $ 411.92 419.38 416.22 413.04 
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Table 17.  Daily Feed Consumption  –  Rumensin, Ralgro, Combination Trial 
 
 

 Control Rumensin Combination Ralgro 

 

1976-77 Data On: 

Oats, lbs.     4.2     4.2     4.2     4.2 

Barley, lbs.     1.6     1.6     1.6     1.6 

Tame hay, lbs.   13.8   11.9   12.7   13.8 

Total, lbs.   19.6   17.8   18.5   19.6 

 

Pounds feed/ lb. gain 10.74    9.49 10.07 10.22 

% feed saving     11.6     6.2     4.8 

 

1977-78 data On: 

Oats, lbs.     4.4      4.4      4.4      4.4 

Barley, lbs.   1.36    1.36    1.36              1.36 

Supplement, lbs.   0.91    0.91    0.91    0.91 

Tame hay, lbs.   15.7   15.4    15.2    15.3 

Total, lbs.   22.3   22.0   21.8    21.9 

 

Pounds feed/lbs. gain 12.03 12.13 11.50   12.02 

% feed saving  0     4.4   0 
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Table 18.  Feed Cost and Returns  –  Rumensin, Ralgro, Combination Trial 
 

Feed and Cost Control Rumensin Combination Ralgro 

 

1976-77 Data: 

Oats @ $1.55/bu.   411.23   411.23   411.23   411.23 

Barley @ $2.42/bu.   158.21   158.21   158.21   158.21 

Hay @ $40/ton   551.30   477.00   508.40   550.10 

Processing @ $10/ton   137.82   119.25   127.10   137.52 

Rumensin @ 5¢/gm.     -----     18.60     18.60    ----- 

Ralgro @ 60¢/implant     -----        -----       7.20       7.20 

Total cost/lot,   $ 1258.56 1184.29 1230.74 1264.26 

 

Return/lot,   $  2185.02 2146.97 2087.77 2177.34 

Net return less feed,   $    926.46   962.68   857.03   913.08 

Net return/head,   $     154.41   160.45   142.84   152.18 

Calculated net based on 
 equal grade of choice, $ 

    
    154.41 

 
  176.28 

 
  158.72 

 
  157.59 

 

1977-78 Data: 

Oats @ $1.55/bu.     401.91   401.91   401.91   401.91 

Barley @ $1.85/bu.     100.02   100.02   100.02   100.02 

Supplement @ $124/ton     106.89   106.89   106.89   106.89 

Hay @ $45/ton     670.21   657.56   649.13   653.29 

Processing @ $10/ton     203.45   200.64   198.76   199.68 

Rumensin @ 5¢/gm.      ------     21.87     21.87   ----- 

Ralgro @ 60¢/implant       ------             ------        7.50     7.50 

Total cost/lot,   $ 1482.48 1488.89 1486.08 1469.29 

 

Return/lot,   $ 2724.12 2738.34 2778.03 2644.98 

Net return less feed,  $ 1241.64 1249.45 1291.95 1175.69 

Net return/head,  $   206.94   208.24   215.32   195.95 

Calculated net based on  
equal grade of choice, $ 

 
  212.60 

 
  216.93 

 
  220.90 

 
  212.90 

 

Two Year Combined Results: 

Avg. feed cost/hd.,  $   228.42   222.76   226.40   227.80 

Avg. carcass return/hd.,  $   409.10   407.11   405.48   401.86 

Avg. net return,  $   180.68   184.34   179.08   174.06 

 

Using equal slaughter (choice) prices: 

Avg. feed cost/hd.,  $   228.42   222.76   226.40   227.80 

Adjusted avg. carcass value,  $   411.92   419.38   416.22   413.04 

Avg. net return,  $   183.50   196.62   189.82   185.24 



22 
 

 
EFFECTS OF SUPPLEMENTAL FEEDING 

OF COWS AND CALVES ON LATE FALL PASTURE 
 

By James L. Nelson and Thomas J. Conlon 
 

Does creep feeding of calves on late fall pasture improve weaning weight and reduce stress at weaning? 
Does supplemental feeding of grain to cows on late fall pasture improve cow condition, and is weaning 
weight of their calves improved? 
 
These questions, asked by the North Dakota Hereford Association provided the basis for a two phase trial 
started in the fall of 1978. 
 
Phase I of this work seeks to determine: 
 
 

1. The effect of short term creep feeding of calves on late fall pasture. 
2. The effect of supplemental feeding of cows on late fall pasture. 
3. Economic advantages or disadvantages of these management systems. 

 
 
Phase II seeks to evaluate the effect of either form of supplemental feeding on late fall pasture with 
respect to:  reducing stress on calves at weaning; effect on disease frequency associated with calf 
weaning;  and, effect of creep feeding on adaptation of calves to weaning rations. 
 
A request for information on the subject directed to the Current Research Information System data base 
which includes projects from 56 State Agricultural Experiment Stations, 30 Forestry Schools and other 
cooperating institutions and three U.S. Department of Agriculture research agencies revealed no 
information available on these practices under conditions normal to the Northern Great Plains. 
 
In Phase I, 60 uniform Hereford cows and their calves were randomly allotted into three pasture groups 
of 20 cows each.  The calves in each group consisted of equal numbers of Hereford or Angus x Hereford 
crossbred bull and heifer calves.  
 
Each experimental group grazed on approximately 40 acre reseeded native pastures in excellent condition 
with easy and uniform access to water. 
 
Group One served as the control and received no supplementation to the pasturage other than a salt – 
dicalcium phosphate mineral mixture. 
 
Group Two was the creep feeding treatment.  Calves had access to a wooden creep feeder located within 
150 feet of their water source.  The creep feed was composed of 60% dry rolled barley, 35% oats and 5% 
liquid molasses.  Salt and dicalcium phosphate were available on a free choice basis. 
 
Cows in Group Three received a supplemental feeding of six pounds ground oats per head on a daily basis. 
Bunk space was limited to the extent that competition among cows would not allow calves to eat grain. 
These cows and calves also had access to a salt – dicalcium phosphate mineral mixture. 
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Weights of all cows and calves were taken at the start and close of Phase I, a 40 day period that lasted 
from September 21 to October 31. 
 
Calves on the creep feed appeared to be readily utilizing the creep feeder within five to seven days after 
exposure.  The creep feed was kept fresh by weighing back any old, soiled or spoiled feed found in the 
trough of the self feeder. 
 
Results of Phase I are shown in the following table. 
 
 
 
Discussion on Phase I: 
 
During this phase, all groups of cattle grazed on very good to excellent fall pastures without apparent lack 
of energy.  Because of the good grazing during this phase, we did not see any treatment advantage on 
either the cows or calves as measured by weight gain.  However, since both the supplemented cows and 
the creep fed calves were eating grain they accrued a cost per calf of $7.95 in the cow supplemented lot 
and $4.67 in the creep fed group just to pay for the grain supplement.  Calves on creep feed ate an average 
of three and one-fourth pounds of feed per calf per day. 
 
In summary, it appears, based on this first year’s work, that when adequate fall pasture is available little 
or no advantage as measured in pounds of gain will be found for either the supplementation of cows or  
for short term creep feeding of calves.  How these calves performed during the weaning phase is reported 
in Phase II which follows. 
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Table 19.    Gain, Feed Consumption and Economics of Cow and Calf 
                    Supplementation on Late Fall Pastures 

 
 

 Cows  
Supplemented 

 
Control 

Calves 
 Creep Fed 

 

No. head (pairs)     20    20     20 

 

Initial wt.,   (Sept 21, 1978), lbs. 

       Cows 1054 1024 1063 

       Calves   392   379   377 

 

Final wt.,   (Oct. 31, 1978), lbs. 

       Cows 1124 1140 1124 

       Calves   478   474    463 

 

Days on trial     40     40    40 

 

Fall weight gain, lbs. 

       Cows     70   116     61 

       Calves     86     95     86 

 

Average daily gain, lbs. 

       Cows 1.74 2.90 1.52 

       Calves 2.15 2.37 2.15 

 

Feed consumption per head: 

Oats, lbs. 240 -----       43.00 

Barley, lbs. ----- -----       78.50 

Molasses, lbs.                  -----              -----         8.75 

Total lbs. 240 0     130.25 

 

Cost of feed,  $    

Oats @ 90¢/bu.             135.00 -----       24.18 

Barley @ $1.40/bu.                 ----- -----       45.79 

Molasses @ 6¢/lb.                 ----- -----       10.50 

Processing @ $10/ton               24.00              -----       13.02 

Total,  $             159.00 0       93.49 

 

Cost/calf,  $ 7.95 0 4.67 

 

Cost/100 lbs. of gain,  $ 9.24 0 5.44 
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Phase II – Effect on Weaning: 
 
Phase II was conducted in drylot and started immediately after weaning.  Calves were separated by sex, 
but remained in the same groups they were in on pasture.  The steers were used to evaluate effects of 
late fall pasture supplementation on weaning stress and disease frequency, while the heifer calves were 
used to evaluate two different feeding management systems when the calves were moved into drylot 
after weaning. 
 
Steer calves were fed a complete mixed ration of 20% oats; 70.5% chopped hay; .5% di-calcium phosphate; 
2% trace mineral salt, and 7% molasses. 
 
Heifer calves from control cows, and cows supplemented with six pounds oats per head on pasture were 
self-fed the following complete mixed ration in drylot:  20% oats; 77.5% chopped hay; 5% di-calcium 
phosphate and 2% salt.  Those heifer calves that had been given creep feed on pasture were self-fed the 
same creep ration in drylot, and were also self-fed chopped mixed hay in a separate feeder.  The grain 
creep ration was dry rolled to just flatten the kernels and was comprised of 62% barley; 32% oats and 6% 
molasses.  
 
Results of Phase II are shown in Table 20. 
 
 
 

Table 20.   Gains and Economics for Heifer Calves Fed Two Ration Types;  
                   Steers Fed a Complete Mixed Ration 

 
                         

 Heifer Calves  Steer Calves 

Calves 
Creep Fed 

Control 
Calves 

Cows 
Supplemented 

Cows 
Supplemented 

Calves 
Creep Fed 

Control 
Calves 

No. head     10      10      10      10     10     10 

Days on feed     21      21      21      21     21     21 

Starting wt.,  lbs.  420   468    452    504   506   480 

Finish wt.,  lbs.  474   489    482    534   551    505 

Gain,  lbs.    54      21      30      30     45      25 

Avg. daily gain,  lbs. 2.57     1.0   1.42   1.42    2.1     1.2 

 

Economics: 

Total feed consumed,  lbs. 3121 2989 2950   3008 3395  3023 

Feed cost/lb.,  $     .0311 .0254 .0254 .0278 .0256 .0280 

Feed/hd./day,  lbs.  15.0 14.23 14.04 14.32 16.16 14.40 

     Creep feed,  lbs.  10.2  ---- ---- ---- ---- ---- 

     Chopped hay, lbs.   4.8  ---- ---- ---- ---- ---- 

Feed cost/cwt gain,  $    18.10 36.14 25.12 28.02 19.33 33.58 

Feed cost/hd.,  $ 9.71   7.61   7.51   8.39   8.70    8.48 
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Summary – Phase II: 
 
Results of this first year’s feeding show an advantage for creep-feeding on late fall pasture.  Heifer calves 
that were creep-fed on pasture and received the same creep ration in drylot with chopped mixed hay 
available free-choice gained the most at 2.57 pounds per day.  Steer calves that had been creep fed on 
pasture and fed a complete mixed ration in drylot gained 2.1 pounds per day.  Slowest gains experienced 
in drylot were among control calves that had not been supplemented on pasture.  Supplementing cows 
on pasture instead of the calves produced gains that were intermediate when compared to the controls 
and creep-fed calves. 
 
Diseases and treatments were very minimal throughout the trial.  The few infections encountered were 
upper respiratory pneumonia type and were characterized by rapid breathing, elevated temperatures 
ranging from 103° to 106° F., nasal discharges and general droopy appearance.  
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COMMERCIAL WEANING RATIONS AND HOME GROWN FEEDS COMPARED 
FOR PRE-CONDITIONING CALVES 

 
By James L. Nelson and Douglas G. Landblom 

 
 
North Dakota cattlemen have asked this station to evaluate the performance of calves fed commercial 
weaning rations.  Their interest has been in regard to expected daily feed consumption, resistance to 
stress related health problems, and overall economics of using the commercial program. 
 
Past experience from numerous trials conducted at this station has shown that self-fed rations composed 
of home grown mixed hay and oats will promote good, steady, economical gains in calves following 
weaning. 
 
This trial, then, is designed to compare the “Home Grown” ration and the commercial ration with respect 
to animal response and cost. 
 
On November 2, 1977 Hereford and Hereford x Longhorn crossbred calves from the station herd were 
weighed, weaned and sorted within breed and sex into six equal feeding groups.  Three groups were 
assigned to be fed the commercial ration, and three groups served as controls and were fed the “Home 
Grown” ration.  Based on the recommendations of the commercial feed distributor the trial was designed 
to run for not less than 21 days, and preferably for 28 days.  The trial as actually completed in 1977 was 
for the 28 day period. 
 
In 1978 the trial was repeated using home raised Hereford or Angus – Hereford heifer calves as well as 
two lots of Angus calves purchased at the local livestock auction market.  These purchased calves were 
selected to better evaluate the preconditioning program insofar as stress and disease exposure were 
concerned.  All calves on trial were scheduled for a 21 day feeding period.  However, in order to fit 
scheduled local sale dates, the heifers were on trial a period of 27 days while the steers were fed a period 
of 25 days. 
 
The Home Grown ration consisted of 20% oats and 80% mixed hay at the beginning of the trial.  It was 
changed by gradually increasing the percentage of oats so that by the end of the feeding period the calves 
were eating a ration of 40% oats and 60% hay by weight.  This ration also contained 20 pounds of salt and 
10 pounds di-calcium phosphate per ton.  The commercial ration used both years was Purina 
Preconditioning/Receiving Chow.  Both rations were self-fed in straight sided self-feeders designed for 
feeding high roughage rations.  All feed was weighed in during the trial and feed left at the end of the trial 
was weighed back to give an accurate record of the amount of feed used.  Feed waste was monitored 
throughout the trial, and was very minimal for both rations.  In 1978 as in 1977, an effort was made to 
feed the commercial ration according to recommendations of the feed manufacturer. 
 
All calves in the trial were vaccinated, and were given a booster at the beginning of the trial.  Careful daily 
observations for any health problems were made throughout the trial with treatment made where 
necessary.  All calves were observed daily and those showing signs of lung congestion, heavy nasal 
discharge or slowness were checked for temperature.  Those running a high fever were treated with a 
combination of penicillin (Combiotic) sulfamethazine (Spanbolet) bolus according to label directions. 
 
Two lots of steers were sold at the termination of the trial each year, to evaluate marketability. 
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Summary: 
 
In 1977 one calf was lost to bloat on the homegrown ration.  No other calves required any medication or 
treatment. 
 
Homegrown feeds used were of excellent quality, with hay averaging 10.7% protein and oats at 12%. 
 
Gains on both rations were very satisfactory averaging 1.75 pounds or more per day. 
 
Again, in 1978, calf gains during the pre-conditioning phase were very acceptable.  Feed efficiency was 
good in all lots except Lot 16, (home grown heifers) with efficiency averaging 5.2 to 6.0 pounds feed per 
pound of gain.  Two heifers in Lot 16 failed to make satisfactory gains without any apparent reason. 
 
Again in 1978 as in 1977, feed costs favored the home grown feeds.  The commercial fed calves sold for 
$382.98 compared to the home grown fed calves $365.76 a difference of $17.22 in favor of the 
commercial feed.  However, this advantage in selling price was offset by the extra cost of the commercial 
feed. 
 
It appears that the livestock producer must take a close look at his operation and facilities. 
 
Commercial feeds offer good feed efficiency and convenience but at a cost considerably higher than 
typical home grown rations. 
 
 

Table 21.   Calf Preconditioning Trial Results  -  1977 
 

 Home- 
Grown 

 
Commercial 

Home- 
Grown 

 
Commercial 

Home- 
Grown 

 
Commercial 

 Hereford Steers Longhorn x Hereford Hereford Heifers 

No. head        6*      7     10        10   10   10 

Nov. 3rd wt.  lbs.  428  424    401      393 431          428 

Dec. 1st wt.  lbs.  478  486    453      446 480          478 

28 day gain,  lbs.    50    62       52        53   49   50 

ADG,  lbs. 1.78 2.21    1.86     1.89     1.75         1.78 

 

Total gain/lot,  lbs.  300 434      520       530      490 500 

Pounds feed fed  19592/  27501/       28962/       42001/ 31212/ 39401/ 

Feed/lb. gain 6.53        6.32     5.57        8.0     6.24  7.9 

Feed/hd./day,  lbs.     11.7        14.0     10.3      15.0     11.2         14.1 

Cost feed/hd.,  $   12.25      22.56       10.89     24.12   11.81       22.63 

Cost feed/cwt gain,  $   24.50      36.31       20.93     45.95   23.62       45.26 

Actual selling value -----        -----   $148.47 $148.02     -----         ----- 

 
 *   One steer died of bloat on November 16, 1977. 
1/   Commercial – Purina Pre-conditioning Chow Sm-AB (G) medicated – chlortetracycline and 
       sulfamethazine.                             
2/   Homegrown rations:   29% rolled oats, 70% chopped hay, 0.5% di-calcium phosphate, 1% salt. 
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Table 22.   Calf Preconditioning Trial Results  -  1978 
 
 

 
Treatment 

Home 
Grown 

 
Purina 

Home 
Grown 

 
Purina 

Home 
Grown 

 
Purina 

 

Number head         8         8     7   13        9       9 

Days fed       25       25   25   25      27     27 

Avg. initial wt., lbs.     436      434 383  381   440   437 

Avg. final wt.,  lbs.     489      508 435  433   465   484 

Avg. gain,  lbs.       53        74    52    52      25     47 

Avg. daily gain,  lbs.     2.12     2.97 2.08 2.08   0.92 1.73 

 

Selling price,  $   76.50   76.50     

Avg. return/steer,  $ 365.76 382.98     

 
 
 
 
 
 
 
 
 

Table 23.   Feed Data – Calf Preconditioning Trial  –  1978 
 

 
Feed data 

Home 
Grown 

 
Purina 

Home 
Grown 

 
Purina 

Home 
Grown 

 
Purina 

Purina P.C., lbs. @ .0638  -----   3100   -----   3570   -----   2370 

Hay, lbs. @  .0175 1786       80 1701     130   2593      125 

Oats, lbs. @ .02812   461    -----   439   -----     669   ----- 

Salt, lbs. @  .047     46    -----     44   -----       67   ----- 

Di-cal, lbs. @ .130      11    -----     11   -----       17   ----- 

Grinding, lbs. @ $10/ton  2304    -----  2195   -----   3346   ----- 

Feed consumed/hd./day,  lbs.   11.5     15.9   12.5     11.4   13.8     10.3 

Feed cost/lot,  $ 59.33 199.18 56.58 230.04 86.28 153.39 

Feed cost/hd.,  $   7.42   24.90   8.08   17.70   9.59   17.04 

Feed cost/cwt gain,  $ 13.96   33.48 15.50   34.08 38.35   36.52 
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WINTER FEEDING OF REPLACEMENT HEIFERS FOR BREEDING SUCCESS 
 

By James L. Nelson and Douglas G. Landblom 
 

 
Winter feeding of replacement heifer calves is an important phase of the cow-calf industry.  Unless heifer 
calves are well grown and have adequate condition or weight, they may not cycle and conceive early in 
the breeding season.  Because of normal variation in weights at weaning, the livestock producer has an 
important management decision to make.  If he feeds all replacement heifer calves so the lighter ones will 
be heavy enough by breeding season, he will more than likely overfeed the larger, growthier heifers.  Or, 
if he feeds so the larger heifers are not over conditioned, the smaller heifers will not be large enough to 
breed early in the season.  However, if it were possible to divide his replacement heifers into uniform 
groups, he could then feed each group so they would reach puberty prior to the actual time of breeding.  
This would allow all heifers to breed and conceive early in the breeding season.  Also, each heifer would 
have been wintered as economically as possible consistant with reproductive success.  Results at this 
station show that a heifer will more likely continue to calve late as a producing cow.  A missed cycle with 
a late calving female produces a very late calf – with the likelihood that she will continue to calve later 
than desired.  
 
With these thoughts in mind, a trial was started to evaluate the economics, performance and reproductive 
efficiency of heifers managed as previously outlined.  
 
In this trial, a group of 40 Hereford heifer calves, some from the Station herd and some purchased, were 
divided by weight into four equal lots.  A target weight of 650 pounds by the beginning of the breeding 
season, May 1, was established.  
 
Starting on February 9th, 1977, 84 days before breeding was to begin, all lots were fed chopped mixed 
tame hay consisting of brome, crested and alfalfa.  In addition, depending on initial weight and rate of 
gain required, one lot received two pounds, one lot four pounds and one lot six pounds of a grain mixture 
consisting of 50% oats and 50% wheat.  One lot was not fed any grain.  In 1978 the feeding period started 
on December 1st and ran for a period of 151 days.  Instead of individually feeding grain as was done in 
1977, self-fed complete mixed rations were used that contained oats and wheat at 0, 20, 30 and 40 
percent. 
 
Following the winter phase all lots were randomly recombined into two breeding herds.  They were turned 
on pasture, exposed to bulls for a short breeding period of 50 days and continued on grass for the 
remainder of the summer.  At the end of August, 120 days after the start of breeding, the heifers were 
palpated for pregnancy and age of fetus estimated.  
 
 
 
Summary: 
 
Dividing Hereford heifers into uniform weight groups and feeding them according to the required gain 
necessary to reach the 650 pound target weight by May 1st has proven to be a successful method for 
wintering replacement heifers without them becoming overly conditioned.  Feed costs among heifers 
wintered on all hay were 13 cents less per day than the heifers fed six pounds of grain daily. 
 



2 
 

Pregnancy test results indicate that there was no difference in breeding success between the four levels 
of winter feeding. 
 
 

Table 1.   Weights, Gains, Heifer Wintering Trial  -  1978 
 

 

 Group I  
 

All Hay 

Group II  
Hay +  

2# Grain 

Group III  
Hay + 

4# Grain 

Group IV  
Hay +  

6# Grain 

Days on feed 117 117 117 117 

Initial wt., lbs. 552 503 470 446 

Final wt., lbs. 653 660 636 626 

Gain, lbs. 101 157 166 180 

ADG, lbs.  .86             1.34 1.42 1.53 

 
 
 
 

Table 2.   Feed Consumed and Feed Costs – 101 Day Wintering Period 
 

 Group I  
 

All Hay 

Group II  
Hay +  

2# Grain 

Group III  
Hay +  

4# Grain 

Group IV  
Hay +  

6# Grain 

Avg. feed consumed/day, lbs.    15.5   15.6       16   15.2 

Feed/lb. gain, lbs.    17.9   11.6   11.6     9.9 

Avg. wintering costs, $ 52.63 59.35 63.14 68.73 

Feed cost/hd./day, ¢    42.2   47.6   51.6   55.1 

 
 
 
 

Table 3.   Gain on Grass and Pregnancy Test Results, 1978 
 

 Group I  
 

All Hay 

Group II  
Hay +  

2# Grain 

Group III  
Hay +  

4# Grain 

Group IV  
Hay +   

6# Grain 

Initial wt. on grass,  
     May 15, lbs. 

 
648 

 
656 

 
628 

 
 621 

Weight on grass,  
     Sept. 21, lbs. 

 
828 

 
824 

 
794 

 
 781 

Total summer gain, lbs. 180 168 166  160 

ADG, lbs.           1.40           1.30           1.29            1.24 

 

% of heifers pregnant  70  70  70   70 

 

Estimated age of fetus  75  80  80   70 
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RUMENSIN FOR WINTERING BEEF COWS 
 

By James L. Nelson, Douglas G. Landblom 
and William E. Dinusson 

 
 

Rumensin (monensin sodium) improves feed efficiency of feedlot cattle, and according to numerous 
reports reduces the cost of feeding from seven to twelve percent. 
 
It would be very worthwhile if a similiar reduction in winter feed costs could be realized for the brood cow 
herd, since the cost of wintering the brood cow herd in North Dakota is one of the big expenses facing the 
cow-calf operator. 
 
To date Rumensin has not received official clearance for use with beef cows. 
 
In this trial, 60 pregnant cows were allotted into four uniform treatment groups.  Two groups were bunk 
fed a mixed ration containing 80% tame hay and 20% wheat straw, and two groups were bunk fed a 
mixture of 60% tame hay and 40% wheat straw.  In addition, the cows were supplemented with a custom 
“cow cake”.  One lot on 80% hay and one lot on 60% hay were fed cow cake supplement containing 100 
milligrams of monensin sodium per pound.  Companion control lots were fed cake which contained no 
monensin sodium.  The supplement was fed at the rate of one pound per head from December 12, 1977 
until January 9, 1978, a period of 28 days.  From January 9 until April 27, 1978, the supplement was fed at 
the rate of two pounds per head per day. 
 
Beginning on March 10, 1978, ground barley was fed at the rate of two pounds per head per day in 
addition to the supplement and roughage previously outlined.  All cows had free choice access to a salt 
mineral combination made up of two parts trace mineral salt to one part of di-calcium phosphate. 
 
All cows were individually weighed on a monthly basis.  Each cow was weighed the day following calving, 
with the first calf arriving on February 27, 1978.  All calves were weighed at birth, at the close of the 
feeding phase on April 27th and again at weaning on September 15th, 1978. 
 
The winter of 1977 – 78 was long and cold with above average snowfall.  Approximately one-fifth of the 
cows in each treatment group were removed from trial due to abortions and or dead calves.  Because of 
the crowded lots and muddy conditions, a couple of calves were lost by being layed on.  
 
It was observed during the trial that although there was plenty of bunk space for all cows to eat at the 
same time, some cows would refuse to eat the supplemental “cow cake”.  Whether this was due to the 
size, shape and hardness of the cake or some other factor was not discovered. 
 
The results of this trial are shown in Tables 4 and 5. 
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Summary: 
 
This first year’s trial has failed to show any large advantage for using Rumensin with the rations fed. 
However, due to the inconsistant consumption of the “cake”, number of cows removed and length and 
severity of the winter we can only conclude the need for continued research.  More information on how 
the treatment cows responded in their breeding groups will be collected next spring during the 1979 
calving season. 
 
 
 
 
 
 
 
 

Table 4.   Weights and Gain for Cows and Calves in the Beef Cow Wintering Trial  
          Using Rumensin – 1977–78 

 
     

 80% Hay & 20% Straw  60% Hay & 40% Straw 

With  
Rumensin 

Without 
Rumensin 

With  
Rumensin 

Without 
Rumensin 

 

No. cows starting     15     15      15     15 

No. cows finishing     13     12     12     12 

Avg. weight, Dec. 12, 1977 1047 1033 1012 1029 

Avg. weight, Apr. 27, 1978 1088 1051 1051 1074 

Winter gain/lbs.      41     18     39     45 

Post calving weight/day, lbs. 1057 1030   981 1010 

Cow weight change –  
     Dec. 12 - Post calving/lbs. 

 
 +10 

 
    -3 

 
   -31 

 
   -19 

 

Calf birth weight, lbs.      

     Heifers – Avg.  5-76 8-76 4-78 7-75 

     Bulls – Avg. 8-80 4-81 8-74 5-80 

 

Adjusted weaning weight, lbs.      

     Heifers – Avg.      5-485     8-492 4-485 7-498 

     Bulls – Avg.      8-498     4-495 7-493 5-519 
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Table 5.   Rations Fed and Daily Consumption – Beef Cow Wintering Trial  
                Using Rumensin – 1977-78 

 
 

 80% Hay & 20% Straw  60% Hay & 40% Straw 

With 
 Rumensin 

Without 
Rumensin 

With  
Rumensin 

Without 
Rumensin 

 

No. days fed    136    136    136   136 

 

Ration fed/avg. lbs./day: 

     Tame hay 23.99   23.4    17.5   17.7 

     Wheat straw   5.94   5.78   11.5   11.6 

     Supplement   1.78   1.78   1.78   1.79 

     Salt     .09     .09     .09     .08 

     Di-calcium phosphate     .05     .04     .05     .04 

 

Avg. daily consumption 31.85 31.09  30.92 31.21 

Plus barley @ 2 lbs./day 
     starting on March 10               

 
  2.00 

 
   2.00 

 
  2.00 

 
  2.00 
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LIQUID NON-PROTEIN NITROGEN SUPPLEMENTS 
FOR WINTERING PREGNANT BEEF COWS 

 
By James L. Nelson and Douglas G. Landblom 

 
 
North Dakota livestock producers may choose to use liquid NPN supplements due to their cost advantage 
and ease of feeding when compared to natural protein supplements.  However, there is rather limited 
information available on use of liquid supplements for beef cows when fed low quality gestation rations. 
 
At the request of one of the beef breed associations, a trial on the use of liquid supplement in the winter 
feeding of the brood cow herd was designed.  The trial seeks to determine:  the handling characteristics 
of liquid supplement under extreme cold;  the level of consumption under free choice “lick tank” feeding; 
the cost per cow for the winter feeding period;  the effect of supplemental feeding on cow weight and 
condition;  and, its effect on calf birth weights and weaning weights. 
 
Hereford cows ranging in age from three to ten years were randomly allotted into two uniform wintering 
herds based on age, weights and expected date of calving.  Both herds were housed and fed in a uniform 
manner, except the treatment herd had access to a “lick tank” containing a 32% liquid NPN protein 
supplement. 
 
Both herds were bunk fed a chopped mixed ration composed of 60% tame hay and 40% wheat straw from 
the start of the trial on December 1st until February 15th, a period of 71 days.  This ration was fed at the 
rate of approximately 24 pounds per head per day.  On February 15, the straw was removed and straight 
chopped hay was fed at approximately 26 pounds per head per day.  On March 10th, four pounds of ground 
barley was added to the ration.  On April 5th, corn silage was substituted for the chopped hay and fed to 
appetite until the cows were turned on grass, May 10th, 1978.  In addition, all cows had access to a salt 
and mineral box containing trace mineral loose salt plus a calcium-phosphorus supplement recommended 
by the company that manufactured the liquid protein supplement. 
 
A record was kept on cow weights, calf birth weight, supplement consumption, weather temperatures 
and total feed intake. 
 
Results are shown in the following tables. 
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Table 6.   Cow Weights and Calf Birth and Weaning Weights – Liquid Supplement Trial, 1978 
 

 Supplement Fed No Supplement 

 

Number cows starting     32     32 

Number cows finishing     29     29 

Avg. weight/hd. Dec. 1,  lbs. 1070 1063 

Avg. weight/hd. May 10,  lbs. 1018   994 

Avg. weight loss/hd.,  lbs.     52     69 

Avg. wt. off grass, Sept.  lbs. 1142 1135 

Avg. summer gain,  lbs.   124   141 

 

Number calves born     28     28 

Avg. birth weight: 

         Steers,  lbs.     78     77 

         Heifers,  lbs.     71     75 

 

Avg. adjusted weaning weight: 

     205 days  –    Steers,  lbs.  456   450 

                             Heifers,  lbs.  406   426 

 
 
 
 
 

Table 7.   Winter Ration Fed and Costs – Liquid Supplement Trial, 1978 
     

 Supplement Fed  No Supplement 

Pounds Cost/$ Pounds Cost/$ 

Mixed roughage         50,624  50,510  

     Straw         (40%)         20,250          202.60 20,204   202.04 

     Hay            (60%)         30,374          683.55 30,306   681.88 

Chopped tame hay         51,646        1161.90 53,843 1211.47 

Corn silage       106,422   798.15 89,335   670.01 

Ground barley   7,076   250.61    7076   250.61 

Hi-Low minerals        96     11.98      140     19.97 

Trace mineral salt     156       7.33      202       9.52 

Processing/ton    54.7   547.00    55.7  557.00 

Liquid supplement  
       (Golden Flo) 

 
        9,032 

 
  511.21 

  

  

Total feed cost/lot  4174.33  3602.50 

  

Avg. wintering cost/cow    143.94    124.22 

  

Winter cost/cow/day         0.90        0.78 



8 
 

Table 8.  Feed Summary  –  Supplement Fed Lot, 1978 
 

 Mix  
Hay + Straw 

 
Hay 

 
Silage 

 
Barley 

Liquid 
Supplement 

 
Minerals  

 
Salt 

Total pounds 50,624 51,646 106,422 7,076 9,032   95.8 156.3 

Days fed         71         55          34       61    160    160    160 

Cow days   2,059    1,595        986 1,769 4,640 4,640 4,640 

Avg./hd./day, lbs.     24.6      32.4        108     4.0    1.95    0.02    0.03 

 
 
 
 
 
 

Table 9.   Feed Summary  –  No Supplement Lot, 1978 
 

 Mix  
Hay + Straw 

 
Hay 

 
Silage 

 
Barley 

 
Minerals 

 
Salt 

Total pounds 50,510 53,843 89,335 7,076    140    202 

Days fed         71        55        34       61    160    160 

Cow days    2,059  1,595      986 1,769 4,640 4,640 

Avg./hd./day, lbs.       24.5    33.7     90.6     4.0    0.03   0.04 

 
 
 
 
 
 
 
 
Summary: 
 
The winter of 1977-78 was tough and long lasting.  All cows in this trial lost weight and showed the effects 
of the weather. 
 
With the level and type of feed available, the cows with access to the liquid feeder were consumming 1.95 
pounds of supplement per head per day. This was about 1.5 pounds more than expected. 
 
With the high consumption level of the liquid supplement, the cost per cow for the 160 day wintering 
period amounted to $19.72 more than with the control cows. We were unable to show any advantage in 
calf birth weight, calf health and vigor, or weaning weight by using the supplement. 
 
This trial is scheduled to run for several more years to see if these same results will be duplicated. 
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A COMPARISON OF BEEF CATTLE 
BREEDING METHODS TO IMPROVE PERFORMANCE 

 
By Douglas G. Landblom and James L. Nelson 

 
 

Artificial insemination is a management method that is available to livestock producers through various 
artificial breeding organizations.  Superior sires can be selected from a large number of animals on the 
basis of their weaning and yearling performance as well as progeny records.  Crossbreeding has also been 
shown to be an effective method of increasing the total pounds of calf weaned through the effects of 
hybrid vigor and the resulting improved performance.  At a time when stockmen are faced with an ever 
increasing price-cost squeeze they must use every management tool at their disposal to produce more 
pounds of beef at the lowest possible cost.  The purpose of this long range study, is to evaluate and 
compare crossbreeding and straightbreeding management systems where bulls are used, with artificial 
insemination followed by clean-up bulls.  
 
In the trial, Hereford cows from the Dickinson Station herd were randomly divided by age and date of 
calving into three breeding groups.  Approximately 60 cows were assigned to the artificial breeding system 
and about 30 cows were assigned to the natural service purebred and crossbred breeding groups. 
Purebred horned and polled Hereford bulls were used in the straightbred treatment (HxH) and purebred 
Angus bulls were used in the crossbreeding treatment (AxH). 
 
Cows selected for A.I. breeding in 1976 received two pounds dry rolled oats per head per day during the 
25 day breeding season.  Since no breeding facility was available in the pastures grazed, the A.I. cows were 
trailed one-half mile each morning to a holding area where the supplemental grain was fed and those 
cows that had been detected in standing heat were sorted out.  Breeding was done on a twice a day basis 
and when the cows were no longer in standing heat they were turned in with an Angus clean-up bull.  To 
facilitate heat detection a detector bull equipped with a chin ball marker was used. Breeding among all 
treatment groups was started on May 27th and ran for 60 days, when the bulls were removed.  Fall 
pregnancy testing identified open cows, and any old cows or otherwise poor producers were culled. 
 
The following changes were made in 1977.  Prior to the beginning of the breeding season a handling facility 
and holding area for grain feeding was constructed adjacent to the water supply in the crested wheatgrass 
pasture used as the breeding pasture.  Eight pounds of a mixture of equal parts of grain and chopped hay 
was fed per head per day.  This, and the provision for adequate bunk space eliminated competition for 
grain between older and younger cows.  Twice a day breeding was discontinued in favor of once a day 
early morning breeding.  All breeding groups were grazed on separate crested wheatgrass pastures until 
approximately July 1st of each year, depending on pasture condition, and were then moved to native 
pasture.  Minerals were fed free choice in a 2:1 salt - di-calcium phosphate mixture to insure adequate 
phosphorous intake.  Also, during the early spring on crested pasture a level of 15% magnesium oxide was 
added to the mineral mixture as a grass tetany preventative. 
 
A summary of the results to date are shown in Tables 10, 11, 12 and 13. 
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Summary: 
 
In 1978 the first service conception rate for this A.I. management system, where once a day breeding was 
employed, amounted to 57%.  The combined conception rate for the years 1976-77-78 was 34%.  Although 
conception rate has increased progressively it is still not as good as it should be. 
 
Beef steer calves in the 1978 natural service crossbreeding group were 12 pounds heavier at weaning than 
the straightbred Hereford calves sired artificially.  When the three management systems were compared 
on an economic basis the highest net return was received from the natural service crossbreeding system. 
Results accumulated to date indicate that the artificially sired calves obtained are above average in 
quality.  However, they are not enough better and the numbers are too few to offset the loss in weaning 
weight that can be expected when a cow doesn’t settle on the first service.  On the average in this trial 
where Hereford and Angus breeds are represented, a reduction of approximately thirty five pounds can 
be expected for every heat cycle missed. 
 
As in previous years the natural service Hereford group yielded the lowest net return when compared to 
the other management systems. 
 
 
 
 
 

Table 10.   Breeding and Calving Summary, 1978 Calf Crop 
 

 

 A.I. System Natural Service 

 
A.I. 

(HxH) 

Angus 
Clean-up 

(AxH) 

 
Hereford 

(HxH) 

 
Crossbred 

    (AxH)          (HxH) 

Total no. cows 51  29 29  

Total no. cows inseminated 49  ----- -----  

No. sold for mgmt. reasons   6     8   2  

No. having AI calves 24  ----- -----  

1st service conception rate, %   572/  48 66  

No. calves from Angus  
     clean-up bull 

  
  191/ 

   

No. dead calves   4   1   3   0  

No. of calves: 

     Steers 14 12   8 15  

     Heifers 10   8 10 12  

 
 
1/      One cow removed that had a late Hereford calf. 
2/      Once a day breeding at 8:00 a.m. 
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Table 11.   Actual and Adjusted Weaning Weights, 1978 
 

 

 A.I. System Natural Service 

 
(HxH) 

 
(AxH) 

Hereford 
(HxH) 

Crossbred 
(AxH) 

Steers:   Actual 407 385 383 419 

               Adjusted 453 474 449 493 

 

Heifers:  Actual 386 353 368 367 

                Adjusted 441 440 422 424 

 
 
 
 
 
 
 
 
 
 
 

Table 12.   3 Year Breeding Management Systems Summary, 1976-77-78 
 

 

 A.I. System Natural Service 

 
A.I. 

(HxH) 

Angus  
Clean-up 

(AxH) 

 
Hereford 

(HxH) 

 
Crossbred 

  (AxH)       (HxH) 

Total no. cows 182  86 85  

Total no. cows inseminated 180  ----- -----  

No. sold for mgmt. reasons   35  29 14  

No. having A.I. calves   62  ----- -----  

1st service conception rate,  %   34  ----- -----  

No. cows having (AxH) calves       
     from Angus clean-up bull 

  
82 

 
----- 

 
----- 

 

No. dead calves     7   4 10   3  

No. and sex of calves obtained 
          Steers 
          Heifers            

 
  30 
  29 

 
48 
34 

 
22 
25 

 
31 
30 

 
3 
4 
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Table 13.   Economics for Three Breeding Management Systems, 1978 
 

 

 A.I. with 
Angus Clean-up 

Nat. Service 
Hereford 

Nat. Service 
Crossbred 

 No. 
Head 

Avg. 
Wt. 

(HxH) 
$value 

(AxH) 
$value 

No. 
Head 

Avg. 
Wt. 

$ 
Value 

No. 
Head 

Avg. 
Wt. 

$ 
Value 

Steers  11 407    3447    8    383 2359 15      419 4839 

     @.77¢ 11 385  3261       

 

Heifers   9 386  2571  10    368 2723 12      367 3259 

     @ .74¢   8 354  2096       

 

Total    6081 5357   5082   8098 

 

Gross return,  $   11,375        5082      8098  

Total no. cows calved        44        21          27  

Avg. return/cow calved,  $   258.521/   242.002/   299.92  

Less breeding expense,  $    -17.19     -11.50   -11.00  

 

Net return,  $   241.33    230.50   288.92  

 
1/  Includes 5 dead calves. 
2/  Includes 3 dead calves. 
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HEIFER MANAGEMENT STUDY 
 

North Dakota stockmen can’t afford the luxury of keeping a heifer until she is three years old before she 
has her first calf.  However, heifers bred to calve at two years must be properly managed if the calving 
season is to be successful.  They should be fed so they will be well grown but not fat at calving.  They 
should be bred to calve about three weeks earlier than the cow herd; and, they should be bred to bulls 
known to sire small framed calves having low birth weights. 
 
Identification of “easy-calving” bulls under natural breeding conditions presents a real problem.  One 
breed of cattle, the Texas Longhorn, is reported to minimize calving difficulties when crossed with 
Hereford or Angus heifers.  However, very little research data is available to confirm or disprove these 
claims.  Several area ranchers have used Longhorn bulls on first calf heifers with apparent success. 
However, these crossbred calves are often discounted at market time, due to their type, although little or 
no performance or carcass data are available to justify these discounts.  Other area producers report good 
success by using small framed Angus bulls on Hereford heifers to reduce calving difficulties.  
 
With these ideas in mind, a trial was designed to compare calving difficulty with first calf Hereford heifers 
bred to either Angus or Longhorn bulls. 
 
In May, 1975, 40 straightbred Hereford heifers weighing approximately 680 pounds were assigned at 
random to one of two breeding groups.  One group of 20 heifers was exposed to a two year old Longhorn 
bull while the other group was exposed to a two year old registered Angus bull.  Both bulls remained with 
the heifers from May 7th to July 8th, a period of 62 days.  During this period the heifers grazed on fertilized 
tame grass pasture.  Upon removal of the Longhorn and Angus bulls, Polled Hereford bulls were run with 
the heifers.  The heifers grazed on native range until October 16th when they were pregnancy checked. 
This check revealed one heifer not bred because of an infantile reproductive tract, and two suspected late 
calves.  
 
In 1976, the trial was repeated with another forty Hereford heifers.  The Longhorn and Angus bulls were 
turned in with the heifers on May 3rd and remained with them until July 1st, a period of 59 days.  After July 
1st, Polled Hereford bulls were with the heifers until the first of August.  All heifers were pregnancy tested 
on September 14, 1976 by a local veterinarian. 
 
In 1977, a third replication of the trial was run using 42 Hereford heifers.  Longhorn and Angus bulls were 
turned in with the heifers in drylot on May 3rd and were turned out on crested wheatgrass pasture on May 
20th.  Following a 48 day breeding period, the bulls were removed on June 20th and the heifers were 
pregnancy tested the 10th of August. 
 
The heifers ran together and were wintered as a group until they were moved into calving lots in early 
February.  They were wintered on a full feed of tame hay plus salt and minerals free choice.  After calving, 
each heifer received approximately two pounds of ground oats per day in addition to chopped hay free 
choice. 
 
A close surveilance and record of each birth included; birth date, weight, sex, and ease of delivery.  Ease 
of delivery was scored from 1 to 5 as follows:  1 no help, 2 slight pull, 3 hard pull, 4 Caesarian section, 5 
born dead. 
 
Summary of results are shown in Tables 14, 15 and 16. 
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Table 14.   Calving Difficulty Score – Heifer Management Trial 1976-78 
 

    

 Angus  Longhorn 

1976 1977 1978 1976 1977 1978 

Calving with: 

(1) No difficulty  16 16 11    19 16     9 

(2) Light pull   ---  1   5   ---   1   --- 

(3) Hard pull    1  2   3   ---  ---   --- 

(4) Caesarian section   --- ---        1  1/   ---  ---   --- 

(5) Born dead   ---  1  ---   ---  ---   --- 

 

Possible live calves        18  2/ 19 20    19 17     9 

% born without difficulty   89 84 55 100 94 100 

      
 
       1/      Heifer died following Caesarian section. 
       2/      One heifer removed because of abnormal reproductive tract. 
 
 
 
 
 

Table 15.   Three Year Calving Data – Heifer Management Trial 1976-78 
 

       

 Angus Longhorn 

No. heifers/breeding group: 

 

          1976 20 20 

          1977 20 20 

          1978 22 20 

          Total heifers 62 60 

 

No. heifers calving: 

 

          1976      18  1/       19  2/ 

          1977 20       17  3/ 

          1978 20                            9  4/ 

          Total 58   45 

 
 
         1/      One heifer removed because of abnormal reproductive tract. 
         2/      One heifer not included, late calving with a Hereford calf. 
         3/      Three heifers not included, late calving with straight Hereford calves. 
         4/      Eleven heifers removed that were open when pregnancy tested. 
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Table 16.   Three Year Average Calving Data and Weaning Weight Results 
                   1976-1978 Calving Seasons 

     

 Angus  Longhorn X 

Bulls Heifers Bulls Heifers 

No. 
Hd. 

 
Lbs. 

No. 
Hd. 

 
Lbs. 

No. 
Hd. 

 
Lbs. 

No. 
Hd. 

 
Lbs. 

Birth Weight Summary: 

       1976  7   70 10   68  13  66   6   58 

       1977  8   73 12     65   8  63   9   59 

       1978 11   73      9   69     6  60     3   58 

       3 year average wt. 26   72 31   67 27   64 18   58 

 

 Steers Heifers  Steers Heifers 

No. 
Hd. 

 
Lbs. 

No. 
Hd. 

 
Lbs. 

No. 
Hd. 

 
Lbs. 

No. 
Hd. 

 
Lbs. 

Weaning Weight Summary: 

       1976  5 454 10 400  13 407  5 369 

       1977  7 440 12 425  8 424  7 358 

       1978     9 510      9 393     4 382     2 385 

       3 year average wt. 21 473 31 408 25 408 14 366 

 
 
Discussion: 
 
Longhorn x Hereford calves during the three year period from 1976-78 have brought an average six dollars 
less per hundred-weight and have ranged from a three dollar spread in 1976 to a ten dollar spread in 
1978. 
 
 
Summary: 
 
Calving data collected during the past three years indicates the Hereford heifers mated to Longhorn bulls 
have a minimum of calving difficulty and require little or no assistance. 
 
Rectal palpation was used during the second week of August each year to identify any late breeding or 
open heifers.  In most instances a high degree of reproductive success has been experienced with both 
sire types.  However, the Longhorn sire used during the 1977 breeding season was sub-fertile and only 
45% of the heifers exposed were settled. 
 
Trial results after three years indicate that calving difficulty among Angus sires is highly variable and for 
those cattlemen with sufficient time and or man power the Angus x Hereford cross is the combination of 
choice.  Although very easy calving, the Longhorn sired steer calves averaged 65 pounds lighter and the 
heifer calves averaged 42 pounds lighter at weaning than the Black whiteface comparisons. 
 
Because of results with the sub-fertile Longhorn sire in 1977, the trial has been continued for an additional 
year. 
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SELLING VS. FEEDING OPEN HEIFERS 
 

By Douglas G. Landblom and James L. Nelson 
 
 

Heifer management research conducted at this station and others has resulted in the following 
recommendations:  breed 30% more heifers than needed for replacement; start heifers breeding one 
month before the main cow herd; insure that heifers weigh 650 pounds when breeding starts; use easy 
calving bulls that are well developed and fertility tested; rely on a short breeding season of 45 – 50 days; 
and, pregnancy test in the fall to identify all non-pregnant heifers. 
 
The purpose of this trial is to evaluate the options that cattlemen have in disposing of heifers that have 
been identified as “open”.  The first and most obvious option is to sell directly off grass; the second is to 
feed them to slaughter weight. 
 
In addition to the economic evaluation for selling vs. feeding, the AGNET least cost computer feeding and 
economic analysis programs, which have not been used for this weight and class of cattle in North Dakota, 
are also being evaluated. 
 
Hereford heifers averaging 750-800 pounds that were pregnancy tested and determined open were 
allotted into two groups of six head each.  One group was sold at Stockmen’s Livestock Company and the 
other placed on a finishing ration formulated using the AGNET computer. 
 
While on a starter ration the heifers were given a booster shot for blackleg, malignant edema, 
hemorrhagic septicemia and enterotoxemia types C & D. 
 
All feeds considered and their prices are shown in Table 17, and the ration compositions as they were fed 
are shown in Table 18.  The feeds were either chopped or ground, completely mixed and self-fed in feeders 
of station design.  Upon reaching slaughter weights the heifers were sold locally at Stockmen’s Livestock 
Company. 
 
Feeding results and economics are shown in Table 19. 
 
 
Summary: 
 
Heifers were fed to weights which in the past have proven to produce a high percentage of choice 
carcasses.  In this study, local buyer demand was for heavier condition, therefore, the price received was 
very disappointing.  The amount received came to $43.25 per hundred weight which is approximately 
$7.00 per hundred weight less than anticipated. 
 
Least cost rations used in this study which were formulated using the AGNET computer service produced 
good economical gains without any feeding complications being experienced.  Feed costs per pound of 
gain came to 26.7¢.  Although feed costs and daily gains were very acceptable, the high heifer placement 
cost and low price received resulted in a net loss of $73.73 per head. 
 
Results of this first year’s evaluation would certainly favor marketing directly off grass.  Future 
investigations are planned in which marketing grade and yield will be utilized. 
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Table 17.   Feeds and Prices Considered for Least Cost Ration Formulation 

 
 

Feed Cost/unit  Feed Cost/unit 

Corn   $2.80/bu.      Oat straw       $20/ton 

Wheat   $2.46/bu.      Soybean meal     $240/ton 

Barley  $1.40/bu.      Limestone       $50/ton 

Oats  $1.00/bu.      Di-calcium phosphorous     $280/ton 

Mid bloom alfalfa hay   $45/ton      Salt       $72/ton 

Mature alfalfa hay   $40/ton   

  
 
 
 
 
 
 
 
 
 
 
 
 

Table 18.   Ration Composition and Feed Changes Used 
 

       

 Ration Changes  1/ 

Feed Starter 1 2 3 4 5 

Barley, lbs.    150   300    480   630   870   940 

Alfalfa, lbs.    425   425   ---   200     45     --- 

Mixed hay, lbs.    418   268    461   ---    ---     --- 

Oat straw, lbs.     ---    ---      50   166     76     50 

Di-calcium phosphorous, lbs.        4      4    ---    ---    ---     --- 

Limestone, lbs.     ---    ---        6        1        6        7 

Salt        3                    3        3        3        3        3 

Total 1000 1000 1000 1000 1000 1000 

 
                 1/     Ration changes were made on a weekly basis with the exception of ration five  
                          which was fed for a two week period. 
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Table 19.   Feeding Results and Economics Comparing Selling with Feeding of Open Heifers 
 

 

 Group I Group II 

 Sold Off Grass Fed For Slaughter 

 

Gain data: 

No. head         6           6 

No. days on feed   -----         55 

Initial weight, lbs.     734       759 

Final weight, lbs.   -----       905 

Gain, lbs.   -----       146 

Average daily gain, lbs.   -----      2.65 

 

Feeding data: 

Feed consumed/head, lbs.   -----     1293 

Feed/cwt gain, lbs.   -----       885 

Feed cost/cwt., $   -----      3.03 

Feed cost/head, $   -----    26.82 

 

Returns: 

Heifer value off grass @ 
     $57.75/cwt.,  $                  

 
423.89 

 
  438.32 

Feed cost/head, $  -----                           26.82 

Heifer cost + feed cost,   $                          465.14 

Value of fat heifer @ 
     $43.25/cwt,  $     

  
  391.41 

 

Net loss,   $    $73.73 
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INTERSEEDED PASTURE GRAZING TRIAL 
 
 

The pastures interseeded in the spring of 1976-1977 were grazed by 10 cow-calf pairs during the 1978 
season.  The trial consisted of three interseeded pastures; one seeded to Travois alfalfa, one to Russian 
wildrye and one treated with the interseeder but not seeded (control interseeded).  In addition, a pasture 
fertilized with 50 lbs. nitrogen per acre and an unfertilized pasture were also included.  In order to 
maintain an even grazing intensity the size of the pastures and grazing period were varied. (See Table 1). 
 
Forage production was very good on all pastures during the 1978 growing season.  All the pastures 
produced nearly one ton per acre and the fertilized pasture produced almost two tons per acre.  Forage 
utilization varied from a high of 61% on the interseeded Russian wildrye to a low of 52% on the control 
interseeded pasture. 
 
The grazing period ranged from 60 days on the interseeded Russian wildrye to 49 days on both the control 
and Travois interseeded pastures.  The animals were turned on the fertilized native on July 10, 21 days 
later than on the other four pastures.  This delay was due to the added forage available to these animals 
on the crested wheatgrass pastures used for early spring grazing. 
 
While the amount of beef produced on the cows is not generally sold at the end of the season, it is a 
reflection of their general condition.  Cow gains varied considerably between the five pastures.  Average 
daily gains (ADG) ranged from a low of -0.9 lbs. on the fertilized to a high of 1.5 lbs. on the Travois 
interseeded pasture.  (See Table 2).  The other three pastures were quite similar with .3 pound separating 
them.  The small difference between the unfertilized, control, and Russian wildrye is not unexpected.  The 
stand of Russian wildrye is very poor despite repeated attempts to improve it.  It seems that even with 
sod control, Russian wildrye cannot compete with the native plants.  Those plants which seemed to be 
established in the fall of 1977 were hard to find this year.  In addition to this we also noted an increase in 
the amount of physical damage to the interseeded rows by the animals.  Grazing in 1977 by heifers 
showed much less damage than from cow-calf pairs.  It would seem that the calves especially, seek out 
these rows to walk on avoiding the taller grass and in so doing cause a great deal more damage.  The 
reason for the poor gains on the fertilized pastures is difficult to explain.  One reason could be the rapid 
growth these cows had made on the crested wheatgrass pasture grazed prior to their being turned on the 
native.  During that 56 day period they gained 1.9 pounds per head per day. 
 
Gains per acre were similar to the ADG with the Travois pastures, producing 72 pounds per acre of beef 
for the 49 day grazing period. (See Table 2). 
 
Calf gains varied less than the cow gains between the five pastures (See Table 3).  The control and Travois 
interseeded pastures were highest with ADG per head of 2.3 pounds.  Lowest was the fertilized with 1.3 
pounds.  Gains per acre were impressive on the control and Travois interseeded pastures both with 113 
pounds of gain per acre.  While the fertilized native was lowest in ADG per head, it was second in gain per 
acre with 79 pounds.  This is due to the longer grazing period; 69 days compared to 49 for the control and 
Travois pastures, and smaller size of the fertilized pasture.  
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Total beef production on the five pastures shows the Travois interseeded pasture with 46% more beef 
production than the second highest producer and 164% increase over the lowest producing pasture.  The 
high beef production on the control interseeded pastures cannot be explained due to the interseeding 
treatment.  It is possible that the mechanical disturbance of the interseeder can improve gains by 
stimulating forage production.  However, this was not the case as we see in Table 1.  The forage production 
on the control pasture was nearly the same as the unfertilized, and Russian wildrye pastures and much 
lower than the fertilized pasture. 
 
Because of the small pastures, lack of opportunity to replicate pasture treatments and limited numbers 
of cattle available it will be necessary to continue this trial for several grazing seasons before results can 
be considered conclusive. 
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Table 1.   Forage Production and Utilization during the Grazing Periods on Crested Wheatgrass, Native Grass,  
              and Russian Wildrye Pastures – 1978 Season 

 
 

 
Pastures 

Pasture 
Size  

Acres 

 
Period 
Grazed 

 
Days in 
Period 

Forage 
Produced 
lbs./acre 

Forage 
Utilized 

lbs./acre 

Forage Left 
on Ground 
lbs./acre 

 
Percent 

Utilization 

Unfertilized 
     Native            

 
18 

 
6/19-8/14 

 
56 

 
1954 

 
1141 

 
  813 

 
58 

 

Fertilized   
     Native 50 lbs.  N/A 

 
12 

 
7/10-9/15 

 
67 

 
3943 

 
2270 

 
1673 

 
58 

 

Interseeded  
     Control 

 
10 

 
6/19-8/7 

 
49 

 
1980 

 
1027 

 
  953 

 
52 

 

Interseeded  
     Travois Alfalfa 

 
10 

 
6/19-8/7 

 
49 

 
2290 

 
1272 

 
1018 

 
56 

 

Interseeded  
     Russian Wildrye 

 
15 

 
6/19-8/14 

 
60 

 
2064 

 
1256 

 
  808 

 
61 
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Table 2.   Interseeded Pasture Grazing Trial, Weights and Gains of Cows and One Bull on the Control, Interseeded Alfalfa,  
                Interseeded Russian Wildrye, Fertilized, and Unfertilized Pastures - 1978 Season 

 
 

 
Pastures 

 
Period 
Grazed 

Days  
in 

Period 

No. of 
Cows 
& Bull 

Avg. Initial 
Wt./Cow 

lbs. 

Avg. Final 
Wt./Cow 

lbs. 

Avg. 
Gain/Hd. 

lbs. 

Avg. Daily 
Gain/Hd. 

lbs. 

Avg.  
Gain/A  

lbs. 

Unfertilized     6/19-8/14 56 10 1044 1069   25   0.4 14 

Native (6/19-8/14) (56)  (1) (1115) (1145) (  30)   (0.5)   (2) 

 

Fertilized    7/10-9/15 67 10 1066 1008   -58 - 0.9 -5 

Native 50 lbs. N/A   (7/10-8/7) (28)  (1) (1000) (1040)   ( 40)   (1.4)  (3) 

 

Interseeded 6/19-8/7 49 102/ 1021 1122    10   0.2 10 

Control    (6/19-8/7) (49)    (1) (1040) (1100)      ( 60)   (1.2)   (6) 

 

Interseeded 6/19-8/7 49 10 1034 1106    72   1.5 72 

Travois Alfalfa (6/19-8/7) (49)  (1) (1145) (1175)     (  30)  (0.6)   (3) 

 

Interseeded  6/19-8/14 60 10 1018 1049   31   0.5 21 

Russian Wildrye  (6/19-8/14) (60)  (1) (1215) (1200)  (-15)    (-0.25)  (-1) 

 
 
                          1/      (  )   Indicates data pertaining to bulls. 
                          2/      On 7-17 cow number 524 and her calf were removed and replaced due to sickness. 
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Table 3.   Interseeded Pasture Grazing Trial, Weights and Gains of Calves on the Control, Interseeded, Alfalfa,  

                   Interseeded Russian Wildrye, Fertilized and Unfertilized Pastures - 1978 Season 
 
 

 
Pastures 

 
Period 
Grazed 

Days  
in 

Period 

 
No. of 
Calves 

Avg. Initial 
Wt./Calf 

lbs. 

Avg. Final 
Wt./Calf 

lbs. 

Avg. 
Gain/Hd. 

lbs. 

Avg. Daily 
Gain/Hd. 

lbs. 

Avg. 
Gain/A 

lbs. 

Total Gain 
Cows-Calves, 
Bull, lbs./A 

Unfertilized 
Native 

 
6/19-8/14 

 
56 

 
10 

 
228 

 
328 

 
100 

 
1.8 

 
56 

 
72 

 

Fertilized 
Native  
50 lbs. N/A 

 
7/10-9/15 

 
67 

 
10 

 
255 

 
342 

 
87 

 
1.3 

 
73 

 
71 

 

Interseeded 
Control 

 
6/19-8/7 

 
49 

 
  101/ 

 
219 

 
332 

 
113 

 
2.3 

 
113 

 
129 

 

Interseeded 
Travois 
Alfalfa 

 
6/19-8/7 

 
49 

 
10 

 
227 

 
340 

 
113 

 
2.3 

 
113 

 
188 

 

Interseeded 
Russian 
Wildrye 

 
6/19-8/14 

 
60 

 
10 

 
228 

 
332 

 
104 

 
1.7 

 
69 

 
89 

 
 
                         1/      On 7-17 one calf was replaced with another due to sickness. 
 
 
 
 



6 
 

THREE PASTURE GRAZING SYSTEM FOR COW-CALF PRODUCTION 
 

By Paul E. Nyren & James L. Nelson 
 
 

The second year of the three pasture grazing system with cow-calf pairs was completed in 1978.  Forage 
production, as well as beef gains on most pastures, were up from the 1977 season. 
 
The cow-calf trial compares animal performance on both a fertilized and unfertilized three pasture grazing 
system.  The system consists of crested wheatgrass for spring and early summer, native for mid to late 
summer, and Russian wildrye for fall grazing.  The fertilized system receives 50 lbs. N/ acre on the crested 
and native and 50 lbs. N and 30 lbs. P2O5/ acre on the Russian wildrye.  None of the pastures in the 
unfertilized system received fertilizer.  Ten cow-calf pairs were grazed on each of the two pasture systems. 
 
Precipitation in the fall of 1977 was nearly 7 inches above average.  This, along with well distributed 
average seasonal precipitation and cool growing season temperatures combined to produce forage yields 
on all pastures that were well above the yields of 1977.  (See Table 4)  The large increases which occurred 
on the fertilized crested and native were probably due to some residual N remaining in the soil from the 
1977 growing season.  This is especially true on the crested where the early growth was severly decreased 
in 1977 by the lack of spring rain. 
 
Lacking precipitation, the grass cannot make adequate growth to utilize the N applied.  If this remaining 
N is not lost through leaching or volatilization it will be available to the plants the following year. 
 
In addition to the 3426 lbs./acre of forage utilized on the fertilized crested wheatgrass another 625 
lbs./acre was removed as baled hay in early September.  Under normal circumstances this standing hay 
would be left on the pasture until spring to catch snow during the winter.  This was not done because the 
unfertilized pasture to which it is compared did not have such vegetation and the added moisture from 
the trapped snow would have introduced another variable into the trial. 
 
Forage utilization was lower on the Russian wildrye than in previous years.  This was caused by the large 
amount of seed stalks produced by the above average precipitation.  The seed stalks dry before the leaves 
do, become coarse and unpalatable, and are not grazed. 
 
One of the benefits of N fertilizer is that it increases the growth rate of the grasses in the spring.  This 
earlier growth allows an earlier turnout date and therefore a longer grazing season.  The cows and their 
calves on the fertilized crested pastures were turned in on May 15 and those on the unfertilized crested 
on May 22.  Gains, like the forage production, was much higher on the fertilized than unfertilized crested. 
 
The cows had average daily gains (ADG) of 2.0 lbs. on the unfertilized and only 1.9 lbs. on the fertilized; 
however, the grazing period was twice as long on the fertilized crested and the pasture only one-half as 
large.  These factors combined to give 297% more beef production per acre on the fertilized pasture (See 
Table 5.)  The calves on crested had a slightly higher ADG on the fertilized pastures but again the size and 
time differences made the gains per acre much higher on the fertilized pastures (see Table 6.) 
 
 
 



7 
 

Because of the longer grazing period on the fertilized crested the cows and calves were moved to the 
fertilized native on July 10 while those on the unfertilized system were moved on June 19.  Cow gains on 
native were much poorer than on crested with ADG of 0.4 lbs. on the unfertilized and losses of 0.9 lbs. on 
the fertilized.  This poor performance is difficult to explain except that the cows on the crested had made 
such fast gains that could not be maintained when they were moved to the less nutritious native.  The 
calves showed better performance on the native making ADG of 1.8 lbs. on the unfertilized and 1.3 lbs. 
on the fertilized.  Again the per acre gains were better on the fertilized (73 lbs./acre) than the unfertilized 
(56 lbs./acre.) 
 
Cow gains on the fertilized Russian wildrye pastures were better than on the unfertilized with ADG of 0.3 
and 1.5 lbs. respectively.  Gains per acre were much higher on the fertilized Russian with 52 lbs./acre 
compared to 9 lbs./acre for the unfertilized.  The calves made better ADG on the unfertilized (1.8 lbs.) 
than on the fertilized (1.5 lbs.) but again the longer grazing period on the fertilized pastures gave them a 
slight edge, 51 and 52 lbs. respectively. 
 
Total beef production from the pastures was good during the 1978 grazing season.  The cows on the 
fertilized system gained 221% more than those on the unfertilized while the calves from the fertilized 
pastures gained 85% more.  Total gains for the 130 days on the unfertilized system were 65 lbs./acre while 
those for the 178 days on the fertilized system were 146 lbs./acre. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8 
 

 
 

Table 4.   Forage Production and Utilization during the Grazing Periods on Crested Wheatgrass, Native Grass,  
           and Russian Wildrye Pastures – 1978 

 
 

 
 
Pastures 

Pasture 
Size  

Acres 

 
Period 
Grazed 

Days  
In  

Period 

Forage 
Produced 
Lbs./Acre 

Forage 
Utilized 

Lbs./Acre 

Forage Left 
on Ground 
Lbs./Acre 

 
Percent 

Utilization 

Crested wheatgrass  
     (unfertilized)                         

 
16 

 
5/22-6/19 

 
28 

 
2030 

 
 1068 

 
  962 

 
53 

 

Crested wheatgrass      
     +50 lbs.  N/A 

 
  8 

 
5/15-7/10 

 
56 

 
5060 

 
   34261/ 

 
1634 

 
68 

 

Native grass     
     (unfertilized) 

 
18 

 
6/19-8/14 

 
56 

 
1954 

 
  1141 

 
  813 

 
58 

 

Native grass  
     +50 lbs. N/A 

 
12 

 
7/10-9/15 

 
67 

 
3943 

 
 2270 

 
1673 

 
58 

 

Russian wildrye  
     (unfertilized) 

 
16 

 
8/14-9/29 

 
46 

 
1760 

 
 1320 

 
  440 

 
75 

 

Russian wildrye 
     +50 lbs. N & 30 lbs. P2O5 / A 

 
16 

 
9/15-11/9 

 
55 

 
2727 

 
 1963 

 
  764 

 
72 

 
 
                       1/      625 lbs./acre of hay was removed in early September. 
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Table 5.      Pasture Systems Grazing Trial, Weights and Gains of Cows and One Bull on Crested Wheatgrass,  

               Native Grass, and Russian Wildrye Pastures – 1978 
 

 

 
 
Pastures 

 
Period 
Grazed 

Days 
In 

Period 

No. of 
Cows & 
Bull 1/ 

Avg. Initial 
Wt./Cow 

Lbs. 

Avg. Final 
Wt./Cow 

Lbs. 

Avg. 
Gain/Hd. 

Lbs. 

Avg. Daily 
Gain/Hd. 

Lbs. 

Avg. 
Gain/A 

Lbs. 

Crested wheatgrass      
     (unfertilized) 

5/22-6/19 28 10  
  (0) 

  990 1044   55 2.0   34 

 

Crested wheatgrass  
     +50 lbs.  N/A 

5/15-7/10 
6/12-7/10 

56 
(28) 

10 
  (1) 

  958 
  (885) 

1066 
(1000) 

108 
(115) 

1.9 
(4.1) 

135 
  (14) 

 

Native grass       
     (unfertilized) 

6/19-8/14 56 
(56) 

10 
  (1) 

1044 
     (115) 

1069 
(1145) 

  25 
 (30) 

0.4 
(0.5) 

  14 
   (2) 

 

Native grass      
     +50 lbs.  N/A 

7/10-9/15 
(7/10-8/ 7) 

67 
(28) 

10 
  (1) 

1066 
(1000) 

1008 
(1040) 

-58 
(40) 

-0.9 
(1.4) 

  -5 
   (3) 

 

Russian wildrye       
     (unfertilized) 

 
8/14-9/29 

 
46 

 
10 

 
1070 

 
1084 

 
 14 

 
0.3 

 
   9 

 

Russian wildrye  
     +50 lbs. N & 30 lbs. 
     P2O5 / A       

 
9/15-11/ 9 

 
55 

 
10 

 
1008 

 
1092 

 
 84 

 
1.5 

 
52 

 
                          
                        1/       (  ) indicates data pertaining to bulls. 
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Table 6.   Pasture Systems Grazing Trial, Weights and Gains of Calves on Crested Wheatgrass,  

Native Grass, and Russian Wildrye Pastures – 1978 
 

 

 
 
Pastures 

 
Period 
Grazed 

Days 
In 

Period 

 
No. of 
Calves  

Avg. Initial 
Wt./Calf 

Lbs. 

Avg. Final 
Wt./Calf 

Lbs. 

Avg. 
Gain/Hd. 

Lbs. 

Avg. Daily 
Gain/Hd. 

Lbs. 

 
Avg. 

Gain/A 

Crested wheatgrass 
     (unfertilized)      

 
  5/22-6/19 

 
28 

 
10 

 
180 

 
228 

 
  48 

 
1.7 

 
  30 

 

Crested wheatgrass 
     +50 lbs.  N/A      

 
  5/15-7/10 

 
56 

 
10 

 
152 

 
255 

 
103 

 
1.8 

 
129 

 

Native grass       
     (unfertilized) 

 
  6/19-8/14 

 
56 

 
10 

 
228 

 
328 

 
100 

 
1.8 

 
  56 

 

Native grass  
     +50 lbs. N/A  

 
  7/10-9/15 

 
67 

 
10 

 
255 

 
342 

 
  87 

 
1.3 

 
  73 

 

Russian wildrye     
     (unfertilized) 

 
 8/14-9/29 1/ 

 
46 

 
10 

 
328 

 
410 

 
  82 

 
1.8 

 
  51 

 

Russian wildrye  
     +50 lbs. N & 30 lbs.           
     P2O5 / A 

 
 9/15-11/9 

 
55 

 
10 

 
342 

 
426 

 
  84 

 
1.5 

 
  52 

 
               
                         1/      One calf died 9/24/78. 
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FOUR FEEDING SYSTEMS FOR GROWING-FINISHING SWINE 
 

By Douglas G. Landblom, James L. Nelson and Thomas J. Conlon 
 
 
 

AGNET computer service which provides the capability of formulating least cost swine rations is available 
to North Dakota swine producers through their county extension agents. 
 
This trial is designed to determine the adaptability of the Nebraska based computer for the formulation 
of rations with North Dakota grown feed grains and for North Dakota climatic conditions; and, to work 
out the modifications necessary to make the system work for North Dakota producers.  The trial compares 
least cost computer formulated rations with three other feeding options. 
 
Previous work at this station has shown that growing-finishing rations for swine based on two-thirds 
barley and one-third oats properly supplemented with soybean meal, minerals and vitamins will produce 
good, economical gains when fed to pigs from 40-230 pounds and formulated to contain 16% protein in 
the grower phase and 14% protein in the finisher phase. 
 
Crossbred feeder pigs raised at the Dickinson Station weighing 35-60 pounds were allotted by sex and sire 
into uniform replicated feeding groups of four lots of barrows and four lots of gilts. 
 
Prior to the start of the trial all pigs were wormed with Atgard and vaccinated for erysipelas, and at 
approximately 100 pounds the pigs were rewormed and continued on feed until finished. 
 
 
The rations compared were as follows: 
 
a) Grower-finisher rations formulated with the aid of the AGNET computer service. 
b) Commercial pelleted grower-finisher ration purchased locally and fed according to the 

manufacturer’s directions.  GTA’s feed was randomly selected for all of those available in the 
Dickinson area. 

c) Grower-finisher rations formulated using home-grown grains and a commercially prepared 
protein concentrate.  The concentrate used was GTA’s “Six-In-One” which was mixed and fed 
according to GTA’s recommendations. 

d) Growing-finishing ration recommended by the Dickinson Station, prepared using home-grown 
grains, soybean meal, vitamins and minerals.  

 
 
The pigs were housed in concrete floored pens equipped with pole shed shelters, automatic waterers and 
were self-fed.  
 
Each group of pigs stayed on feed until an average pen weight of 220 pounds was reached at which time 
all barrows were sold locally at Western Livestock Company.  All gilts were retained for breeding purposes. 
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Table 1.   Grower Ration Composition Using Home-Grown Grains 1/ 

 
 

 
Grower: 

AGNET 
Ration 

Dickinson 
Ration 

Six-In-One 
Ration 

   Developer Grower 

Feeding period 40-120 lbs. 40-120 lbs. 40-70 lbs. 70-125 lbs. 

Alfalfa, lbs.   120 -----   

Oats, lbs.   ----- 285   

Barley, lbs.   ----- 572 825 875 

Hard red spring wheat, lbs.   756 -----   

Soybean oilmeal, lbs.     80 120   

Meat and bone meal, lbs.     22 -----   

Di-calcium phosphate, lbs.   -----     6   

Limestone, bls       2   11   

Trace mineral salt, lbs.    2.5     5   

Vitamin B complex, lbs.   -----     1   

Vitamin A, gms.   -----   30   

Vitamin D, gms.   -----   14   

Zinc sulfate, gms.   ----- 180   

GTA’s Vita Pack, lbs.       5 -----   

GTA’s Swine mineral 10, lbs. 12.5 -----   

GTA’s Six-In-One concentrate, lbs.   175 125 

     

Cost/lb. inc. processing  @  $10/ton       .0533     .0562    .0600    .0559 

 
 
               1/      GTA’s complete pelleted swine developer fed from 40-75 lbs.  @ $.0788/lb. 
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Table 2.   Finishing Ration Composition Using Home-Grown Grains 1/ 

 
 

 
Finisher: 

AGNET  
Ration 

Dickinson  
Ration 

Six-In-One  
Ration 

Feeding period 120-220 lbs. 120-220 lbs. 125-220 lbs. 

Alfalfa, lbs.    70 ----- ----- 

Oats, lbs.  ----- 285 ----- 

Barley, lbs.  ----- 613       912.5 

Hard red spring wheat, lbs. 860 ----- ----- 

Soybean oilmeal, lbs.   45   80 ----- 

Meat and bonemeal, lbs.     2 ----- ----- 

Di-calcium phosphate, lbs. -----     6 ----- 

Limestone, lbs.     2   10 ----- 

Trace mineral salt, lbs. 2.5     5 ----- 

Vitamin B complex, lbs. -----     1 ----- 

Vitamin A, gms. -----   30 ----- 

Vitamin D, gms. -----   14 ----- 

Zinc sulfate, gms. ----- 180 ----- 

GTA’s Vita Pack, lbs.     5 ----- 2.5 

GTA’s Six-In-One concentrate, lbs. ----- -----  75 

GTA’s Swine mineral 10, lbs.   13 -----  10 

L-Lysine   .6   

Cost/lb. inc. processing @ $10/ton     .04927       .05303     .05391 

 
                 
                1/      GTA’s complete pelleted swine finisher fed from 75-220 lbs. @ $.064/lb. 
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Table 3.  Gains, Feed Data and Returns for Four Rations for Growing-Finishing Hogs 
 

 

  
Dickinson  

Ration 

GTA 
Commercial 

Ration 

 
AGNET 
Ration 

 
Six-In-One 

Ration 

Barrows Gilts Barrows Gilts Barrows Gilts Barrows Gilts 

No. head       6        6     6         51/       6       6        6       6 

Days on feed    119   119  105   112   112   126    126    126 

Initial wt., lbs.      46     48    48     48     46     48      45      49 

Final wt., lbs.    219   230  229   222   227   218    225     222 

Gains, lbs.    173   182  181   174   181   170    180     173 

ADG, lbs.      1.45   1.53 1.72    1.55   1.61   1.35   1.43    1.37 

 

Feed data: 

Feed/hd./day, lbs.   5.90   5.72 5.70   5.50   6.20   5.80   5.59    5.91 

Feed/lb. of gain lbs.   4.06   3.74     3.31   3.55    3.85   4.29   4.08    4.13 

Feed consumed/ 
     hd., lbs. 

 
   702 

 
    681 

 
 598 

 
   617 

 
    719 

 
    731 

 
    745 

 
    704 

 

Economics: 

Feed cost/lb., $ .0546  .0545   .0660   .0659   .0508   .0506  .0551   .0550 

Feed cost/hd., $ 38.31  37.12   39.50   40.67   36.52   36.97  38.80   41.02 

Gross return/hd., $  
     @ 47.75/cwt 

 
104.57 

 
109.82 

 
109.34 

 
106.00 

 
108.39 

 
104.10 

 
 107.43 

 
106.00 

Feeder pig costs, $ 50.00  50.00 50.00   50.00   50.00   50.00   50.00   50.00 

Feed cost, $ 38.31  37.12 39.50   40.67   36.52   36.97   38.80   41.02 

Net return, $ 16.26  22.70 19.84   15.33   21.87   17.13   18.63   14.98 

Avg. net return,  $ 19.48 17.58 19.50 16.80 

 
     1/      Gilt was removed due to lameness. 
 
 
 
 
Summary: 
 
The results of this trial indicate that feeding the pelleted commercial ration produced faster and more 
efficient gains than did any of the other rations fed in meal form, which resulted in an average 18 days 
less feeding time when compared to the poorest performing meal ration formulated using Six-In-One 
concentrate and home-grown grains. 
 
The least cost computer and the hand calculated home-grown Dickinson Station rations, which were fed 
in the meal form, were slightly less efficient.  However, the cost per pound of feed was 1½¢ cheaper which 
resulted in a net return over feed and feeder pig costs of $2 more per head when compared to the pigs 
fed commercial pellets. 
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BREEDING GILTS AND SOWS ARTIFICIALLY USING FROZEN SEMEN 

 
By Douglas G. Landblom and James L. Nelson 

 
 

This trial was designed to further investigate conception rate and litter size, as well as semen handling, 
timing and insemination techniques according to current recommendations using gilts and second litter 
sows under typical farm conditions. 
 
In this experiment virgin gilts and second litter sows were randomly assigned to either a natural or A.I. 
breeding treatment.  The naturally bred gilts were pen mated to fertile Yorkshire boars which were 
rotated on an every other day basis until breeding was completed.  Breeding activity was checked twice 
daily and recorded.  
 
Females used in the A.I. treatment were checked for standing heat twice daily using an intact detector 
boar.  Twelve hours following detection of standing heat the gilts were inseminated with extended thawed 
semen, using procedures outlined by International Boar Semen, a division of United Suppliers, Inc., of 
Eldora, Iowa.  A second insemination was given 12 hours after the first insemination so that each female 
would receive two inseminations within 24 hours after having been detected as being in standing heat. 
Semen used in this breeding study was specially prepared by International Boar Semen so that three swine 
breeds were represented in each ampule used to reduce sire variability.  The following breeds were used 
for gilts:  Duroc, Landrace, Chester White, and for second litter sows:  York, Duroc and Landrace. 
 
Following insemination the gilts were checked for return to estrus using a detector boar. 
 
During the last half of 1977 and 1978 three groups of gilts and one group of second litter sows have been 
compared and the data collected thus far have been summarized in Table 4. 
 
 
Summary:   
 
Three farrowings involving gilts and one farrowing of second litter sows have been completed.  Data 
accumulation among gilts in this A.I. study has resulted in the following trends when compared to natural 
service:  a 10% reduction in conception rate; 1.2 less pigs born alive (8.8 vs 10); and .6 less pigs weaned 
per gilt (8.1 vs 8.7). 
 
Artificially sired offspring have been superior in quality and well accepted by buyers who have purchased 
excess feeder pigs from the station. 
 
Results of this study indicate that both purebred and commercial pork producers can capitalize on the 
advantages of swine A.I. using frozen semen.  Just how A.I. is used by the individual pork producer will 
depend upon his breeding objective.  Purebred breeders have the opportunity to sample a large number 
of bloodlines at a very reasonable cost to produce genetically superior offspring.  On the other hand, A.I. 
enables commercial pork producers to close their herds and thus reduce the risk of importing potentially 
hazardous disease organisms.  Using A.I. on a herd wide basis is not recommended.  However, interested 
commercial hogmen should look to it as a means for producing genetically superior replacement gilts and 
herd boars to be used under natural breeding conditions. 
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Although a large genetic pool and breeding flexibility is available through A.I., experience gleaned at this 
station clearly indicates that above average management is necessary in order for swine A.I. to be a 
success. 
 
 
 
 

Table 4.   Summary A.I. vs Natural Service 1977-78 
 
 

 Gilts  2nd Litter Sows 

 
A.I. 

Natural 
Service 

 
A.I. 

Natural 
service 

Fall 1977 Gilts: 

No. head 11   11    

No. settled   9   11   

Percent conception 90 100   

Pigs born alive      8.8        8.9   

Pigs weaned      7.8        6.5   

 

Spring 1978 Gilts: 

No. head   9 11  10 10 

No. settled   7   8   6   8 

Percent conception 78 73 60 80 

Pigs born alive      9.5     10.8    11.7      12.5 

Pigs weaned      8.9     10.1      9.1      10.6 

 

Fall 1978 Gilts: 

No. head 12 12    

No. settled   8 10   

Percent conception 67 83   

Pigs born alive   8     10.3   

Pigs weaned      7.6       9.5   

 

3 Farrowing Averages: 

No. head 32 34    

No. settled 24 29   

Percent conception 75 85   

Pigs born alive      8.8 10   

Pigs weaned      8.1       8.7   
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