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FORAGE PRODUCTION AND UTILIZATION

Matching the nutrient demands of | Ilvestock and the nutrients
supplled by range forage comprises a real balancing act for a
considerable portion of each year, Operators should know the basic
needs of thelr stock at all| times durlng the production cycle.
However, the changes In nutritional status of the animal's dlet from
day to day as the season progresses Is not so wel | known. Range forage
nutritional values may vary greatly from one location to another. The
examples of nutrient composition presented In this report are useful
Indicators of general trends and may ald In supplementation declislions.

Forage Qual Ity

Measures of forage qual ity such as protein, energy, vitamins and
minerals fol low a decl Ining trend as the growing season progresses
(Figure 1). Conversely, measures of low qual ity such as flber and
| Tgnin Increase as forage plants mature. Seasonal forage qual ity and
phenclogical stage of several Important annual range forage specles are
reported in Tables 1=3, Note that crude proteln levels of the grasses
are often In excess of 20 percent at the start of growth In fall but
dec| ine at dlfferent rates to 5 percent or less by the end of the
season. Seasonal trends of forbs (herbaceous plants other than
grasses) are similar, although proteln levels of legumes are higher
than grasses In mld to |ate season. However, the leaves of forbs,
where nutrlents are often concentrated, may shatter when the plant
drys. This then renders those nutrients unavallable.

Cycllcal changes In phosphorus, copper, calcium, potassium and
sodium In range forage at the U/C. Slerra Foothil| Range Field Station

are shown in Figures 2-6. Generally these nutrients are greatest In
the spring and |owest during the dry season.
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Figure 1. Seasonal trend of forage nutrients.



Nutrient composition (%) of selected range plantsa
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Table 1. (continued)

CRUDE CRUDE

PROTEIN

FIBER

Green, seeds in dough stage
Dry, seeds intact
Dry, few seedsa cast

Early flowering stage

Seeds in dough stage

Dry, seds mature, none cast

Dry, meeds mature, none cast
Weathered, seeds mature, none cast

Early leaf atage

In full bloom

Seeds in dough stage

Leaves mostly dry, seeds mature
Dry, seeds mature, none cast
Weathered, some seads cast

Seeds mature, none cast
Dry, seeds mature, none cast
Dry, seeds intact

Seed heads and upper stems only
Seeds only
Seeds only

Har
May
Aug
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Apr
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Jun

NHar
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.201

1.26

.84

31.73
30.31
33.40

29.11
33.26
31.79
28.31
29.84

Early leaf atage

Just before flowerling
In full bloom

Dry. seeds mature
Dry, some sgeeds cast

Early leaf stage
Just before flowering
Dry, seeds mature
Dry, some seeds caat
Dry, most seeds caat

Eerly leaf stage

Just before flowering

Leaves mostly dry, seeds mature
Dry, seeds intact

Weathered, seeds cast

Early leaf stage
Just before flowering

In full bloom
Dry, seeds mature, few cagt
Dry, most seeds cast

Seeds only
Seeds only
Seeds only
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TOTAL SILICA FREE

LOCATION ASH ASH ASH
Field plot 6.12 2.93 3.19
Field plot 6.37 3.44 2.93
Field plot 5.58 2.99 2.59
Field plot 8.74 2.82 5.92
Field plot 7.95 3.29 4.66
Field plot 7.18 3.06 4.12
Field plot 6.81 3.39 3.42
Field plot 6.63 3.85 2.78
Nursery plot 10.66 3.33 7.33
Nursery plot 10.19 3.58 6.61
Nursery plot 6.35 3.23 3.12
Nursery plot .04 4.23 2.81
Nuraery plot 6.22 3.77 2.45
Nursasery plot .03 2.94 3.09
Field plot 7.82 4.54 3.28
Field plot 5.52 2.43 3.09
Field plot 6.18 3.23 2.90
Field plot 7.44 4.56 2.88
Field plot 6.45 3.85 2.60
Field plot 6.25 - -
Field plot - - -
Field plot 8.38 3.46 4.92
Field plot S.26 2.24 3.02
Field plot 6.24 3.46 2.78
Field plot 5.72 3.22 2.50
Field plot 9.73 3.06 6.67
Field plot 8.91 3.70 S.21
Field plot 6.24 2.56 3.68
Field plot S5.27 2.76 2.51
Field plot 3.87 2.18 1.69
Nursery plot 9.85 4.52 5.33
Nursery plot 8.75 3.82 4.93
Nursery plot 6.70 3.88 2.82
Nursery plot 6.88 4.13 2.75
Nursery plot 6.70 4,78 1.94
Headgquarters 9.46 4.06 5.40
Headquarters 10.24 4,19 6.05
Field plot 5.94 2.99 2.95
Field plot 6.20 3.49 2.71
Field plot 6.36 3.20 3.16
Field plot S5.59 3.1% 2.494
Field plot 5.75 3.24 2.51
Field plot 5.15 2.46 2,69
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1.93
1.10
.78
.77

2.64
2,05
1.01
.77
.62

2.28
2.02
-94
.92
.80

2.26
2.39

1.08
.94
1.30

.53
.53
.67

19.60
13.87
7.499
.55
4.26

15.30
1.28
8.65
6.49
2.20

20.63
14.03
5.83
6.66
2.39

16.53
14.59

7.61
6.33
2.59

13.16
13.20
12.36

19.27
33.16

3.16
36.00

22.63
29.45
32.20
32.97
42.41

27.10
32.48
34.62
41.47

16.61
24.06

32.96
32.42
40.64

20.08
19.96
17.48



Table 1. (cont inued)
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Dry, seeds mature

Early leaf stage

Early leaf stage

Seeds mostly mature

Partly dry, some seeds cast
Dry, all aseeds cast

Early leaf stage
Early leaf atage

In full bloom
Green, sseds mature
Dry, smeeds cast

Dry snd weathered

Green, seeds mature, none cast
Mostly green, full seed stage
Early leaf stage

In full bloom

Dry, seeds cast

In full bloom
Mostly green, few seeds cast

Seeds, whole including beak
Seeds, minus beak
Seeds, beak only
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Mar
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Field plot
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Headquarters
Nursery plot
Field plot
Field plot
Field plot

Headquarters
Headquarters

Hesdquarters
Headquarters
Headguarters

11.32
11.50
10.93

10.67
8.77

.62

.05
.15
.27
.73

1.10
.18
.13
. 20
.97

1.03

.16
.68
.20
.60
.84

.57
.27

12.05

11.58

7.23
11.42
11.40

13.91
13.17
11.63
7.73
10.30
9.84

7.67
12.11
11.12
10.90
10.09

10.10
8.50

1.811

1.905
1.433
1.301
2.588
2.507

1.793
1.844
1.839
1.298
2.169
2.444

1.401
2.904
1.852
1.793
2.126

1.443
1.587

. 798

- 141

.663
.622
.384
-166
.168

. 404
.38
. 492
. 336
.18
.169

. 233
.114
. 394
.448
.313

. 452
<411

5.08
4.09
1.81
2.43
2.64

4.29
3.77
3.48
1.80
2.39
1.70

11.63
16.07
25.55
28.92
29.32

10.94
12.20
16.90

6.80
28.52
28.70

22.40
24.70

8.86
10.97
26.51

12.35
29.10



Table 2. Nutrient composition (%) of subterranean clover
at the U.C. Hopland Fleld Statlion in 1985

(Jones, 1985).

Date

Co!llected Protein P S K Ca Mg
February 20.1 .25 A7 2,77 .75 .33
March 17.6 .23 L1400 2,31 .75 31
April 15.1 .23 120 2,22 .73 .33

W - - - - - - - s S - - -

- - o 0 S S S T < - - -

Table 3. Proteln content (%) of rose and
subterranean clover from late spring
through the dry season at the U.C.
Sierra Foothill Range Fleld Statlon
(Kay, 1970).

————— " T S e {2 S W e T e o o

Date Rose
Collected Clover
April 29 14,8
June 1 10.8
June 30 11.6
Sept. 6 11.0
Nov,. 1 10.0

e B W e e A et S

Subterranean
Clover
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Figure 3. Seasonal changes in copper content (ppm) of range forage. Figure 5. Seasonal changes in potassium content (%) of range farage.
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Weather Influences

The new fal | growing season begins when rains start germination of
stored seed (George et al. 1985), Cattle grazing this forage may lose
weight, thus the term Inadequate green forage (Bentley and Talbot
1951) (Figure 7). The onset and length of thls period of [nadequate
green forage Is dependent on prevalling weather conditions. |f the
fall and winter period is dry or cclc then green feed productlion will
be poor and range supplementetion may be necessary to maintain cattle
performance. |f warm weather coincides with adequate precipitation,
then forage production will be greater and animal performance will
improve. Dry residual forage from the previous growing season Is
commonly available for grazing and provides energy but is low In
protein and other vital nutrlents. Leaching due to preclipitation
further decreases the nutritiona!l quallty of dry residue. The
inadequate green forage may contaln adequate energy, protein,
phosphorus and vitamin A on & dry matter basl!s, but because of high
forage water content |ivestock are unable to consume adequate forage to
meet thelr need for these nutrients.

Rapld spring growth commences with warming condltions in |ate
winter or early spring (Flgure 8). This Is also the perlod when animal
performance Improves. This period Is commonly called the rapid spring
growth or adequate green forage season. Thls forage is usually
nutritlonal |y adequate for growth, malntenance and gestaticn. Rapld
spring growth continues for a short time until soil moisture is
exhausted. Peak standing crop occurs at the point where soll molisture
| Imits growth or when plants are mature. This period Is fol lowed by
the summer dry season when the forage is a fair energy source but is
low in protein, phosphorus, carotene and other important nutrients
(Figure 9). Livestock performance during this period may be poor
without supplementation., During thls summer period it Is common
practice to provide supplements, transport the [ivestock to high
elevation green feed or to use irrigated pasture.

Diet Selection and Intake

For a plant to have value it must be selected and grazed by stock,
and 11 must contrlbute substantial iy to the digestible nutrlents of the
diet. Figure 10 shows the seasonal variation in species composition
I'n the dlet of beef cows during a belcw~-average rainfall year at the
San Joaquin Experimental Range. During the summer and fall cow diets
were dominated by dry forage. With the onset of fall rains the
proportion of dry resldue (leached dry forage) in the diet declined and
green forage increased. The top of the chart shows that the winter was
drier than norma! but storms were rather uniformly distributed. The
dry forages at the start of the 12 month period were produced in the
extremely wet preceeding year., |t is suggested that the low rainfall
produced a forage crop low in legumes and rushes.

Selectivity by grazing animals is important in determining value
of the plant species on a particular range. The range specles
composition has a great beering on the fcrage value obtained from It.
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Organic matter Inteke (Figure 11) and digestibility (Figure 12),
was greatest in Aprll and early May in a Sierra Foothil| Range Fleld
Station study (Morris 1985, Morris and Delmas, 1980), Proteln consumed
by flstulated steers (Figure 13) was greatest in March (Morris and
Deimas, 1980). Each of these indicators of forage qual ity measured at
the U.C. Slerra Foothii| Range Fleld Statlon near Marysville,
Cal Ifornia reached thelr peak during the perlod of rapid spring growth
described above. Likewlse each of these indlcators reached its minimum
during the summer or fall dry season.

Unpalatable plants do not necessarily have poor nutritive value,
but they are rendered of low value because they generally are not
selected. It is possible to minimize the effects of selective grazing
by forcing uniform use during particular seasons, but the animals may
not perform quite as well. Where grazing s not forced stock will
select the most palatable plants flirst.

Cattie tend to select diets that are higher in proteln and |ower
in fiber than that conteined on the average In the available forage.
Protein in the diet can become |Imiting before energy, especially for
young stock and lactating cows. This Is one of the main reasons why
performance of these classes of cattie declines sharply when the forage
matures (Raguse et al. 1985), As plants mature selectivity may
increase.

For optimum production the animal must be able to consume enough
qual Ity forage to meet its nutrient requirements. Forage intake Is
especlal |y Important early in the plant's growth period because the
high mcisture In young forage can |imii total dry metter Intake.

As the green forage season progresses the quallty of forage
specles diverges due to differing rates of maturity. As more species
mature forage qual ity dec!lines raplidly and becomes |imiting. As this
occurs the manager has the optlon of moving stock toc areas of less
mature forage, supplementing, or mod!ifying the demand by weaning the
calves or taking off yearlings., Often, forage value differences may
occur within a fairly short geographical distance. For example,
specles mature later on cool slopes and at higher elevations or in
molster swales. Grazing these areas at later dates Is commonly done to
extend the season of acceptable forage value.

Digestive Physiol ogy

The ruminant can survive, grow, and reproduce on forage alone
because of the bacteria, protozoa, fungi and other microbes in the
reticulo-rumen section of the digestive tract. During microbial
fermentation volatile fatty aclds, ammonia, methane and carbon dioxide
are released and energy Is |iberated for growth of the microbial
populations. Then the microbes are swept out of the rumen tc the
abomasum and smal | intestine with fluid and feed particles and may
furnish nutrients needed by the ruminant animal. Ruminal bacteria can
use varlous sources of nitrogen, primarily ammonia, amino acids and
peptides, elong with energy and minerals for growth. Limited amounts
of non-protein nitrogen sources such as urea, are commonly fed to
ruminant animals in range supplements.
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STAGES OF PRODUCTION

The beef cow's stage of production shoul!d be one of the major
criteria in planning a cow herd nutriticon program. There are various
ways of looking at the stage of production, but one of the best ways is
to consider the 365-day beef-cow year, starting with calving and ending
with the production of the next calf, Figure 14,

Time of Calving
Fall calving is a common practice on California's annual
rangeiands because of mild winters with available green forage. Spring

calving is commonly practiced in regions of more severe winter weather.

The major factors related to the feasibil ity of fall or spring calving
are;

1. Weather conditions

2, Avallabil ity and nutritive value of the forage and
the use of supplemental feed

3. Labor

4, Capital Inputs

5. Calf crop percentage

6. Relative weights of calves produced

in the different calving seasons
7. Foothil| abortion which affects cows 3=6 months
pregnant during April 15 - June 1.

Figures 15 and 16 1l lustrate fall and spring calving and the
variations in the periods of adequate green forage, deficlent dry
forage and the possible need for supplementation.

Rebreeding and Cow Condition

Cows must rebreed within 80-85 days after calving If a 365 day
calving interval is to be maintained. Cow condition at the time of
calving is an Importent factor determining how quickly a cow returns to
estrus fcllowing calving. By monitoring the body condition of thelr
cows, cattie producers can adjust feeding levels to insure an adequate
rebreeding rate.

The Importance of condition at calving time and cow rebreeding
performance is il lustrated in Table 4, Experience and research have
shown that cows need to be in condition class six or seven to
consistantly rebreed at 90% or better. Lusby (1983) discusses the
condition scoring system. The system classifies cows from 1 (very
thin) to 9 (very fat)., Condition classes 6 and 7 indicate animals
with a good smooth appearance or in very good flesh.

Period 1 (45 days)

This is the period after calving when the cow is lactating at her
highest level to meet the demand of rapid calf growth. In addition,
she must undergo uterine Involution in preparation for the next
pregnancy. She must alsc start recycling In order to produce a calf in

-14-



Period 1
45
days

Period 5

90 days

Period 4

Figure 14. The beef cow reproduction calendar.
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FALL CALVING
Calving Breeding Mid Gestation |Late Gestation

Sep | Oct | Nov |Dec | Jan | Feb | Mar | Apr | May| Jun | Jul | Aug

7%
/

Energy fo}

“gﬁ"' “‘%EEEE
-

Energy for Gra;lqg
AN wrvs

Energy for Mamtenance

//

INADEQUATE
| GREEN FORAGE

DRY FORAGE GREEN FORAGE

Figure 15, Fall calving calendar of livestock operaticns, energy requirements and seasonal
variation in forage.

SPRING CALVING
Calving Breeding Mid Gestation |Late Gestation

Mar | Apr |May | Jun | Jul | Aug | Sep| Oct | Nov | Dec | Jan | Feb

ergy for Calf

Energy for Milk

Energy for Fetus

ergy for Grazing

for Mamtenancf//

] INADEQUATE
| GREEN FORAGE

4

// DRY FORAGE GREEN FORAGE

Figure 16. Spring calving calendar of livestock operations, energy requirements and seasonal
variation in forage. 16
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Table 4. Cow condition and rebreeding (Lusby 1983),

Condition Score
4 5 6 7

Nc. cows 25 59 80 23
Pregnant Ist 20 days (%) 4 15 386 65
Pregnant Ist 60 days (%) 24 51 69 87

Table 5, Effects of feed level on cow and calf performance
{(Corah et al. 1875).

Level of energy 30 days precalving

Low High
TCN 4,6 10.6
Birth weight of calves 58.7 67.
Calf liveability:
Birth 90.5 100.0
Weaning 71.4 100.0
Percent calves tfreatec for scours 52,0 33.4
Cow's milk production 9.1 12,4
Calf weaning weight 294.4 320.1
Percent of cows In estrus
by 40 days post calving 37.5 47.6

Table €. Nutrient Requirements for a 1000-Pound Beef Cow (NRC, 1984).

FPeriod
1 2 3 Gestation
(Calving) (Breeding) (Early Gest) Mid Late
Dry Matter, Ibs 20,6 21.0 19.5 18.1 19.6
Protein, [bs/day 2,5 2.6 2.0 1.3 1.6
TDN, Ibs 12.8 14,0 11.5 8.8 10,5
Ca, g/day 36 38 25 15 23
P, g/day 25 27 20 15 18
Vit. A (1000's IU) 37 38 36 25 31
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12 months. Flushing at this time will help to bring the cow in heat
and prepare the uterus for the new embryo. I+ will aiso help insure an
adequate milk supply for optimum calf growth.

Perlod 2 (45 days)

In this period the cow should rebreed. In a fall calving
situation with cows out on range or pasture and lactating during
adverse winter months, risk of Inadequate nutrition [s great. Energy
requirements during Periods 1 and 2 are feirly high, and adequate
protein, minerals, and vitamins are especial |y important because cf the
high fevel of milk production. During Periods 1 and 2 cows require 112
percent more protein, 36 percent more energy, and 124 percent more
calcium and phosphorus than during gestation. |f the cow Is poorly fed
during Periods 1 and 2, it can affect: milk production, calf growth,
estrus, conception rate, pregnancy, and loss of welght. To the beef
cow and cattleman, Periods 1 and 2 are the most important nutritional
periods,

Pertod 3 (90 days)

During this 90-day pericd the cow should be in early pregnancy
while still lactating and meintaining a calf. |f the cow is poorly fed
during the period, 1t will primarily affect her milk production level
and her suckling calf's growth rate.

Period 4 (30 days)

This period includes the time immediately before and after weaning
the calf. During this time the beef cow's main function Is to maintain
her developing fetus. The beef cow's nutritional needs at this time
are the lowest level In the cycle. During this period, some low
qual ity forages such as straw or crop residues can be used to good
advantage to lower feed cost provided they are properiy supplemented.

Period 5 (SO days)

This is the third most important period of the cow's year because
during it 70 to 80 percent of the fetal growth occurs, In addition,
the cow should be gaining weight in preparation for the coming
lactation period. This [ast 90 days before calving is a period when a
cattleman can do an awful lot to insure proper calf birth weight,
| Tveabltity, and growth rate (Table 5).

NUTRIENT REQUIREMENTS

One of the main factors In planning a cow herd supplementation
program is the cow's nutritional requirements, and a critical factor
that Influences these requirements is the stage of production. Llisted
In Table 6 are the estimated requirements fcr a 1000 pound beef cow In
each of the five periods. The nutrients which should be considered as



potentiel Iy deficient in annual grasslands of Californla are energy,
protein, phosphorus, magnesium, sodlum chlorlide, certain trace minerals
and vitamin A

Energy

Energy, often measured as total digestibie nutrients (TDN), Net
Energy for maintenance (NEm), Net Energy for gain (NEg), Digestible
Energy (DE), or Metabolizabie Energy (ME), is the most important
nutritional factor to conslider for beef cows for severa! reasons. It
is the nutritional factor most commonly lacking due to the shortage of
forage. Were it not for energy, the nutrient requirements of the beef
cow could be met by 2-4 pounds of total feed per day. Insufficient

energy intake may occur when cattle are forced to graze deflicient dry
forage in the fall| (inadequate green season).

SYMPTOMS OF ENERGY DEFICIENCY

Retarded grewth

Delayed sexual maturity

Poor conceptlion rate

Shortened lactation perlod

Decline inmilk yield

Loss of body weight

Fallure to conceive

Lowered resistance to disease and parasites
Increased mortal 1ty (toxic plants)
Mey be compl icated by protein, mineral
and/or vitamin defliciency

s ok ok sk sk ok ook ok ok ok ok kK ok kX
R ok ok ok ok ok ok ok ok ok sk ok ok K %

Protein

Protein is the nutrient most |ikely o be lacking in summer and
fall diets when dry forage Is plentiful but green forage Is not
adequate. Supplementel protein for wintering cows Is usually the
largest cash expense in the yearly costs of maintaining a cow.
Supplements such as cottonseed and safflower oll meal are primary
sources. Urea Is a non-protein compound which ruminants may convert to
protein with varylng degrees of efficiency through the action of micro-
organisms in the rumen. The use of |lquid supplements and blocks has
Increased drastically over the past few years and will continue to
increase as research provides Information on efficient formulations
including urea. Presently, urea has a low to moderate velue for cattie
on dry range when it replaces protein in a natural protein supplement,
Proper management procedures are important when urea is fed to prevent
ammonla toxicity and to enhance urea utilization.
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SYMPTOMS OF PROTE!N DEFICIENCY

Reduced appetite

Reduced growth rate (fetus and calf)
Loss cf weight

Inadequate intake of other nutfrients
Del ayed heat

[rregular heat

Poor conception rate

Reduced milk producticn

X X dk dk > Xk >k ok Xk >k x Xk
¥ ok ok dk > dk >k Xk Xk X % X

Calclum

Calclum is usual ly not a serious probiem in most beef cow diets.
[t is seldom deficlent in California range forage.

SYMPTOMS OF CALCIUM DEFICIENCY

Poor Growth

Depletion of calcium
Swol len, tender Joints
Arched back

Stiffness

Deformed |egs
Fractures

ok k k dk k k dk Kk Xk XK
X ok ok >k dk Xk Xk dk X X X

Phosphorus

Phosphorus may be borderiine to definiteiy deficient In range cow
diets during summer, fall and winter periods in Callfornia. When high
protein and |iquid supplements are fed, they usually supply adequate
phosphorus to supplement native forage.

SYMPTOMS OF PHOSPHORUS DEF ICIENCY

Decreased appetite

Chewing wood, bones and halr
Low blood phosphorus

STiff joints and lameness
Decreased milk production
Failure to shcw heat

Poor conception rates

X ok ok dk ok Xk k Xk X Xk X
ok ok dk k Xk Kk X XK Xk X
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Satt

Salt should always be provided free choice in loose pack or block
form. Placing salt away from water is a common practice for Improving
stock distribution and achleving better range utilization.

SYMPTOMS OF SALT DEFICIENCY

Licking ana chewing varlous objects
Loss of appetite

Unthrifty appearance

Rough hair coat

Decreased milk production

Reduced gains

Lack of coordination

Weakness

Death

Kok kK K ok Kk ok X K K X XK X
¥ ok ok ok ok K ok K sk XK kK X X

Magnesium

Under California conditions grass tetany or hypomaghesemic tetany
often occurs. It is a major problem especially in |lactating cows
grazing lush rapidly growing patures highly fertilized with nitrogen
during cool foggy seasons. Grass tetany can be prevented by providing
8 grams of magnesium per head per day.

Trace Minerals

Deficlencles of trace minerals such as copper, iodine and selenium
exist in many areas of Cal ifornia. |t may be desirable to provlide a
trace mineral ized salt mix as a precautionary measure [f there is any
reason to suspect a deficlency. Selenlum deficienclies are concentrated
I'n northern (especlal |y northeastern) California. Selenium can be
administered as an Injection or as a pel let placed in the reticulum
Selenium provided in supptement blocks has generally not proved
effective.

SYMPTOMS OF SELENIUM DEF[CIENCY

White muscle dlisease
Retained placentas
Reduced gains
Lnthriftiness
Diarrhes

K ok ok ok ok Xk X XK X
X ok K K K K Kk ok X
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Yitamin A

Vitamin A deficiencies in beef ccw herds cccur in California. A
cow stores up several months supply In her |iver during the adequate

green feed perlod, but this supply can be rapidly depleted In a
lactating cow. Vitamin A deficienles may also occur In fall calves
during dry years or in young cows.

SYMPTOMS OF VITAMIN A DEFICIENCY

Watery eyes

Night bl indness

Scouring

Respiratory Infection

Poor conception

Abortion - shortened gestation period
Birth of dead, weak or blind calves
Retained placentas

Uncoordinated calves

Poor conception rate

X dk ok Xk Xk dk dk Xk dk X X X X X
K ok dk dk k dk dk dk Kk XK Xk Xk X X

Suppiemental vIitamin A should be provided by:

I. Adding it to a protein supplement

2. Injecting It intramuscularly (one mil | ion
International units will last 3 months);

3. Adding It to a mineral mix.

Potassium

General |y, forages contain more potassium than required by beef
cows. However, potassium concentraticn decreases with advancing
maturity of forage and can be reduced further by leaching. Potassium
deficiency results in decreased feed intake, decreased mllk yield,
reduced weight gain and muscular weakness.

RANGE SUPPLEMENTATION

Supplementation means making up the difference In quality between
what range forage provides and what cattle need. Supplementation does
not mean substituting purchased feed for range forage. A supplement
should be designed and fed to enhance the utilization of the total
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diet, Successful supplementation requires the producer to know what
nutrients are deficient, the degree of deficlency and the economics cof
alternative supplemental feeds.

COW HERD SUPPLEMENTATION - POINTS TO CONSIDER

Maximum use of forage
Forage availabil ity

Stage of production
Physical condition
Nutrients supp! led

Cost of nutrlents
Avallabil ity

Form

Ease, cost and convenience
Paiatabil| ity and acceptance
Breed

Weather

Speciflic nutrient deficiency

XKook koK ok ok ok ok ok ok ok K XK K XK ¥k Xk
Kok K ok ok ok ok XK K ok X sk k ok dk Kk XK

I+ has been demcnsirated that smeal !l amounts of supplement, usually
proteln, can enhance utilization and animal performance cn low qual Ity
forage. Table 7 shows the effect of proteln supplements on heifer
weights while eating grass hay or grazing dry range. In the first
experiment, weight gain increased as the level of protein Increased, as
would be expected. But, in the second experiment, | Ib. of 40% protein
supplement gave performance equal to 2 Ibs, of 20% proteln feed. This
effect usual ly holds true whenever there are adequate quantities of [ow
qual ity forage.

Frequency of Supplementation

Contrary to some opinions, cattle do not require daily
supplementation, Table 8 summarizes the effect of feeding cattle
dally, three times per week, and bi-weekly. This data shows that 1t
makes no difference whether the supplement is fed at a given rate each
day, tri-weekly, or bi-weekly., Even 1f the cows are not fed daily,
they should be observed as often as necessary, especially during the
pre and post-calving season. Similar results were found In a Nebraska
study, where heifer calves were fed a daily al lowance of Alfal fa Hay (4
I bs), at daily, weekly or bi-weekly Intervals (Table 9),

Cow Life Span

Due to the high cost and time interval rquired to develop a
replacement helfer and place her Into production, a maximum |ife span
of the beef female is of great economic Importance. Limited research
suggests that once a beef female meets her needs for optimum growth and
reproduction, to feed her In excess of this need may be detrimental., A
shortage of feed could also prove to be a |iability (Table 10)
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Table 7, Weight changes for helfers fed protein supplements and grass
hay or grazing range (Lusby 1983).,

Supplement Weight Heifer Weigh+t
and Proteln (%) Change (lbs)
Grass Hay

[ Ib. =20 % - 11
| Ib. =30 % + 34
I Ibe - 40 % + 81
Range
| Ib. =20 % - 26
| Ib. = 40 & + 15
2 )b, - 20 ¢% + 15
2 |b. ~40 % + 38

Table 8, Effect of feeding Intervals on range beef cows fed
cottcenseed meal (Neumann 1977),

Frequency of Feeding Daily Tri-weekly Bi~weekly
Winter Gain (lk.;
Year | 91 88 38
Year 2 -60 -62 -37
Year 3 -80 -121 -98
Year 4 -167 -176 ~-170
Calf Crop Weaned (%) 81 89 86
Cal f Welght Cow/
Steer Equivalent (Ibs) 367 399 374

Table 9. Effect of feeding alfal fa hay to heifer calves at intervals
(Neumann 1977),

Feeding intervais

Daily Bli-weekly Week |y
Winter Gain (lbs) 59 62 76
Summer gain (lbs) 272 248 250
TOTAL Galn (lbs) 331 310 326
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Table 10. Levels of feeding and | [fetime performance of beef cows
(Pope 1967).

Supplement/Head

I Ib. CSM 2-1/2 1b. CSM 2-1/2 b, CSM
3 |b. Oats

No. of heifer calves
started on test, 1948 30 20 30

Average cow-years
on test 12.7 11,6 10.7

No. of cows removed for:

~-Faiture to wean cel f

2 successlve years 6
~Cancer eye !
~Spol led udder 2
~Disease 0
-Accidental death 1
~Died &t calving 0
-Crippied 1
~Forelign objects 1
~Unknown 2

— ]
W I NONOO—=— Mo

TOTAL 14

N
wn

Average mature body
weight, |bs. 1142 1147 1194
Reproductive
Performance:
Average birth=
weight, Ib. 77.6 77.6 78.8
Average weaning
welght, 1b. 479 482 483
Percent cal f
crop weaned 90.3 83.9 83.8
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Forms of Supplements

Dry roughages, alfalfa, grass or grain hay can be used but should
be analyzed to determine nutritive value. Qualilty hays properly
supplemented often result In a satisfactory supplemental feeding
program.

Dry supplements may be furnished as meals, blocks or cubes.
Blocks and cubes have the advantage that they may be fed on the ground
whereas meals require the use of a feeder. Intake of meals can be
successful |y control led by the use of salt. Hardness has also been
used successfully to | Imit supplement Intake.

Molasses or other feed by-products such as corn steep | Iquor or
ammoniated whey are the principle ingredlents ¢f |iquid suppiements.
Liquid supplements are easily handled and dispensed by |iquid feed
companles,
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