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EFFECT OF NUTRITION ON REPRODUCTIVE PERFORMANCE
Gerry Kuhl
Dept. of Animal Science

Extension Specialist-Ruminant Nutrition
South Dakota State University

Experiment Station

COW-CALF
DAY

Reproduct ive perfonnance is the name of the game to the cow-calf
producer. The brood cow ex ists for one purpose -- to cons istently produce
strong, v igorous calves w ith heavy wean ing we ights. In order for the
producer to improve the reproduct ive eff ic iency of h is cow herd, he must
cr it ically evaluate h is operat ion, establ ish a set of real ist ic goals, and
thoroughly understand the major factors influenc ing the ir ach ievement.
In general, the aim of an eff ic ient cow -calf operation should be to pro
duce calves we igh ing 450-500 pounds at wean ing from 95% of the cows every
12 months. The key to achiev ing these goals is the appl icat ion of sound,
research-proven nutrit ion, breed ing and health management pract ices.
The purpose of this report is to demonstrate the dom inant role of
adequate nutr it ion on cow herd product iv ity and prof itabil ity. The word
adequate needs to be emphas ized, s ince both underfeed ing or overfeed ing
can reduce product iv ity and prof its. Feed costs represent the largest
s ingle annual expense, amount ing to 50-80% of the total cost of ma inta ining
a produc ing beef cow. Thus, the object ive of any good feed ing program
should be to insure optimum fert il ity and product ion from every female in
the herd, yet do it as econom ically as poss ible.
It should be stressed that underfeed ing the breed ing herd, especially
dur ing the cr it ical phases of the reproduct ive cycle can have markedly
detr imental effects on product iv ity. It is important to recognize that
Mother Nature has ass igned a spec if ic order of pr ior ity for the ut il iz
at ion of nutr ients by the cow: body maintenance comes f irst, followed by
lactat ion and growth ( in young cows) , w ith reproduct ion last.
Thus, if
the feed ing level is inadequate, or the rat ion is nutr it ionally unbalanced,
reproduct ive performance is the f irst to suffer and the last to recover.
Perhaps the most important factor involved in improv ing the nutr it ional
management of the breed ing herd is to thoroughly understand the dramat ic
changes in the nutr it ional needs of the beef cow at d ifferent stages of
the reproduct ive cycle.
To be most product ive, a cow must ma inta in her own
body, come into heat promptly, conce ive early in the breeding season,
nour ish a develop ing fetus, del iver a l ive calf w ithout d iff iculty and ade
quately nurse it for about 7. months. Each of these b iolog ical funct ions
demand d ifferent levels of nutr it ion. Consequently, adequate nutr it ional
levels must be matched to the vary ing product ion demands of the cow in
order to maxim ize reproduct ive performance at m in imum cost.
It is important to.remember that both the qual ity and quant ity of the
feed supply var ies substant ially throughout the year as well, espec ially
when w inter pasture and crop res idues are ut il ized to the ir fullest. Thus,
it is the cr it ical job of a good manager to mesh these two bas ic var iables
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so that the peak nutr it ional demands of the breed ing herd co inc ides w ith
By properly reallocating the
the per iods of max imum forage product ion.
feed resources to f it the class of cattle and the cr it ical nutr it ional
per iods of the year, producers can often increase reproduct ive eff ic iency
w ithout substant ially increas ing overall feed costs.
The primary factors wh ich determ ine the nutr it ional needs of the brood
cow are:
( 1) body we ight, (2) body cond it ion, (3) stage of the product ion
cycle, (4) m ilk product ion and (5) whether the an imal is grow ing.
The
major nutr it ional requ irements of the beef herd, as establ ished by the
It should be
Nat ional Research Counc il (NR C, 1976), are shown in Table 1.
emphas ized that the nutr it ional values l isted are the m in imum levels found
to be necessary to produce good reproduct ive eff ic iency in healthy cattle
in good flesh and ma inta ined under relatively stress-free cond it ions.
It has been est imated that the energy requ irement for cattle under
extens ive graz ing cond it ions is 20 to 40% greater than conf ined animals,
due to the markedly increased act iv ity level assoc iated w ith graz ing.
Further, recent research in Western Canada and at Kansas State have shown
that the stress of extremely cold weather can substantially increase the
energy requ irements of cattle. Generally speak ing, a dry brood cow in good
cond it ion w ill requ ire about 13% more energy or TDN for each 10 ° decl ine
in the w ind chill factor below 30 ° F.
The prote in requ irement is not
affected.
The reason for po int ing out these two add it ional factors wh ich
influence the energy needs of cattle is to emphas ize that the nutr ient
requ irements l isted in Table 1 are gu idel ines wh ich can underest imate the
needs of cattle under extreme cond it ions.
Thus, the "eye of the master"
is st ill a very important tool in ach iev ing optimum product iv ity,
If one scans the requ irements of the var ious classes of cattle in
Table 1, it is obv ious that the nutr itional needs of these cr itters vary
Consequently, it is
markedly, depend ing upon the "work" they have to do.
important to separate the breed ing herd into feeding groups based upon
Ideally dur ing the w inter ing
s im ilar nutr it ion and management needs.
per iod, at least 3 separate feed ing groups should be ma inta ined:
( 1)
replacement he ifers, (2) bred 2 -year olds and th in cows and (3) mature cows
in good cond it ion.
Sort ing the females into these management groups allows
the producer to establ ish group pr ior it ies on the w inter feed supply w ith
the young and th in cows gett ing the best feeds.
This w ill help to improve
un iform product iv ity, often w ith an actual sav ings in feed or supplement.
Young or th in females s imply cannot compete w ith the larger mature cows
for a lim ited feed supply when fed together.
Consequently, sort ing the
cow herd into such groups makes both good management and nutr it ional common
sense.
There are four major classes of nutr ients, in add it ion to water, wh ich
have a great influence on fertil ity in the beef cow.
They are:
( 1) energy,
(2) prote in, (3) m inerals and (4) v itam ins. Each of these nutrient classes
w ill be d iscussed separately. Wh ile it is generally thought that energy
has the most profound affect on reproductive performance, the need for a
balanced rat ion, one wh ich prov ides the an imal w ith the proper proport ion
and amounts of all the requ ired nutr ients necessary for her to perform her
ass igned tasks, cannot be overemphas ized. Remember, THE MO S T IMPORTANT
NUTR I EN T I S THE ONE THA T I S M I S S ING!

11

- 3 -

Table 1.

Body Wt.
Lb.

Da ily
Ga in
Lb.

Major Nutr it ional Requ irements of the Beef Herd. 1
Max. Da ily
D M Intake
Lb.

TDN
% DM Lb.

Crude Prot.
% D M Lb.

Calc ium
% DM

Phosp.
% DM

V it. A
ID/day

0.25
0.22
0. 19

12, 000
14, 000
17, 000

Replacement He ifers:
400
550
700

1.2
1. 1
1. 1

11
14
17

60
61
63

6.5
8.5
10.5

10.5
9. 8
9.4

1. 15
1.30
1.40

0.25
0.22
0. 19

Coming 2�Year Old He ifers, L ast 3-4 Months of P regnancy:
700
800
900
Dry,
900
1 100
1300

0.9
0.9
0.9

21
24
26

52+
52+
52+

7. 7
8.3
8.8

8.8
8.8
8.8

1.25
1. 35
1.45

0.23
0.22
0.2 1

0.23
0.22
0.2 1

19, 000
20, 000
2 1, 000

7.3
8.6
9. 8

5.9
5.9
5.9

0. 80
0.95
1. 10

0. 1 8
0. 1 8
0. 18

0. 1 8
0. 18
0. 1 8

17, 000
20, 000
23, 000

5.9+ 1.00
5.9+ 1. 10
5.9+ 1. 25

0. 18
0. 1 8
0. 1 8

0. 1 8
0. 1 8
0. 18

2 1, 000
24, 000
27, 000

9.2
9.2
9.2

1.80
2.00
2.25

0.2 8
0.27
0.25

0.2 8
0.27
0.25

2 1, 000
24, 000
27, 000

10.9
10.9
10.9

2.60
2 .85
3. 10

0.42
0.39
0.36

0.38
0.36
0.34

34, 000
3 8, 000
43, 000

2.35
2 .30
2. 10

0. 1 8
0. 18
0. 18

0. 1 8
0. 18
0. 1 8

48,000
48, 000
48' 000

Mature Cows, M id-Gestat ion:
0
0
0

22
26
30

52
52
52

Dry, Mature Cows, Last Third of Gestat ion:
900
llOO

1300

0.9
0.9
0.9

22
26
30

52+
52+
52+

8.7
1o.0
1 1.2

Early Lactat ion, Average M ilk ing Ab il ity:
900
1 100
1300

1.0
1. 0
1.0

27
31
35

52+
52+
52+

1o.4
1 1.7
13.0

Early Lactat ion, Super ior M ilk ing Ab il ity:
900
1 100
1300

1. 0
1. 0
1.0

32
36
40

55
55
55

13.5
14.8
16. 1

Bulls� Normal Growth and Moderate Act iv ity:
1 100
1400
1 800

1.5
0. 8
0

27
30
34

61
58
55

16.5
16.5
13.3

10.0
8.8
8.5

1
Adapted from Nat ional Research Counc il's1Nutr ient Requ irements of Beef Cattle,
1976.
NOTE:
The nutr it ional requ irements l isted above represent the m in imum levels
necessary to insure good reproduct ive performance from cattle in good cond i
t ion and ma inta ined in a relat ively stress-free env ironment. Cattle in th in
condit ion, h igh graz ing act iv ity and cold weather can increase energy need
an addit ional 20-50%, or more.
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Energy Nutr it ion
The essent ial role of adequate energy intake on reproduct ive eff i
c iency can be best descr ibed by d iv id ing the reproduct ive cycle into the
four major stages of the cycle and d iscuss ing each ind iv idually.
Table 2
illustrates these four per iods and the major b iolog ical funct ions of the
cow dur ing each of them.
Table 2.
Wean ing
"'
Per iod 1
.
M id-Gestat ion

Beef- Cow Reproduct ive Cycle
Calv ing

Per iod 2

''

Wean ing
Period 3

Calving thru
re-breed ing

60-90 days
pre-calv ing

Period 4

,1\

End of Breed ing
to Wean ing

B iolog ical Functions dur ing Per iods
Ma intenance*

Ma intenance*

Ma intenance*
+
Lactat ion

+

Rapid Fetal Growth

Ma intenanc e*
+
Lactat ion

+

+

Prepare for
Lactat ion

Rega in We ight Loss
+

Repa ir Reproduct ive
Tract
+

Cycle and Conce ive

*Plus growth in the young cow.
Period 1, M id-Gestat ion:
This stage of the reproduct ive cycle typ ically occurs
The nutrient requ irements, includ ing
dur ing the early w inter ing per iod.
energy, of the brood cow are at the ir lowest po int dur ing this per iod, s ince
Thus, th is is the
the major b iolog ical funct ion is s imply ma intenance.
t ime to take max imum advantage of poor qual ity feeds, such as graz ing w inter
range, feed ing poor to med ium quality hays, straws and other harvested crop
res idues.
These feedstuffs can supply a major port ion of the cow's energy
Body cond it ion or flesh iness is
requ irement, when properly supplemented.
espec ially important in determ in ing the level of add it ional energy to be fed
dur ing th is per iod.
Th in cows should be fed better than the rest of the
Cows in moderate
mature cows in order to br ing them up to adequate cond it ion.
to good condit ion should s imply ma inta in body we ight dur ing th is per iod,
wh ile fat cows can and should lose some we ight in early gestat ion.
Research
at several exper iment stat ions has shown this to be a sound pract ice, w ith no
detr imental effects on the calf or on subsequent rebreed ing performance.
This is one of the c r it ical per iods
Per iod 2, Last 60-90 Days Before Calv ing:
in the reproduct ive cycle, second only to per iod 3 in importance. Dur ing th is
t ime, adequate energy is needed for rap id fetal growth, in add it ion to ma in
tenance. About 80% of total fetal development w ill occur in the last 2
months of gestat ion, and in addit ion the cow is prepar ing for lactat ion.
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Consequently, cows should normally be gaining 0.8 to 1 pound per day, depend
ing upon body condition. Much of this weight gain will be in the form of the
fetus and its associated fluids and membranes. As a general rule, this means
that energy intake should be increased by about 15% during this period.
Some cattlemen restrict the feed intake of pregnant cows, and particu
larly heifers, during the last part of gestation under the incorrect assump
tion that this practice will reduce calving difficulty. Research at Kansas,
Nebraska, Montana and Wyoming with both heifers and mature cows have found
no relationship of reasonable feeding levels and calving difficulty. However,
these studies have shown that underfeeding during late pregnancy has a
marked detrimental impact on reproductive efficiency. Table 3 shows the
results of one of these studies conducted in Wyoming.
Table 3. Influence of Energy Level Prior to Calving
on Performance of Heifers and their Calves
Level of TDN_ per day ( lb. )
5.75 (low )
8. 8 ( adequate)

Item
Birth Weight ( lb. )

63

67

Calving Difficulty (%)

28

27

Calves alive at Birth (%)

90

97

325

353

56

74

93

100

333

306

Weaning Weight (lb. )
Cows showing Estrus:
By start of breeding season (%)
By end of breeding season (%)
Days to puberty of heifers in
calf crop

Corah et al., Wyoming Study,

1974.

Overall, these studies have shown that underfeeding during the last
( 1) lowers calf birth weight, without decreasing
third of pregnancy:
calving difficulties, (2) increases calf losses at birth, (3) increases
suceptibility of the calf to scours, (4) decreases weaning weight,
(5) increases the interval from calving to first estrus with a lower
proportion of the cows cycling at the onset of the breeding season and
(6) reduces milk production from the cows. Thus, underfeeding prior to
calving can be a very unprofitable venture.
This is the most critical stage in the
Period 3, Calving thru Rebreeding:
reproductive cycle, with energy requirements at their peak. The average
cow needs about 50% more feed intake, 70% more energy and over 100% more
protein during this period than when dry. The cow loses about 120-140
pounds at calving and this weight should be regained within 90-100 days
after calving. In addition, she has to produce adequate milk for the
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calf and get her reproductive tract in shape for rebreeding, in addition
to meeting her maintenance requirements. Thus, the cows energy demands
are extremely high during this period, particularly in cows with high
milking ability. Table 4 shows the results of one of several studies
demonstrating the necessity of adequate energy intake after calving for
'
high fertility. This and other trials have consistently shown that
inadequate energy consumption following calving results in lower con
ception rates and a reduced proportion of cows cycling during the breeding
season. This leads to a reduced and strung-out calf crop the following
year. Milk production and calf growth are also adversely affected.
While cows are generally on new spring pasture during this season,
an additional energy source may be profitable. Most grasses contain
as much as 80 to 85% water at this time of the year. Consequently,
some cows, especially the younger ones may not be able to consume
sufficient forage to meet their energy needs. One of the best methods
of determining whether the cows need supplemental energy early in the
lactation-rebreeding season is to monitor weight gains and body condi
tion. If the cows do not appear to be gaining weight consistently,
supplementation with grain may be indicated.
It is important to note that underfeeding the cow herd either before
or after calving really affects 2 calf crops --- this year 's as well as
next year 's.
Table 4. Effect of Energy Level and Weight
Change After Calving on Pregnancy Ratel
% Pregnant
From 1st
After Breeding
20 days 90 days
Service
_________

Calving to
Breeding

_ _

--·

% of cow
not cycling

8 lbs. TDN
(losing wt.)

43

29

72

14

16 lbs. TDN
(gaining wt.)

60

57

82

0

1Wilbank, 1977, Georgia Nutrition Conference.
Period 4, End of Breeding to Weaning:
During this stage of the repro
ductive cycle, energy for milk production and maintenance are still
required, but the critical feeding period is past once the cow is
rebred. Most beef cows will be tapering off in milk production and the
calves will be consuming other feeds in addition to milk. Thus, the cow' s
energy demands are lower at this stage than during early lactation.
Therefore, inadequate nutrition at this point will primarily affect
only milk production and consequently her calf's rate of gain. However,
underfeeding at this time will generally not have any detrimental
effect on her new fetus, since its growth rate is very slow during the
early stages of pregnancy.

15

- 7 -

Prote in Nutr it ion
Adequate prote in nutr it ion is essent ial in order to achieve maximum
reproduct ive performance. Numerous stud ies have shown that a defic iency of
prote in results in reduced feed consumpt ion, poorer feed ut il izat ion, slowed
However, perhaps the most common and
growth and reduced m ilk production.
crit ical effect of prote in shortage in rat ions for the breed ing herd is
irregular or delayed estrus, wh ich results in a strung-out calf crop and lower
average wean ing we ight.
Stud ies at Fort Robinson showed that replacement he ifers fed a h igh
energy but low prote in rat ion fa iled to achieve suff ic ient gains to insure
early puberty.
Faster ga ins and earl ier cycl ing were obtained when adequate
prote in levels were fed.
In a study w ith f irst calf he ifers, W iltbank and coworkers ( 19 65) found
that inadequate prote in intake reduced the proport ion of cows show ing heat
w ith in 90 days after calv ing by 3 6%. M ilk product ion was also markedly
lower from the prote in def ic ient dams, result ing in nearly a one-half pound
lower average da ily ga in by the suckl ing calves when compared w ith calves
from adequately fed cows.
Table 5 shows the results of an Iowa study compar ing d ifferent levels
and types of prote in supplementat ion w ith cows fed primar ily low qual ity
crop res idues before and after calv ing.
Table 5.
Effects of Prote in Supplementat ion
l
of Cows Fed Low Qual ity Roughages

Crude Prote in Level
Postcalv ing
Precalv ing
Low:
3. 1%
Adeguate:
6. 4%

%
Pregnant

1 63 Day
Wean ing
Ht. (lb. )

7. 9%

-12 1

-50

53

308

1 o. 9%

- 62

-20

75

3 12

- 71

-29

62

302

8

-25

87

341

H igh Urea Su.e.e lement:
1 1. 8%
13. 1%
H igh SBM Su .e.e lement:
13. 2%
1 1. 9%
1

Bod:z: Wt. Loss (lb. )
Postcalv ing
Precalv ing

Iowa State Study, 1970.

Body we ight losses occurred on all treatments, ind icat ing that ration
energy levels were inadequate to support body cond it ion when the rat ion was
composed largely of low qual ity roughages dur ing th is phase of the repro
duct ive cycle.
However, the rat ion supplemented w ith an adequate level of
crude prote in reduced body we ight losses by over one-half, and increased the
The study also compared
proport ion of cows successfully rebreed ing by 22%.
two common types of crude prote in sources -- one a h igh urea - based
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supplement and the other a high soybean meal supplement. The h igh SB�
supplement improved fert il ity and wean ing we ight over the supposedly adequate
prote in rat ion, suggesting that while the latter ration met the m in imum
crude prote in standard, poor d igestib il ity of prote in in the l-0w qual ity
roughage resulted in an inadequate amount of d igest ible prote in ava ilable
to the an imal.
This po ints out the importance of cons ider ing prote in d ig
est ib il ity when balanc ing rat ions conta in ing large amounts of poor qual ity
forages. Lastly, compar ing the performance of the cows fed the h igh non
prote in n itrogen (urea ) supplement w ith the h igh natural prote in ( SBM )
supplement, the results show a cons iderably poorer pregnancy % and calf
wean ing we ight on the urea -based supplement. These results are cons istent
w ith several other stud ies which conf irm that non-prote in n itrogen sources
are relat ively poorly ut il ized in low energy rat ions.
An add it ional large scale f ield study wh ich demonstrated the importance
of adequate prote in nutr it ion w ith the beef cow herd was conducted by Bull
and coworkers ( 1974) in Idaho. The ir results show a substant ial negat ive
correlat ion between the inc idence of Weak Calf Syndrome and the level of
crude prote in intake by the cow dur ing the last 60 days of gestat ion.
Thus, while adequate prote in nutr it ion is v ital for opt imum fert il ity
and product ion, the relat ively h igh cost of prote in supplementat ion requ ires
that the eff ic ient cow-calf producer be acutely aware of the varying pro
te in needs of h is cow herd. Table 1 l ists the m in imum crude prote in requ ire
ments of the d ifferent classes of cattle in the breed ing herd. It can be
seen that the prote in needs vary dramat ically, depend ing upon age and stage
of the production cycle, w ith young, grow ing stock and lactat ing an imals
hav ing far greater prote in demands than dry cows. Consequently, the breed ing
herd needs to be fed in separate groups of s im ilar nutr it ional needs, w ith
the homegrown and purchased feed supply properly meshed w ith these groups
in order to m in im ize supplemental prote in costs, yet maxim ize product iv ity.
It should be noted that excess ive prote in consumpt ion, above current needs,
is not stored in the body to any apprec iable extent. Therefore, wh ile
adequate prote in levels are essent ial, excess ive levels are wasteful and
uneconom ical. Further, it is important to real ize that the metabol ism of
energy and prote in are closely interrelated. A def ic iency of energy in the
rat ion w ill result in the prote in present be ing used as an energy source,
thereby reduc ing the prote in value to the an imal.

M ineral Nutr it ion
M inerals play a v ital role in the well -be ing and product iv ity of the
beef cow herd. While some 15 d ifferent m inerals are known to be essent ial
for cattle, salt and phosphorus are the most common m inerals known to be
def ic ient in typ ical South Dakota feeds. The trace elements, iod ine and
cobalt, are also apt to be borderl ine or def ic ient.
Salt:
Salt (sod ium chlor ide ) is essent ial for normal growth, health and
fert il ity in all forms of livestock. A def ic iency of salt can result in
reduced feed consumpt ion and d igest ib il ity, decreased ga ins and impa ired
reproduct ion. Corrnnon feedstuffs do not conta in adequate levels of sod ium
and chlor ide to meet the needs of cattle, so these nutr ients must be suppl ied
throughout the year. The most common and effect ive means of supplementat ion
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is to offer salt free-choice in block or loose form near the water supply.
Research has shown salt consumption to be more adequate (1 to 1.5 oz./head/
day) when provided in loose form in properly maintained covered feeders.
Aside from salt, calcium and phosphorus are two of the most important
m inerals normally affecting cattle growth, skeletal development and repro
duction. Fortunately, calcium is plentiful in all forages routinely fed to
the breeding herd. Consequently, it is not normally necessary to supplement
this mineral, except when substantial amounts of concentrates (gra ins are
extremely low in calcium) are being fed in the ration.
In marked contrast, inadequate phosphorus intake is the most
Phosphorus:
common def ic iency found in beef cattle in most areas of the Great Pla ins.
Range grasses, crop res idues and most hays are generally low in phosphorus.
Even when phosphorus levels are at their peak during the active grow ing
season of forages, th is time of the year normally corresponds to the cr it ical
lactation-rebreeding period of the reproduct ive cycle when phosphorus demands
are at the ir greatest. Further, the level of phosphorus in grazed forages
drops dramat ically with advancing matur ity and weather ing during the fall
and w inter.
Research has shown that a phosphorus def ic iency can result in depraved
or reduced appetite, poor growth, lower m ilk production and fa ilure to breed
regularly, wh ich adds up to a poor calf crop. Table 6 shows the results of
one of the early stud ies by Black and coworkers demonstrat ing the importance
of phosphorus supplementat ion to prof itable cow -calf product ion.
Table 6.

Item

Influence of Phosphorus Su �plementat ion
on Cow-Calf Product iv ity
No
Supplemental
Phosphorus

Fed
D icalcium
Phosphate

Fed
Bonemeal

Fed
Bonemeal +
Trace M inerals

Calves Born (%)

64

85

84

87

Calves Weaned (%)

58

83

78

85

Wean ing We ight (lb.)

425

507

494

481

Lbs. Weaned Calf/Cow

244

420

370

408

1

Black et al., Texas Study, 1949.

In this study, supplementation w ith either d icalc ium phosphate or bone·
meal substant ially increased the % calf crop and average wean ing we ight of
the calves. Long term f ield stud ies reported by New Mexico and Wyoming
workers have also shown strik ing increases in cow product iv ity in response
to free-cho ice feeding of salt-phosphorus m ineral m ixtures. The latter
stud ies not only found that calv ing % and weaning weight were increased by
m ineral supplementation, but also that calf mortal ity and calv ing interval
were reduced.

18

- 10 -

Studies such as these demonstrate the economic benefit of providing
adequate phosphorus supplementation year -around to the breeding herd.
Limited tests of soil and forages indicate that iodine and
Trace Minerals:
cobalt levels may be borderline or deficient in som� parts of South Dakota.
These elements are essential for health, normal growth and maximal repro
ductive efficiency. A deficiency of iodine can result in abortions, birth of
weak, hairless or stillborn calves with goiters and irregular or absent heat
cycles. Consequently, while severe deficiencies of these elements are seldom
seen in this state, borderline levels are apt to be present in many areas,
especially when low quality feeds predominate in the ration. Therefore,
sound nutritional management suggests that these elements be supplemented.
The most effective and economical means of supplementation is through the
salt source. Thus, it is recommended that iodized salt be used routiinely
as the minimum, and preferably that trace mineralized (which contains both
iodine and cobalt) salt be used, particularly in areas known to be border
line in both elements.
It should be noted that providing individual trace
minerals in a cafeteria-style feeding program has not been proven to be an
effective means of supplementing trace elements to ruminants.
Practical Mineral Feeding Suggestions:
While several excellent commercial high phosphorus mineral mixtures are
available, the most economical means of providing for the mineral supple
mentation needs of the beef herd is to simply mix a source of phosphorus
(dicalcium phosphate, bonemeal, defluorinated rock phosphate, etc.) with
iodized or trace mineralized salt. Normally, a mixture composed of 50%
phosphorus source and 50% salt source will be adequate, although some pro
ducers increase the phosphorus source to about two -thirds of the mixture
during the breeding season to provide extra phosphorus during this critical
period.
The loose mineral-salt mixture should be offered free-choice in covered
feeders, as the only source of mineral in order to insure adequate consumption
( 1. 5 -2 oz./cow/day). If intake levels are inadequate due to high levels of
total salts in the water supply, or low palatability of the mixture, a small
amount (5- 10%) of dry molasses, ground grain or bran can be added to the
mixture to encourage consumption. This has the side benefit of reducing
mineral caking in the feeder.
Year around availability of salt and minerals is essential to a balanced
nutrition program and will pay dividends in terms of improved reproductive
efficiency of the breeding herd.

Vitamin Nutrition
The fat-soluble vitamins A, D and E are the only vitamins of primary
concern to the cow -calf producer, since the water-soluble (B-complex and C)
vitamins, as well as vitamin K, are normally synthesized in ample quantities
in the digestive tract and body tissues of healthy ruminants.
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By far, the most critical fat-soluble vitamin commonly affecting
Vitamin A:
reproductive performance is vitamin A. The minimum levels of vitamin A
recommended for different classes of cattle are shown in Table 2.
Research
and field studies at several experiment stations across the country have
shown that a severe deficiency of vitamin A can cause low conception rates and
short calf crops, weak, blind or stillborn calves, retained placentas,
slow gains and greater susceptibility to calf scours and respiratory
troubles. In bulls, sexual activity and semen quality are also reduced.
The level of vitamin A activity varies markedly among feedstuffs. The
natural source of this vitamin in feeds is carotene, with one milligram of
carotene being equal to about 400 I.U. of vitamin A. Consequently, the caro
tene content of the major feeds in the ration will determine whether vitamin
A supplementation is necessary. Lush pastures and green, leafy forages,
especially legumes, are very high in carotene, whereas weathered, poor quality
roughages and all grains are essentially devoid of this nutrient.
Thus, a deficiency of vitamin A is most likely to occur during the late
fall and winter when the cow herd is being maintained largely on dried
grassland, crop residues or other low quality roughages. Research conducted
by Lane in Arizona showed that cows which were maintained on weathered,
droughty range, but adequately supplemented with vitamin A, produced calves
averaging 20 pounds heavier at weaning with an 1 1% higher calving percentage
than unsupplemented controls.
It should be noted that all of the fat-soluble vitamins, including
vitamin A, are stored in substantial quantities in the liver and fat depots
during times of abundant intake such as occurs on lush, green pasture.
These reserves can be drawn upon during periods of inadequate vitamin A or
carotene intake. This storage capability makes it unnecessary to supplement
vitamin A on a daily basis, so long as adequate levels are provided over
the longer haul. Thus, if daily supplementation is impractical, approp
riate levels can be supplied in a supplement at weekly or monthly intervals,
or the cattle can be injected with 1 to 2 million I.U. which will normally
last for about 100 days. It is important to remember that vitamin A demands
are highest around calving time and during early lactation, a time when
carotene levels in the feed supply are likely to be low due to storage losses.
Thus, it is a sound practice to liberally supplement vitamin A during the
60-90 day period prior to calving, if high quality, green roughages are not
being fed, to insure that a deficiency does not occur during this critical
period. Vitamin A supplementation is so cheap that no producer should run
the risk of being borderline or deficient with this important nutrient.
Vitamin D:
While important to reproduction and bone development, a deficiency
of vitamin D is seldom encountered in cattle which are exposed to adequate
sunlight, because ultraviolet radiation from the sun results in the synthesis
of vitamin D in the skin of animals. It has been estimated that an animal
exposed to direct sunlight for 30 minutes each day will obtain its normal
Thus, non-confined cattle will "supplement" their
requirement of vitamin D.
own needs via the sun if vitamin D levels in the ration are inadequate.
Vitamin E:
Vitamin E levels in most natural feedstuffs appear to be adequate
to meet the needs of adult cattle. Thus, a vitamin E deficiency is unlikely
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in the cow herd, unless highly weathered or heat -damaged feeds are fed for
prolonged periods of time.
While uncommon, young suckling calves can become vitamin E deficient
under certain conditions and show symptoms of white muscle disease. If
a history of this problem exists, the most effective way to correct it is
by supplementing the cow' s ration during the last 60 days of gestation and
during early lactation with 400-500 I.U. of vitamin E per head per day.
Because of its low cost, vitamin E is often included along with vitamin A
in many commercial cattle supplements and vitamin premixes.
Such products
represent an insurance policy against a marginal vitamin E status with very
little expense.
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