Strategies

cows is the last third of gestation (90 days).
Approximately 80% of all fetal growth occurs during

this time (Figure 1). The only period with a greater nutrient
requirement is the first 3 to 4 months of lactation.
Consaquently, winter supplementation of spring-calving cows
consuming low-quality (< 6% crude protein) forage is impor-

. tant to maintain acceptable body condition. An adequate body

. condition score (BCS). at calving (BCS of approximately 5)
ican'be obtained with' proper winter nutrition and will shorten
the time to first estrus and improve first service and overall

3 nutritionally critical period in the annual cycle of beef

crease take and/or nutrient digestibility.
" Therefore, CP supplementation normally increases the total
S quaamty of | nutnen: ayailable to the cow, thereby improving
: status.’ In-addition, proper winter pro-
fein nuirmon wﬂl mcrease the hkehhood ofa strong, healt.h)r

ta.ke'_ls below a cow s requ;rement -
i efi-:

ot be limited by forage avmlabﬂny
iding supplemental CP to cows with a
§ 'smcted_ take of _low-quahty fomge (han'ested forage

-« Oilseeds and mlseed meals (cottcmseed soybean

canola, sunflower; etc.)

‘= Animal and grain byproducts (blood meal, fish

- meal, feather meal, brewers grain, distillers grain;

Sete)

. Legumc hays (primarily alfalfa)

; « Non-protein nitrogen (urea and biuret)

) Typrcally, most CP supplements are available in two forms:

* Dry feeds (meals, cubes, cakes, pellets, dry or

presséd blocks, alfalfa hay, etc.)

s Liquid feeds (molasses-mixes, hardened molasses
blocks or tubs, etc.)
These product options give cow/calf producers many
choices to consider when selecting a source and form of sup-
plemental CP. However, beef producers should consider the
following factors when choosing a form of supplemental CP:
* Cost per pound of supplemental CP
« Supplement delivery method.

Calculating the cost per pound of CP allows a beef pro-
ducer to determine which protein source/form is most eco-
nomical to purchase for use as a protein supplement. For
example, assume a beef producer has the option of purchas-
ing alfalfa hay (19% CP; $100/ton) or soybean meal (49%
CP; $215/ton) as a CP supplement and has the facilities and
equipment to feed both properly. Which protein supplement is
the most economical? Initially, the beef producer may

3 concepuon rate compared with cows consuming a dietinade-
quate in nutrition. This will help to maintain a yearly calving.

;s mterva] (Figure 2).-Another benefit often noted with crude.
' {(CP). su pplementauon of low-quality forage. is

: supplement dehv ry.

: Ilttle control over supplemen mst.
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assume alfalfa hay is the best choice; however, when the cost
per pound of CP is calculated, it becomes clear that soybean
meal (2000 1b x 49% CP = 980 Ib CP; $215 = 980 1b CP =
$0.22/Ib CP) is actually cheaper than alfalfa hay (2000 1b x
19% CP = 380 1b CP; $100 + 380 1b CP.= $0.26/1b CP) when
expressed as per pound of CP. Therefore, soybean meal would

‘be the most economical CP supplement

Choice of supplement delivery method will determine if
a CP supplement will be hand-fed or self-fed. Hand- -feeding
involves regularly providing a supplement ‘to animals in a

‘manner that allows rapid consumption (alfalfa, soybean meal,

cottonseed cakc, etc.), whereas self-feeding involves periodi-
cally providing large quantities. of supplement with the
assumption that animals will consume the supplement in con-
sistent, controlled amounts over an extended period of time
(salt mixes, molasses mixes, blocks, tubs, etc.). Self-fed sup-
plements normally require less labor compared to hand-fed
supplements; however, they are usually more expensive per
pound of CP and, depending on manufacmnng expertise and
formula, may have a greater variation in individual animal
supplement intake. Also, intake of self-fed supplements may
not always be. ‘consistent; in some cases it could be several

 times‘a day, or in other cases it could be every few days.

- “Winter supplementatlon Is'expensive, “consisting of the
costs of the supplement, labor, and equipment associated with
Other an determining  the type and
, & beef producer has
ever, a beef producer
does have significant control over labor' and associated sup-
plement delivery costs. Therefore, recent research has
attempted 'to ‘deyelop: CP supplememauon strategies that

) decrease the costs assocmmd with' supplement delivery.

Infrequent Supplementatmn
of Crude Pro
Recei earch has mdicatcd mﬁ'equent supplemema-

“tion of CP.to ruminants’ ‘consuming low-quality forage is an
‘economical management practice. This is because it reduces

the costs associated with supplement delivery without com-
promising cow performance. Oregon research has evaluated
the influence of CP source and supplementation frequency on
intake, nutrient utilization, and cow performance.

Table 1. Crude protein (CP) requircnlentS of beef

cows during the last third of gestation (adapted from
NRC, 1984)

CP (DM basis)
Cow Wt. (Ib) 1b %
800 1.4 8.2
900 1.5 8.0
1,000 1.6 7.9
1,100 1.6 7.8
1,200 157 7.8
1,300 1.8 Tt
1,400 1.9 7.6




FIGURE 1 - :
Fetus growth during gestation, Approximately 80% of all fetal growth

occurs during the last third of gestation (adapted from Anthony et al.,
1986).

Experiment 1 =T
The first experiment consisted of three studies compar- | £ 6o
ing low rumen degradable (60% CP; 40% rumen degradable) S 50—
and high rumen degradable (54% CP; 80% rumen degrad- 2 40
able) supplements provided daily, once every three days ey
(three times the daily amount), or once every six days (six 4 fg ¥=
times the daily amount) to ruminants consuming low-quality 0
forage (5% CP). All supplemented treatments received the 0 50 100 150 200 250 300
same quantity of supplemental CP over a six-day period. Days of Pregnancy

Briefly, CP supplementation of wethers and steers increased
(P < 0.05) organic matter intake by 16 and 15% and organic _
matter dlgestt.lhlhty hy. 15 and 11%, respectively (:I"ab]e 2). The relationship between cow body condition score at breeding and
Also, organic matter intake by steers and organic matter calving interval. The dotted line is provided to depict 365 days,
digestibility by wethers and steers was not affected by CP while the curved line indicates how long a cow's calving interval
e nke by wethes deetoma Tty (5 = 00 e | 0 i o s S, R0
supplementation frequency decreased. %
Rumen bacterial nitrogen production and bacterial effi-
ciency (g bacterial N/kg OM truly digested in the rumen)
increased (P < 0.05) by approximately 63 and 38%, respec-
tively, with supplementation compared to unsupplemented
controls. Also, high rumen degradable treatments had greater
(P = 0.04) bacterial nitrogen production than low rumen
degradable treatments. No différence was noted because of
supplementation frequency. Similarly, nitrogen balance and 1 2 3 4 5 6 7 8 9
digested nitrogen retained increased (P < 0.01) with CP sup- Cow Body Condition Score
plementation, indicating improved use of dietary CP.
Digested nitrogen retained: and nitrogen balaiice was not
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affected by CP degradability and digested nitrogen retained Incidence of weak calf syndrome in cattle herds consuming differing
was not affected by supplementation frequency; however, amounts of crude protein (adapted from Bull et al., 1974).

nitrogen balance decreased linearly (P = 0.04) as supplemen- | @ 35— —— —
tation frequency decreased. Nevertheless, nitrogen balance 5 30

with the least frequently supplemented treatments was E LI

increased compared with'the unsupplemented control. This E 20—

coincides with results obtained in a cow performance study in @ 15—

which cows were provided CP supplements during the last 8 10— - R
third of gestation. Body condition score' change ‘at calving 45 - —
was improved (P < 0.05) with CP supplementation and not | £ o SSmameot o -
affected by CP degradability or supplementation frequency. 0.5 1 4 1.5 2
The results of Experiment 1 indicate that more frequent Crude Protein Intake (Ib/day)

Table 2. Effect of protein degradability and supplementation frequency on ruminants consuming low-quality forage

P-ValueP
Treatment 2 Convs Hyvs L Q
ITEM CON HD H3D H6D LD 13D 1ép Swp L SF SF

Lambs (36 kg)
OM Intake, g/kg BW 20.2 24.0 227 223 256 245 213 0.005 029 0004 0.69
Total Tract OM Dig., % 540 624 619 604 609 63.2 63.2 <0.001 028 0.87 0.34
N balance, g/lkg BW -0.009 0.101 0.088 0.094 0098 0094 0068 <0001 025 0.04 0.94
Digested N retained, %€ -163 353 2717 296 31.2 258 24.0 <0.001 054 041 0.63

Steers (264 kg)
OM intake, g/lkg BW 207 241 256 227 23.1 244 22.8 0.007 033 034 0.03
Total Tract OM Dig., % 533 613 581 58.0 593 59.0 58.7 0.001 0.87 0.11 0.46
Bacterial N Production,
g/kg BW 0237 0410 0441 0419 0309 0413 0328 0004 004 073 009
Bacterial l?,fﬁcieru:y[i 200 289 290 320 232 288 24.0 004 009 052 048

Cows
Initial body condition score 5.06 5.00 498 496 491 491 4.90
BCS change 0.12 0.65 056  0.50 0.63 0.59 0.65 <0.001 048 0.50 0.68

2 CON = control; HD = high rumen degradable protein every day; H3D = high rumen degradable protein every third day;
H6D = high rumen degradable protein every sixth day; LD = low rumen degradable intake protein every day;
L3D = low rumen degradable protein every third day; L6D = low rumen degradable protein every sixth day.

b Con vs Supp = control vs supplemented treatments; H vs L = high rumen degradable protein vs low rumen degradable
protein; L SF = linear effect of supplementation frequency (SF); Q SF = quadratic effect of SF,

¢ Calculated as (Daily N retention, g/kg BW / Daily N digested, g/kg BW) x 100.
d Calculated as g bacterial nitrogen/kg of OM truly digested in the rumen.




Table 3. Effect of non-protein nitrogen source and supplementation frequency on ruminants
consuming low-quality forage
P-ValueP
Treatment # Convs Ureavs Dyvs
Item CON UD U2D BD B2D Supp  Biuret 2D
Lambs (39 kg)
OM intake, g/kg BW 24.8 29.5 27.5 295 275 0.01 0.96 0.08
Total tract digestibility OM, % 42.8 51.4 51.2 51.0 48.7 0.009 0.49 0.56
N balance, g/kg BW -0.012  0.042 0.013 0.041  0.041 0.02 0.36 0.34
Digested N retained, %° -54.4 16.3 6.5 28.6 19.4 0.003 0.45 0.56
Steers (491 kg)
OM intake, glkg BW 16.1 17.7 17.3 18.1 174 0.009 0.29 0.08
Total Tract OM Dig., % 53.7 53.8 54.6 55.5 53.7 0.31 0.52 0.38
Bacterial N Producué)n, g/kg BW 0213  0.208 0.229 0.271 0.251 0.04 0.002 092
Bacterial Efficiency 24.1 20.8 242 26.2 26.9 0.84 0.05 0.28
Cows
Initial body condition score 4.85 4.85 4.86 4.87 4.89
BCS change -0.55 0.20 0.21 0.18 0.02 <0.001 0.40 0.51
4 CON = control; UD = urea supplement every day; U2D = urea supplement every-other-day; BD = biuret supplement
every day; B2D = biuret supplement every-other-day.
b Con vs Supp = control vs supplemented treatments; Urea vs Biuret = urea vs biuret treatments: D vs 2D = daily vs
alternate day supplementation.
€ Calculated as (Daily N retention, g/kg BW / Daily N digested, g/lkg BW) x 100.
d Calculated as g bacterial nitrogen/kg of OM truly digested in the rumen.

Table 4.- E_(.;unonﬁcs of inj".reql'l.ent. supplementation
over a 30-day period =

2 Fuel cost calculated as 3 gallons/supplementation day at
$1.50/gallon

b Labor cost calculated as 2.5 hours/supplementation day at
$6.90/hour

supplemental CP intake increased organic matter intake and
increased nitrogen balance.

Experiment 2

The second experiment compared daily and alternate
day supplementation of biuret- or urea-based supplements
(29% CP) to ruminants consuming low-quality forage (4%
CP). All supplemented treatments received the same quantity
of supplemental CP over a two-day period. Organic matter
intake by steers and wethers increased (P < 0.01) with CP sup-
plementation and was not affected by non-protein nitrogen
source or supplementation frequency (Table 3). Rumen bacte-
rial nitrogen production increased (P = 0.04) with supplemen-
tation and was not affected by supplementation frequency;
however, biuret supplemented steers had 19% greater bacter-
ial nitrogen production than those receiving supplemental
urea. This suggests that the slower hydrolysis of biuret to
ammonia within the rumen may have provided the ruminal
microflora with a more consistent supply of nitrogen, thereby
improving bacterial growth compared with urea. This coin-
cided with an 18% greater (P = 0.05) bacterial efficiency for
biuret- compared with urea-supplemented steers.

Nitrogen balance and digested nitrogen retained by
wethers was improved (P < 0.03) with CP supplementation
and not altered by non-protein nitrogen source or supplemen-

Supplementation Interval tation frequency. However, it is of interest to note that, though
not statistically different, nitrogen balance and digested nitro-
Item Daily | 2 days | 3 days | 6 days gen retained were 49 and 110% greater, respectively, with
biuret supplementation compared with urea. Also, BCS
Fuel Cost ($)2 | 135.00 [ 67.50 | 45.00 | 22.50 change of cows consuming low-quality forage during the last
third of gestation was improved (P < 0.01) with CP supple-
Labor Cost ($)b 517.50 | 258.75 | 172.50 | 86.25 mentation but not affected by non-protein nitrogen source or
supplementation frequency.
Total Costs 652.50 | 326.50 | 217.50 | 108.75 The results of Experiment 2 indicate that supplements
containing biuret as an NPN source resulted in greater and
Benefit (hours) 0 37.50 50.00 | 62.50 more efficient bacterial protein production than supplements
containing urea. Although not statistical, nitrogen balance
Benefit ($) 0 326.25 | 435.00 | 543.75 | was also greater for biuret than for urea containing supple-
ments.

Summary

Infrequent supplementation of CP to ruminants consum-
ing low-quality forage resulted in improved nitrogen
utilization and animal performance compared to no nitrogen
supplementation. Performance for animals supplemented
every six days was superior to animals not receiving supple-
mentation. Animal performance and nitrogen utilization were
not greatly different between daily and infrequent supplemen-
tation schedules. However, there were suggestions that more
frequent CP intake may increase forage intake and improve
nitrogen utilization efficiency. Consequently, decreasing the
frequency of CP supplementation is a management practice
that can decrease the labor and associated costs of a winter
supplementation program while maintaining animal perform-
ance. Self-fed supplements are an option that can reduce labor
and delivery costs and provide the opportunity for frequent
supplement intake. Table 4 provides a potential scenario illus-
trating the economical benefit of infrequent supplementation
compared with daily supplementation.

However, infrequent supplementation of urea should be
conducted with extreme caution to minimize the potential for
urea toxicity; consequently, consultation with a ruminant
nutritionist is strongly recommended when considering infre-
quent supplementation of urea. In contrast, biuret does not
pose the toxicity concerns associated with urea and should be
safe to supplement infrequently. O




