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RYEGRASS STRAW IN STEER FINISHING RATIONS

D. C. Church
Department of Animal Science

Oregon State University
Corvallis, Oregon 97331

Research studies dealing with the utilization of ryegrass straw in

beef cattle rations have received considerable emphasis in recent

years at O.S.U. by Ralston and coworkers. Most of these studies have

dealt with chemical treatments or a combination of chemical treatments

and ensiling. Data have been obtained on laboratory rumen digestion,

small scale laboratory studies on ensiling, digestibility by lambs, or

on straw utilization when fed to wintering beef cattle.

The research reported herein was designed to evaluate the use of

relatively high percentages of straw when used in complete rations for

growing-finishing steer calves. Other work of this same nature with

wheat straw and ryegrass seed screenings in complete rations has been

reported in previous years.

Experimental Procedures

Perhaps a few words are in order outlining our usual experimental

procedures and reasoning for some of the nutritional factors which are

involved. In our normal experimental procedures, calves are allotted

to pens on the basis of weaning weight and other treatments which may

have been imposed prior to weaning. From the time calves come into the

barn until they go on experimental rations, they are usually fed alfalfa

pellets and a limited amount of grain. When the average pen weight is

about 600 lb., they are shifted over to the experimental diets in about

1 week.

Generally, one pen (5 head) on each treatment is made up of heavy

weight calves which go on experiment earlier and the other is from light

weight calves which may be in the barn several weeks prior to reaching

the 600 lb. weight.

Calves are implanted with either DES (when legal) or some other

stimulant (Ralgro) at the time of starting on the experiment and again on

an individual basis when they weigh 820-840 lb. In routine practice



one ration (starter or grower) is fed until the pen average is about

840-850 lb. This is followed by a finishing ration which is fed until

the calves go off experiment at 1050-1070 lb. at which time they are

slaughtered in our Meat Science Laboratory. Carcass weights are used to

calculate final weights, daily gain and feed conversion values.

The starting rations (see Table 1,3) are generally formulated to

have about 13-14% crude protein, as fed basis, with at least 0.3% P

and a Ca:P ratio of 1.5:1. The energy level will vary, depending on the

objectives of the research. If pelleted roughages are fed, a much lower

energy level (TDN) can be used as such feedstuffs pass out of the rumen

more rapidly and, as a consequence, the animal can eat more so that the

lower digestibility of roughage is less limiting. With meal type

rations, energy levels lower than about 70% TDN are apt to reduce ration

intake of calves because of physical limitations of the gastro-intestinal

tract. Above this level energy concentration is not apt to be limiting

and appetite is then more likely to be controlled by chemical factors

which are not well defined. As a consequence of this, we can use 10-15%

of roughage in most rations made up primarily of grain without any affect

on rate of gain. However, nutrient dilution with poorly digested

roughages will reduce feed conversion and require more pounds of feed to

produce a given amount of gain.

In finishing rations, our data collected over a number of years

indicate that the crude protein content is less critical. A level of

10-11% appears to be adequate for the type of rations which we utilize.

However, the energy level must be 70% TDN or more if maximal gains are

desired. Previous data have also shown that, within a given energy

level, that the amount of readily available carbohydrate (starch, sugars)

may affect animal performance. We frequently add 2-3% tallow as it is

liked by the cattle and it reduces the dustiness and, at times, tallow

is a good buy as an energy source.

Normal rations do not need to be as complex (have as many

ingredients) as these experimental rations. With experimental rations

we frequently formulate so that other factors - crude fiber, mineral

composition, readily available carbohydrate, amount of urea, etc - are

reasonably constant in different rations. This should improve the

2



validity of experimental treatments, but usually requires a larger

number of ration components.

1973-1974 Experiments 

In this study the performance of steers fed more or less conventional

high grain rations was compared to that of steers fed rations with

different amounts of ryegrass straw (Table 1). During the first half of

the study, calves received either the conventional ration (#1), a high

straw pelleted ration (#3, 50% straw), or a meal ration with 25% straw

(#4). In the finishing phase, control calves were continued on a

conventional ration (#2). Half of those receiving the straw pellet were

then finished on the conventional ration and the other half on a finishing

ration with 12.5% straw (#5). With the steers initially on the 25%

straw meal ration, half were finished on the conventional and half on

the 12.5% straw ration (see Table 2).

As indicated previously, pelleting makes it more feasible to use

larger percentages of straw since consumption will be greater when such

rations are pelleted. Pelleting of rations of this type is an expensive

means of processing, however, and may not necessarily be worth the extra

cost unless maximal roughage consumption is desired. In this particular

experiment, 50% straw was probably too much to obtain maximal gains

(Table 2). Note (Table 1) that the estimated TDN of this ration was only

56.7%. However, a daily gain of 2.6 lb./day for steer calves from a

weight of about 600 lb. to about 840 lb. is certainly not an unsatisfactory

rate in many situations.

Calves fed the high straw meal ration (#4, 25% straw) gained more

rapidly than calves on the pelleted high straw ration and calves on the

conventional ration, thus clearly indicating that this amount of ryegrass

straw can be very well utilized. It might also be noted that rations of

this type are less apt to produce digestive disturbances is feedlot

cattle than high grain rations.

The cattle which were finished on the straw ration (#5, 12.5% straw)

also performed very well during the finishing phase as indicated by the

gains in the second half of the feeding period (Table 2), 3.15 lb./day

for the pens initially fed the high straw meal and 2.94 lb./day for

those initially fed the high , straw pellet, or an overall performance of



3.04 lb./day for all lots finished on this ration as compared to 3.12

lb./day for those finished on the control. Based on our feed mill

prices in January, 1974, the cheapest gain was produced by the cattle fed

the high straw meal (#4) and finished on the conventional ration (#2).

The straw finisher (#5) was priced lower initially, but a shift in grain

prices resulted in it costing more/lb. than any of the other rations.

Feed costs here might not be at all representative of those in another

year.

Carcass data did not indicate any appreciable differences in amount

of back fat or marbling in these cattle regardless of the ration

combinations used.

On average, cattle on the different straw rations consumed from

2.5 to 6.2 lb. of straw/day (about 150 day feeding period). Some of

these were, of course, getting straw only during the first feeding

period (those which were finished on the control ration). Although of

a limited nature, this study gives some indication of the potential for

using straw in finishing rations.

1974-1975 Experiments 

In the experiments for the current year it was possible to incorporate

straw which had been treated with sodium hydroxide (NaOH). This straw

was available from the Straw Utilization Center, courtesy of the Field

Burning Committee.

In the preparation of it, annual ryegrass straw was coarsely ground

in a tub grinder, sprayed with 4% NaOH and cubed. NaOH treatment results

in some color changes, the cubes being more of a yellow-orange color and

having a slightly salty taste. NaOH treatment results in some swelling

of the cell walls of the straw and a marked increase in digestibility,

thus we would anticipate either greater consumption or improved feed

conversion when given the same amount of treated straw as compared to

untreated straw. Comparable straw cubes with added molasses were

available. In preparation of our complete mixed rations, it was necessary

to coarsely grind the cubes in order to achieve a more uniform feed

mixture.

For comparative purposes a 50% straw pellet ration (#1) was used as
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a control (Table 3), one of similar composition to that used in 1973-74.

This was followed by a finishing ration with 25% straw (#2); about

one third of the total ration was pelleted. With the meal rations,

starter rations were used with 35% (#3) and 25% (#4) of plain straw

and the same percentages of NaOH-treated straw (#6,7). Cattle on the

meal rations are being finished on rations with 15% of either plain

straw (#5) or NaOH-treated straw (#8).

At the time this paper was written (late April), less than one

third of the calves have been slaughtered, thus the results are not

complete. Results to date in terms of average daily gain are shown in

Table 4. Performance has been very good (weights are on a full basis,

thus weight gain is exaggerated). Up to the point where the pens were

changed to the finishing rations we see that the best gain is in the

lot receiving 35% of the NaOH-treated straw, followed by the 25% NaOH-

treated straw, 35% plain straw and a standoff between the 50% pellet

and 25% plain straw.

Treatment averages (bottom of the table) indicate that treatment of

ryegrass straw with NaOH has improved daily gain by about 0.40 lb./day,

a very good response for rations with this amount of straw in them. It

is also rather surprising to see that cattle have gained faster on

the rations with 35% straw as compared to 25% straw.

Based on information on hand regarding the improvement in digestibility

of fibrous feeds by treating with NaOH, this may be a very feasible

means of utilizing different kinds of straw. In preparation, spraying

with a limited amount of water does not increase the moisture content

enough so that it must be dried. The cubes have kept in good shape without

drawing moisture when stored in a pile in our nutrition barn. Chemical

cost of treatment is about $10/ton. Other costs would include grinding

and (if done) cubing, but the end product should have a digestibility

approaching that of alfalfa hay. It wouldn't, of course, be comparable

in protein or minerals such as Ca and P. At a later date we will have

data on digestibility of these straw products when fed in combination with

alfalfa hay.
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One small demonstration was carried out with young Holstein heifers

fed the treated cubes and about 2 lb./day of barley-cottonseed meal

mixture. The calves did not like the whole cubes, but ate them fairly

well when crushed. Initially, they chewed any wood in sight; supplementation

with bone meal reduced chewing considerably but did not complete

eliminate it. Over a period of 62 days these calves gained 1 lb./day

on this diet. These calves were supplemented with vitamin A in addition

as none of these ingredients has any appreciable amount of carotene.

The reader might note that one ingredient in the rations not

normally used is the feathermeal. Very few data on feathermeal are

available on cattle. At the time these rations were formulated, it was

the cheapest source of supplemental protein on the basis of its crude

protein content (about 85%). While this experiment is not designed to

evaluate feathermeal, results to data certainly indicate that it has

not done any harm.
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TABLE 1. STEER RATIONS, 1973-1974    

Ration # 
3*	 4	 5

lb/ton 	

Ration Ingredients	 1         

Alfalfa hay, gr.

Alfalfa hay, coarse gr. 	 100

Grass hay, coarse gr.	 200

Ryegrass straw, gr.

Barley, steam rolled	 900

Corn, steam rolled	 360

Beet pulp, shredded 	 190

Molasses	 100

Mustard seed, gr.	 100

Tallow

Urea	 31

Wheat mill run

Limestone

Salt, trace min.

Tricophos

Antibiotic premix
(TM-10)

Vitamin A premix	 1
(2 million IU/lb)

2000

14.01

71.1

9

4

4

1

Estimated

crude protein, %

estimated TDN, %

Ca, %

P, %

100

1000

	

900	 500

450

320

	

100	 150

60

40

	

5	 40

100

15

5	 8

4

1

200

	

100	 100

	

500	 250

	

455	 665

	

600	 700

	

150	 150

	

150	 60

40

	

33	 15

11

	

4	 5

	

6	 2

	

1	 1

	

1	 1

	

2000	 2000

	

14.0	 11.0

	

67.1	 73.5

	

.404	 .447

	

.302	 .304

	

1	 1 

	

2000	 2000

	

10.06	 14.0

	

76.6	 56.7

	

.457	 .498	 .435

	

.301	 .30	 .31

*Ration #3 to be pelleted

Rations #1 and #2 are more or
respectively. #3, a pelleted
and #4, a meal with 25% straw
was used as a finisher. Note
starters and finishers as are

less conventional starter and finishing rations,
ration with 50% ryegrass straw, was used as a starter,
was also used as a starter. #5, with 12.5% straw
that the crude protein contents are similar for
the estimated TDN values and Ca and P percentages.
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TABLE 3.	 STEER RATIONS,	 1974-1975

Ingredient
Ration No., lb/T

1 2 3 4 5 6 7 8

Straw pellet* 1175 590

Straw cubes, gr. 700 500 300

NaOH-straw cubes, gr 700 500 300

Alfalfa hay, gr 100 100 100 100 100 100 100 100

Beet pulp 500 340 500 340

Barley, rolled 500 229 235 706 234 235 706

Corn, rolled 404 540 600 300 600 300

Mill run 350 350

Cottonseed meal, 41% 100 45 100 50 100 50

Feathermeal 100 50 100 100 50 100 100 50

Molasses 100 120 150 150 150 150 150 150

Tallow  40 40 40

Urea 11 5 11 5 8 11 5 8

Salt, trace min. 4 5

Limestone 4 8 1 8 3 1 8 3

Tricophos 2 1 2 1

Vit. A premix 1 1 1 1 1 1 1 1

(2,000,000 IU/lb)

Antibiotic premix 1 1 1 1 1 1 1 1

(TM-10)

Estimated Nutrient Composition

Crude protein, % 13.5 11.0 14.0 14.0 11.1 14.0 14.0 11.1

TDN, % 55.5 68.0 61.6 62.6 70.5

Ca, % .50 .43 .38 .57 .39 .38 .57 .39

P,	 % .332 .31 .25 .38 .25 .25 .38 .25

*Straw, 85%; mill run, 10%; molasses, 5%



TABLE 4.	 1974-75 EXPERIMENTS; GAINS AS OF APRIL 23, 1975.

Treatments Avg. daily gain
600-850 Total

High straw pellet - Med. straw pellet

Pen 2 2.88 3.10

3 3.54 3.49

Avg. 3.21 3.30

35% straw meal - 15% straw meal

Pen 4 3.05 3.45

5 3.67 3.60

Avg. 3.36 3.53

25% straw meal - 15% straw meal

Pen 6 2.81 2.89

7 3.64 3.55

Avg. 3.22 3.22

35% NaOH straw meal - 15% NaOH straw meal

Pen 8 3.57 3.88

9 4.09 3.98

Avg. 3.83 3.93

25% NaOH straw meal - 15% NaOH straw meal

Pen 10 3.18 3.31

11 3.90 3.85

Avg. 3.54 3.58

Treatment Averages

35% straw 3.60 0.22 3.73 --0.33
25% straw 3.38 3.40'-

Plain straw 3.29 0.40 3.3 0.39
NaOH straw 3.69 3.76

1 0



BEEF COW EFFICIENCY AS AFFECTED BY SIZE AND MILK PRODUCTION

Robert Totusek
Department of Animal Sciences and Industry

Oklahoma State University
Stillwater, Oklahoma 74074

Beef cattle type changes continually. Conditions are constantly

changing. New conditions require new types of cattle.

Changes in type have always occurred for a reason. That reason

is profit. Changing conditions have dictated that certain types of

cattle were more profitable, and cattlemen have changed type to meet

the demand. We are all aware of past changes. Cattle imported in the

19th Century were big, rough, patchy slow-maturing cattle. When the

market began paying a premium for smoother-fleshed cattle, they were

produced. When a demand for smaller cuts developed due to smaller

families and less physical work, cattlemen responded by producing small,

early-maturing cattle.

Today's "modern type" has emerged in response to changes in

consumer demand, large commercial feedlots with their accurate records

of cattle performance, the cow-calf man's need for efficiency due to the

cost-price squeeze, and modern methods of merchandising beef. The shift

to modern type has involved greater size with a faster growth rate and

a higher level of milk production.

Our objectives should be to guide changes toward most efficient

type.

SIZE

How big should cows be? What factors influence optimum size in

the breeding herd? Several segments of the industry are involved in the

answer to this questions, including the processing and distribution

segment, the feeder, and the cow-calf (and stocker) operator.

The processing-distribution segment, because of handling consider-

ations, retail cut size and consumer preference, currently prefers

choice carcasses in the 600 to 750 lb. range. This suggests breeding

cattle necessary to produce choice 1000 to 1250 lb. live slaughter steers;

steers close to 1100 lb. at slaughter are optimum in much of the country.

11



What does this require in terms of size in breeding cattle? To provide

a rough guide, it has been suggested that steers reach choice grade

at about 80% of the average mature weight of the sire and dam. On this

basis, a choice 1100 lb. steer would involve a sire and dam with a

combined weight of 2750 lb. (1100 lb. i 80% x 2). With this guideline

1000 lb. cows would require 1750 lb. bulls (2750 lb. - 1000 lb.), 1250 lb.

cows would require 1500 lb. bulls (2750 lb. - 1250 lb.), and 750 lb. cows

would require 2000 lb. bulls (2750 lb. - 750 lb.).

The conversion of carcasses to retail-ready products in the packing

plant would change this concept considerably, because heavier carcasses

can be processed at a lower cost per pound of carcass. Time projections

of an industry-wide use of this practice are open to much debate and

speculation, but this possibility must be considered. A heavier

slaughter weight would obviously dictate larger breeding cattle.

What does the feeder need in terms of size? When fed to the same

compositional end point (grade), larger, faster gaining cattle have no

advantage in feed efficiency. Larger, faster gaining cattle have an

advantage only if slaughtered on a weight constant basis. Therefore,

desirable size from the feeders' standpoint is dictated primarily by

desirable live weight when the cattle attain sufficient finish to grade

choice, as previously described.

In terms of efficiency, the cow-calf operator desires to produce

a heavy calf from a small cow because the large cost of maintaining the

cow is related to her size. The influence of size on the energy required

to support a cow, exclusive of the energy required for milk production,

is shown in Table 1.

The relative energy requirement expressed as a percentage of that

required by a 1000 lb. cow is also shown and can be visualized also as

a relative land requirement. For example, if a 1000 lb. cow requires 10

acres of land on a given range, a 1600 cow requires 14.2 acres. Further,

if a $60 land charge is assumed for the 1000 lb. cow, the 1600 lb. cow

would incur a land charge of $85.20. The economic impact of cow size can

be estimated for other comparisons. Additional energy to support a higher

level of milk production which might be desired in the larger cow have

not been included in Table 1. On the other hand, the greater salvage
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value of the heavier cow tends to offset her additional maintenance cost.

The apparent weaning efficiency of a small cow may be misleading. A

small type early-maturing calf with poor potential for growth may be

discounted on the market. Such discounts have been as high as $10.00/cwt.

recently (1971 to 1974). It is obvious, then, that post-weaning performance,

including weight when choice grade is reached, is also of major concern

to the cow-calf man, and may in fact by the principal factor which

dictates his choice of size in the breeding herd.

The problem of small, early maturing calves from small cows can be

alleviated by the use of very large, growthy bulls. Calving difficulty

is a potential threat in such a system, and it has been calculated that

a herd of 60 cows would be needed to maintain 100 of the small, specialized

cows. The economics of such a total program, including the small "by-

product" steers from the herd producing small females, must be considered.

A budget for two sizes of cows is shown in Table 2. It is interesting

to note that total cow costs are similar on a "land area" basis, but

since there are fewer of the larger cows they must wean heavier calves.

MILK PRODUCTION

Due to a worsening cost-price squeeze for 25 years, cow-calf

producers have been interested in increasing milk production of beef cows

to increase weaning weights. Selection for weaning weight results in

selection for higher milk production, but milk production potential can

be increased most rapidly by infusing genes from animals of dairy breeding.

Research has shown a strong correlation between level of milk production

of beef cows and weaning weight of their calves.

How efficient is the conversion of milk to calf? A conversion figure

of approximately 5 lb. of milk per pound of calf gain has been reported.

More important is the conversion of additional milk to calf weight.

Estimates indicate that among British breeds, 10• to 25 lb. additional milk

above that produced by low producers is required for each additional

pound of weaning weight. Even at the higher figure the conversion of

milk dry matter is rather efficient (25 lb. milk x 12% dry matter = 3 lb.)

compared to the 10 lb. dry matter per pound additional calf gain required

13



from creep-feeding grain, especially considering that the cow can

subsist on a rather low quality forage most of the year.

However, high levels of milk production might be less efficient.

Milk in excess of demands for calf growth might have a low economic value

due to excessive fattening of the calf and accompanying lowered feedlot

efficiency, reflected ultimately in a lower price per pound at weaning.

The ceiling for milk production may be governed by reproductive

performance, with the optimum level of milk production in a particular

environment not exceeding that level which could be sustained without a

decrease in percent calf crop.

How Much Milk Should a Range Cow Produce? 

How much milk will a cow with a very high potential for milk production

actually produce under range conditions? Will the capacity of a cow's

calf limit her milk production? Will additional increments of milk

production at high levels of milk yield be efficiently converted to calf

weight? Will a heavy milking cow rebreed under range conditions? How

much more supplement will a heavy milking cow need under range conditions?

How will calves out of heavy milking cows perform in the feedlot? What

kind of carcasses will they produce? And ultimately, how does level of

milk production influence efficiency of use of total industry feed

resources? All of these questions are important, many are related, and

all are components of the original question, "How much milk should a range

cow produce?"

Oklahoma Research

To provide some answers to questions regarding level of milk

production, research is being conducted at the Oklahoma Agricultural Experiment

Station.

Groups of Hereford, Hereford x Holstein and Holstein females have

been continuously maintained under tallgrass native range conditions at

the Fort Reno Livestock Research Station since they were one year old.

Different Supplement Levels. Within each breed, the females have

been subjected to two levels of winter supplementation designated as

Moderate and High. The Moderate level consisted of that amount of

supplemental feed deemed necessary to allow good rebreeding performance in
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the Hereford females. Previous experience at the Fort Reno Livestock

Research Station suggested a winter loss (including weight loss at

calving) from fall to spring of 10 percent for yearling heifers bred

to calve at 2 years of age and 15 percent for 2-year-old females, rebred

to calve at 3 years of age. The same level was fed to group of Hereford

x Holstein females and to a group of Holstein females.

The High level was established by the Hereford x Holstein females

and consisted of that amount of supplement estimated necessary to

maintain a body condition and physiological activity comparable to that

of the Moderate Herefords; this same level was fed to a group of Hereford

females and to a group of Holstein females: This level was established

necessary to maintain a body condition similar to the Moderate Herefords

and High Hereford x Holstein crossbreds; this level was fed only to

Holsteins.

The base breed-treatment groups were the Moderate Hereford, High

Hereford x Holstein and Very High Holstein females which were fed, as

2-year-olds, an average of 2.6, 5.5 and 7.7 lb./head/day post-calving of

a 30 percent crude protein supplement, respectively. As 3-year-olds they

were fed 3.0, 6.3 and 9.2 lb./head/day, and as 4-year-olds 2.7, 5.8

and 8.4 lb./head/day, respectively. Within each nutritional treatment,

the quantity of supplement fed each female was adjusted for differences

in body sizes. Supplement intake by treatment and breed in shown in

Table 1.

Note that the high level of supplement (estimated as the amount

required by the Crossbreds) has been about double the Moderate level

(estimated as adequate for Herefords), and the Very High level (estimated

as the amount required by the Holsteins) has been approximately triple

the Moderate level.

Results 

The cows in this experiment have weaned three calf crops; some

pertinent results are shown in Table 3. Part of the cows have been

maintained in drylot to provide information on roughage requirements shown

in Table 3.

Calves are placed on feed at weaning time, fed to an approximate

grade of low choice, slaughtered and evaluated in the carcass. The first
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two calf crops have been slaughtered. Some results are shown in Table 4;

results are shown only by breed of dam since level of supplement of

dam had little influence on feedlot performance or carcass merit.

First Calf Crop. As 2-year-olds, Crossbreds and Holsteins produced

more milk (50 and 100 percent) and weaned heavier calves (53 and 117 lb.)

than Herefords, but rebreeding performance of Holsteins on lower levels

of supplement was somewhat lowered. Herefords fed the Moderate level

were the most profitable because the larger, heavier milking females

consumed more feed. In the feedlot, calves out of Hereford cows required

the shortest feeding period, gained the fastest and were the most efficient;

followed by calves out of Crossbreds. Calves out of Holstein cows were

heaviest at slaughter and had an advantage in fatness (less), marbling,

carcass grade and tenderness. Holsteins were most profitable in the

feedlot, followed by Crossbreds, primarily because of their lower

initial appraised value.

Second Calf Crop. As 3-year-olds, results were similar to those of the

previous year, with Moderate Crossbreds failing to rebreed as well as

Herefords. Moderate Herefords continued to be most profitable, either to

weaning or through the feedlot phase, primarily because of acceptable

rebreeding performance and minimum feed cost. In the feedlot, calves

out of Hereford cows required the shortest feeding period, and gained most

rapidly and most efficiently. Calves out of Hereford cows produced

carcasses with more muscling, as indicated by more ribeye area per cwt.

carcass, and a higher conformation grade, while calves out of Holsteins

produced heavier carcasses with less external and internal fat and

produced more carcass weight per day of age. Calves out of Crossbreds

and Holsteins were similar in marbling and carcass grade, and slightly

superior to Herefords in these traits.

Third Calf Crop. Winter weight losses within breed reflected differences

in level of winter supplementation to a greater extent than in the two

previous years, particularly among Herefords and Holsteins. Winter weight

loss of Moderate Holsteins was especially high because many were open the

previous year and consequently unusually heavy the preceding fall.
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As has been true previously, level of winter supplement was not

reflected in consistent advantages in milk yield or weaning weight within

breed. However, breed differences in milk yield and weaning weight

continued to be quite large; calves from Crossbreds and Holsteins

weaned approximately 67 and 133 lb. heavier than those from Herefords.

In the third year, for the first time, Crossbreds rebred as well

as Herefords. Perhaps as the females approach maturity and nutrient

requirements for growth decrease, the Crossbreds will be more competitive

with the Herefords. Those at the Moderate level certainly will be if

they continue to rebreed well as they did this third year. Rebreeding

of Holsteins at the two lowest levels of supplementation was very poor

the third year. It appears that the Very High supplement level will be

necessary to support the level of milk production typical of Holsteins.

Both Crossbred and Very High Holsteins were comparable to Herefords

the third year in returns above feed costs. Keep in mind, however, that

these returns are on a "per cow" basis, and fewer of the heavier milking

cows can be maintained on a given area of land.

Economic Interpretation 

Economic analyses are subject to criticism because economic

conditions change, and any given analysis may not apply to any specific

operation. However, aneconomic evaluation can be valuable in adding

perspective to results, and any individual operator can make the

analysis pertinent to his own situation by appropriately changing the

assumptions used in the analysis.

Per Cow. The return per cow above land and supplement costs as an

average for the first three calf crops is shown in Table 5. Herefords

supplemented at the lowest level (Moderate) were the most profitable;

heavier milking breeds required more land and either rebred at a lower

level or incurred greater supplement costs.

Per Land Area. A more revealing analysis is the one based on 1000 acres

of land. The heavier milking breeds were at a considerable disadvantage

because fewer cows could be maintained. This important consideration is

often overlooked.
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Efficiency. The drylot phase of the experiment has yielded information

on the efficiency of utilization of feed resources. Holsteins have been

most efficient in converting feed to milk, but Hereford progeny have been

most efficient in converting feed (milk alone or milk plus creep) to

weaned weight and in conversion of total feed consumed by cow and calf

to carcass beef or carcass energy.

Hereford progeny responded most (in weight) to increases in milk

production and required the least milk per pound of gain, followed by

Crossbred progeny.

CONCLUSIONS

Some cows produced too little milk. Some cows are too small. But

we should not be misled into thinking that maximum size and maximum

milk represent maximum profit. We must recognize that there is a

point beyond which additional size or additional milk do not increase

profit. This point of optimum profit should be our goal.
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TABLE 1. ENERGY REQUIRED TO SUPPORT A COW YEARLING, EXCLUSIVE OF
REQUIREMENT FOR MILK PRODUCTION

Cow
weights,	 lb.

Annual
TDN,	 lb.

% of
1000 lb.	 cow

700 2121 79

800 2315 86

900 2503 93

1000 2709 100

1100 2904 10T

1200 3098 114

1300 3286 121

1400 3472 128

1500 3653 135

1600 3832 142

TABLE 2.	 COST COMPARISONS OF 1000 VS. 1600 POUND COWS

Size of cow,	 lb.
No. of cows

Per cow Per 1000 Acres

1000
100

1600
76

1000
100

1600
76

$ $ $ $

Land 65 86 6500 6500

Supplement 20 26 2000 1976

Health 5 5 500 380

Bull Charge 6 6 600 456

Marketing 4 4 400 304

Labor 12 12 1200 912

Interest 28 42 2800 3192

Taxes 5 5 500 380

Total 142 186 14,500 14,104
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TABLE 4. FEEDLOT PERFORMANCE AND CARCASS . MERIT
(AVERAGE OF STEERS AND HEIFERS)

Breed of dam 
Hereford x

Item	 Hereford	 Holstein Holstein

First calf crop (sired by Angus bulls)

Slaughter weight, lb. 877 981 1081

Days fed 140 158 188

Daily gain,	 lb. 2.86 2.81 2.62

Feed/lb.	 gain,	 lb. 7.62 7.64 8.98

Carcass weight, lb. 530 599 675

Ribeye, sq.	 in. 10.8 11.4 12.0

Fat thickness, in. .84 .94 .80

Cutability, % 48.1 47.2 47.5

Carcass gradea 9.6 9.9 10.4

Second calf crop (sired by Charolais bulls)

Slaughter weight, lb. 990 1047 1177

Days fed 187 207 231

Daily gain,	 lb. 2.24 2.11 2.02

Feed/lb.	 gain,	 lb. 10.0 10.8 13.0

Carcass weight, lb. 618 651 748

Ribeye, sq.	 in. 12.4 12.8 13.7

Fat thickness, in. .63 .67 .55

Cutability, % 49.3 49.2 49.9

Carcass gradea 9.9 10.2 10.2

a9 = high good, 10 = low choice.
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CONFINEMENT ENERGY LEVELS FOR BEEF COWS

David P. Price and A. T. Ralston
Department of Animal Science

Oregon State University
Corvallis, Oregon 97331

As both population and per capita income continue to rise, both

domestically and abroad, it is clear that beef production must increase

to keep up with demand. But simultaneously the industry is faced with

decreasing agricultural lands (due to suburban sprawling and subdivision),

and increasing feed costs.

Increase in demand and decrease in lands available for production

points to confinement, or semi-confinement of beef cows; i.e. with

utilization of forage crops or crop residues to substitute for dwindling

range lands. Likewise, there are numerous materials which are presently

burned, plowed under, used as bedding, or otherwise "wasted" which could

and probably will be used to support beef cow populations . . . particularly

with the advent of chemical treatment so as to increase the nutritive

value of these "worthless" feeds; e.g. the sodium hydroxide treatment of

ryegrass straw.

With this in mind, several universities have begun pilot projects

to evaluate the feasibility of confinement operations. When one evaluates

the Total Digestible Nutrients (TDN) in the rations fed in these trials

and compares them with published National Research Council (NRC)

recommendations, a fair amount of variation is seen (Table 1).

These deviations are of obvious economic importance, but absolute

conclusions cannot be drawn as each of these experiments involved creep

feeding of the calves. The question becomes, "Did the calf utilize all

his dam's lactation potential, or did he lower her milk yield by consuming

less than maximum letdown". A reduced milk yield, of course, would lower

the cow's TDN requirement.

Due to the timeliness of this subject OSU has begun a project in

which two groups of 10 cows have been placed under confinement with

one group to receive 100% of the NRC TDN recommendation and the other

group to receive 70-80% of the TDN recommendation. The trial was begun

in mid-January and the cows were held on grass silage at exactly 100% and

23



80% of the NRC dry, pregnant cow TDN recommendation. The 100% group gained

about 8 lbs/month/cow, and the 80% group lost about .5 lbs/month/cow.

The cows began calving in March, and at that time rations were

increased to meet NRC lactation recommendations at the 100% and 80%

level (NRC lactation recommendations are about 60% greater than dry,

pregnant recommendations). But it was found that 80% of the NRC

lactation recommendation was all either group could consume on the grass

silage (averaging 9.7% crude protein). In April the cows were switched

to a mediocre quality grass hay .and once again 80% of the NRC recommendation

is the maximum either group will consume. They are currently being

held on 80% and 60% of the NRC recommendation. Milk yield of both groups

has been practically identical (the 60% group showing a slightly greater,

but not significant yield).

Protein intake with this grass hay is deficient as the hay is

testing only about 6% crude protein. Since adverse results have been

reported for cows held on protein intakes deficient by NRC standards

(Ewing, 1959; Church, 1956; Marion, 1972), a protein supplement with

biuret as the main source of N has been fed to meet NRC standards. Then

'too, as it is well known that supplementary protein will increase passage

and intake of low quality forage, it was hoped that consumption might

be increased. But although intake has been enhanced, it appears doubtful

that intake will ever be great enough to meet the NRC lactation

recommendations.

As creep feeding can mask cow nutrient requirements, the calves

will not be creeped, but will be allowed to consume part of their

mother's hay. Cows will be hand bred so as to enable services per

conception to be measured as it has been shown that energy levels can

drastically affect reproduction (Wiltbank, 1962; Corah, 1974).

Upon weaning the two groups will be compared statistically, utilizing

the "Most Probable Producing Ability" (MPPA) calculation for weaning

weight. It appears however, that the only significant differences will

be in the form of cow weights, as all indications at present are that

NRC TDN recommendations are somewhat excessive.
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TABLE 1. EXPERIMENTAL RATIONS EXPRESSED AS A PERCENTAGE OF NATIONAL
RESEARCH COUNCIL TOTAL DIGESTIBLE NUTRIENT (TDN) RECOMMENDATIONS

For 450 kg	
cows (990 lbs)

For 500 kg
cows	 (1100 lbs)

Alabama hay trial 2 97% 90%

Alabama silage trial 2 112% 103%

Arizona trial 88% 81%

Illinois trial4 109% 102%

Texas trial -- 86%

1Cow weights varied but it is assumed that weights fell between 450 and
500 kgs.

2Harris, et al. 1970.
3McGinty, et al. 1970.
4Albert, 1969.
5
Marion, 1971.

6Cow weights averaged 500 kg.
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HERD BULL SELECTION

A. T. Ralston
Department of Animal Science

Oregon State University
Corvallis, Oregon 97331

The old adage "Like begets Like", can be argued or debated as to

the veracity of such a statement. Certainly, the statement is not

one hundred percent correct. If it were we would soon lose all the

variability in our cattle and improvement would come to a halt.

However, it is true that when two animals of a dairy breed are mated you

do not expect a heavily muscled beef animal. In order to improve our

cattle as much and as rapidly as possible we utilize all of the records

of immediate ancestors, records of half sibs, performance record of

the individual as well as individual phenotypic excellence in our selection

program.

Since the bulls used in this herd are selected on the basis above

we then turn to the cow records to select dams worthy of producing

prospective herd sires. Most importance is placed on the progeny she

has produced but her personal record is also used where individuals

have produced progeny of similar excellence.

The following records are presented to show the type of material

we are now working with.

SUMMARY OF DATA USED IN SELECTION OF HERD BULLS

Bull No. 910* 100g 208g 317g 475 476 407g
Sire 596 402 9x19 734 BOB BOB BOB
Dam 3x1 3x67 3x67 3x40 9x14 816 99a
Dam's record

number	 calves 6 2 2 3 8 2
ay . wean wt of	 calves 459** 443 443 453 439 540
number of	 calves 5 8 8 5 3 6 2
ay . wean wt	 calves 493** 3 54:

Individual record
birth date 3/12/69 3/23/71 4/3/72 4/6/73 3/16/74 3/16/74 3/26/74

birth wt. 81 90 86 90 84 81 80

wean wt. 570 605 550 475 694 543 572

yrl. wt. 1000 1050 1060 1000 1200 1080 1100

present wt. 2074 1948 1834 1470

*910 was run through the K40 counter at 1 year of age and had over 80% red meat
compared to an average of 75% for all bulls measured.

**Average weights include 1 set of twins (1 heifer and one bull calf)
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As yearlings the bulls are mated to yearling heifers and are not

used on the mature cow herd until we have some progeny date on them.

In other words, if we save 8 to 10 head as prospective sires we may

use 3 as yearlings but usually only 1 or 2 are retained for intensive

use.
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DEVELOPMENT AND MANAGEMENT OF REPLACEMENT HEIFERS

W. Dean Frischknecht, Extension Animal Scientist
Department of Animal Science

Oregon State University
Corvallis, Oregon 97331

A major goal of cattlemen is to get a live vigorous calf on the

ground each year from each cow. Not only does the calf have to be

born alive but should grow rapidly and have the potential to produce

a desirable carcass. In order to achieve this objective we must produce

cows that will do well on our ranges. There may be a different optimum

size of cow for different environments. There are also several advantages

in raising replacements on the ranch, because calves are exposed to

certain calfhood diseases as they grow up and they become familiar

with the range.

In order to help cattle be productive we need to improve the

environment through proper nutrition. The environment should be made

suitable for reproduction allowing each cow a chance to get pregnant

during the breeding season. It then is logical to pregnancy test

probably 60 to 90 days after the close of the breeding season and to cull

those cows that have not conceived.

On the average ranch about 15 percent of the cow herd is replaced

each year, so at least the top third of the heifers at weaning time

should be selected as possible replacements. By selecting the largest

heifers at weaning we select those most likely to reach puberty and be

cycling early in the breeding season. If these heifers can be selected

from cows that calve regularly and early each year we are selecting for

fertility, mothering ability, and milking ability.

A study in Wyoming from 1965 through 1970 involving 3,300 head of

Hereford calves established that for each 21-day-period later in the

calving season when the calf was born the sacrifice in weaning weight

was 32 pounds. Calving 60 days late meant a loss of close to 100 lbs. in

weaning weight.

When replacement heifers are selected at weaning time they should

be fed to gain 1.0 to 1.50 lbs. per day so that they will weigh about

600 to 700 lbs. or more when bred at 14 to 15 months of age. Breed and
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environment determine optimum weight. This growth from weaning until

breeding time for most replacement heifers is usually during the first

winter and spring. A high roughage ration such as straight alfalfa, or

a full feed of grass hay properly supplemented with energy and protein

will achieve the desired growth.

Work at the Squaw Butte, Oregon Station shows the influence of

low levels of alfalfa in a calf wintering ration (Table 1). Alfalfa

meal was fed as a substitute for part of the protein normally supplied

by an oilmeal supplement. Calves in this trial received 2 lbs. of

rolled barley per head per day along with a full feed of native meadow

hay.

TABLE 1. EFFECT OF LOW LEVELS OF ALFALFA IN A MEADOW HAY RATION.

Sources and amounts of daily protein supplement) 
(lb./head) (lb./head) (lb./head) (lb./head)

Alfalfa meal:

Cottonseed meal: 1.00

2.00

0.22

1.33

0.50

0.67

0.75

Lot No. 2 3 4

Calves per lot 10 10 10 10

Avg.	 initial wt.	 (lb.) 446 454 447 440

Avg.	 final wt.	 (lb.) 601 598 595 618

Avg. daily gain (lb.) 1.38 1.29 1.32 1.59

Avg. daily hay intake 2 (lb.) 10.6 9.8 10.0 10.9

Avg. total feed intake (lb.) 13.6 14.0 13.8 14.3

Feed per lb. gain (lb.) 9.8 10.8 10.5 9.0

1
The daily protein supplement per animal for all lots was calculated to
supply total crude protein equivalent to 1 pound of cottonseed meal.21
ncludes meadow hay but not alfalfa meal.

A Nebraska study indicates that heifers which are light at weaning

time or are not allowed to gain adequate weight from weaning until

breeding will not show heat by the desired time. Hereford heifer calves

averaging 350 lbs. at weaning reached puberty, that is showed first heat,

45 days later than heifers of the same age that averaged 428 lbs. at

weaning. Both groups were fed to gain .81 lbs. per day which is adequate
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for most replacement heifers, but the smaller heifers did not breed

early in the calving season. Work at several stations indicates that

heifers calving late in the calving season the first time, tend to be

late calvers during their productive life.

Another study at the Fort Robinson, Nebraska Station shows the

difference in weight and age at puberty of heifers fed to gain .5 lbs.

per head per day compared to heifers fed to gain 1.0 lb. per day (Table 2).

TABLE 2. AGE AND WEIGHT AT FIRST HEAT OF HEIFERS WINTERED AT TWO LEVELS
OF NUTRITION.

Breed of heifer

Winter gain
0.5 lb/day

Winter gain
1.0 lb/day Difference

Age at
puberty

Wt. at
puberty

Age at
puberty

Wt. at
puberty Age Wt.

months lbs. months lbs. mo. lb.

Angus (A) 13.1 518 11.2 572 1.9 54

Hereford (H) 15.5 594 13.6 665 1.9 71

Shorthorn (S) 13.7 500 10.9 544 2.8 44

A x H 13.2 550 11.8 628 1.4 78

A x S 12.1 508 10.2 556 1.9 48

H x S 12.4 522 9.7 542 2.7 20

In general the Herefords were slower to reach puberty than Angus

and Shorthorn. Heifers of the large Continental breeds such as Charolais,

Simmental, Limousin, and Maine Anjou should be fed to grow at a faster

rate than heifers of the British breeds. Breed and mature size influences

weight and age of heifers at puberty.

Bred heifers should be kept separate from the main cow herd, and fed

so they continue to grow at a normal rate. This could still be from

.5 to 1.0 lbs. per day. In most heifers it is evident that larger skeletal

size is indicative of larger pelvic openings and this in turn contributes

to ease of calving. Work at OSU and other stations indicates that calving

difficulty increases with weight of the sire and size of the calf. It is

good management to not breed first calf heifers to large bulls that will

contribute to difficult calving. It is also good management to cull

heifers having a small pelvis.
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After the heifer has calved is a very critical time. She must give

adequate milk for her suckling calf, needs nutrition to build her own

body which is still growing, must breed back in 60 to 80 days, and after

that give nourishment to the calf developing in her body.

Getting first calf heifers rebred to produce the second calf is

one of the major problems in many beef herds. After calving the needs

of digestible protein and total digestible nutrients almost double

that of the dry cow. Lack of feed at this critical time can cause poor

milking and slow rebreeding. After calving, it is desirable if heifers

and cows actually gain in weight during the breeding season.

A Nebraska study indicates how level of nutrition during pregnancy

influences rebreeding of heifers calving as two-year-olds. A maintenance

ration was compared to a ration 11/2 times maintenance for 140 days (Table 3

TABLE 3. MAINTENANCE RATION COMPARED TO 11/2 TIMES MAINTENANCE.

Maintenance
ration

11/2 times
maintenance

Avg.	 initial wt.	 lbs. 662 660

ADG -0.07 0.83

Calf birth weight 61.4 69.0

Days from calving to 1st estrus 142 51

% conception on 1st service 67 83

A study done in Oklahoma several years ago is typical of several in

the U.S., and shows the effect of winter plane of nutrition on the

performance of spring calving three-year-old beef cows (Table 4). The

heifers were started on winter feed in early November of each year and

fed each winter (approximately 160 days to mid April) according to the

following plan:

1. (Very Low) - No gain during the first winter as weaner calves,

with a loss of at least 20% of fall weight during subsequent

winters as bred females.

2. (Low) - Gains of 0.5 lb. per head daily the first winter as

weaner calves, with a loss of nearly 10% of fall weight during

subsequent winters as bred females.
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3. (Medium) - Gains of approximately 1 lb. per head daily during

the first winter, with no loss in weight during subsequent winters.

4. (High) - Self fed a 50% concentrate mixture to gain as rapidly

as possible both as weaner calves and in subsequent winters.

The results point out the danger of underfeeding which resulted in

a low calf crop, smaller calves at birth and weaning, and depressed

milk production. However, overfeeding resulted in more calving difficulty,

depressed milk production, and a tremendous increase in feed cost. From

the economic standpoint, a medium level of nutrition allowing heifers to

gain about 1 lb. per head daily is desirable.

TABLE 4. EFFECT OF FOUR WIDELY DIFFERENT WINTER FEED LEVELS ON PERFORMANCE
OF THREE-YEAR-OLD BEEF COWS

% calf
	

Very low	 Low	 Medium	 High

% calf crop 71.4 85.7 92.9 84.6

Avg. birth wt.	 lb. 69.5 73.8 75.3 77.0

Avg. weaning wt.	 lb. 361 455 512 455

From these studies it is evident that adequate nutrition assures early

sexual maturity, and overcomes the stress of calving, lactation, and

continued reproduction.
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