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Moderate Moderate –– 1 lb/d (fed 2 t1 lb/d (fed 2 t
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INUTE INUTE (NMSU Small suppleme(NMSU Small suppleme

50% Corona Ranch Min50% Corona Ranch Min
50% high bypass protein50% high bypass protein

•• Feather, blood or fish meaFeather, blood or fish mea
•• Not corn gluten mealNot corn gluten meal

Self fed, target 4 oz per dSelf fed, target 4 oz per d
•• Maximum allowable intakMaximum allowable intak

Low labor, low nutritionLow labor, low nutrition
Very efficient  Very efficient  costs $0.04costs $0.04
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MinimumMinimum
36% crude protein (CP) su36% crude protein (CP) su

•• 65% rumen degradable65% rumen degradable
•• Oil seed meal baseOil seed meal base
•• 6% CP equivalents from6% CP equivalents from

Hand fed, (cubes) target 0.Hand fed, (cubes) target 0.
•• 3.5 lbs/3.5 lbs/hdhd 1X per week1X per week

Lower labor, low nutritionLower labor, low nutrition
Efficient, Efficient, costs $0.08/dcosts $0.08/d
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ee
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MODERATE (typicalMODERATE (typicalMODERATE (typical MODERATE (typical 
36% crude protein (CP) 36% crude protein (CP) 
•• 65% rumen degradab65% rumen degradab•• 65% rumen degradab65% rumen degradab
•• Oil seed meal baseOil seed meal base

6% CP eq i alents fro6% CP eq i alents fro•• 6% CP equivalents fro6% CP equivalents fro
Hand fed, (cubes or cakeHand fed, (cubes or cake

t $0 16 t 0 30 /dt $0 16 t 0 30 /d–– costs $0.16 to 0.30 /dcosts $0.16 to 0.30 /d
•• Fed every other day, 3Fed every other day, 3

ategy: Proteinategy: Protein

high protein)high protein)high protein)high protein)
supplementsupplement

bleblebleble

om reaom reaom ureaom urea
e) target 1.0 to 2.0 lbs/d, e) target 1.0 to 2.0 lbs/d, 

3X or 2X per week3X or 2X per week



Developing straDeveloping stra

MODERATEMODERATEMODERATEMODERATE
Effective during;Effective during;

•• pregnancypregnancypregnancy pregnancy 
•• stressful  climatic conditiostressful  climatic conditio

Most often usedMost often usedMost often usedMost often used

tegy tegy -- ProteinProtein

onsons



Developing straDeveloping straDeveloping straDeveloping stra
AXIMUMAXIMUM
36% crude protein (CP) supp36% crude protein (CP) supp

•• 50% rumen degradable50% rumen degradable
•• Oil seed meal plus high ruOil seed meal plus high ru
•• 6% CP equivalents from u6% CP equivalents from u

T t t 2 0 lb /hd/dT t t 2 0 lb /hd/dTarget up to 2.0 lbs/hd/d Target up to 2.0 lbs/hd/d 
•• Fed every other day, 3X orFed every other day, 3X or
•• costs $0 50/dcosts $0 50/d•• costs $0.50/dcosts $0.50/d

Most effective during Most effective during rapidrapid bb
•• After calvingAfter calving

ategyategy -- ProteinProteinategy ategy ProteinProtein

plementplement

minally undegradableminally undegradable
ureaurea

r 2X/wkr 2X/wk

ody weight lossody weight loss



Developing straDeveloping straDeveloping straDeveloping stra
AXIMUM AXIMUM –– bypass pbypass p
Fish mealFish meal
Corn Gluten mealCorn Gluten meal
Distillers dried grainsDistillers dried grains
Feather mealFeather mealFeather mealFeather meal
Pig blood mealPig blood meal

ategyategy -- ProteinProteinategy ategy ProteinProtein
protein sourcesprotein sources



t Effective Supplement Effective Supplemen
as practiceas practiceas practiceas practice

ii Calves toCalves to
HeiferHeifer
SupplemSupplem

weaningweaning
programprogram

Calves toCalves to
feedlotfeedlot

pppp
beginbegin

HH
AA

calvingcalving
Small SupplementSmall Supplement
may beginmay begin

calvingcalving

After calvAfter calv
supplemesuppleme

ntation in a management year ntation in a management year 
ed at CRLRCed at CRLRCed at CRLRCed at CRLRC

weaningweaningmentsments

bullsbulls
inin

weaningweaning
bullsbulls
outoutHeiferHeifer

AI beginAI begin

MaximumMaximum
endsends Calves toCalves to

packerpacker
MaximumMaximum
lossloss

P>.1P>.1ing ing 
ent beginsent begins

mineral



Winter stressWinter stress--pregnancpregnanc
l t ti (1# SBl t ti (1# SBpplementation (1# SBpplementation (1# SB

cy: senior cows protein cy: senior cows protein 
BM+1/3 lb bl d l/d)BM+1/3 lb bl d l/d)BM+1/3 lb blood meal/d)BM+1/3 lb blood meal/d)

winter 1

winter 2
*P<.05



Effects of bypass proEffects of bypass pro
weight loss diweight loss diweight loss diweight loss di

No suppNo supp
l t lbl t lb 9898l wt lbl wt lb 9898
wt lbwt lb 9898
(lb/d)(lb/d) 00( )( )
e, lbe, lb
eat straweat straw 1.951.95

h lh l 00h mealh meal 00
ge in carcassge in carcass
ositionositionositionosition

otein (lb)otein (lb) --0.310.31
(lb)(lb) --3.103.10

otein on utilization of otein on utilization of 
iets in lambsiets in lambsiets in lambsiets in lambs
0.25lb/d bypass0.25lb/d bypass

95959595
108108
0.150.15

1.701.70
0 250 250.250.25

+1.95+1.95
-- 2.052.05



t Effective Supplement Effective Supplemen
as practiceas practiceas practiceas practice

ii Calves toCalves to
HeiferHeifer
SupplemSupplem

weaningweaning
programprogram

Calves toCalves to
feedlotfeedlot

pppp
beginbegin

HH
AA

calvingcalving
Small SupplementSmall Supplement
may beginmay begin

calvingcalving

After calvAfter calv
supplemesuppleme

l

ntation in a management year ntation in a management year 
ed at CRLRCed at CRLRCed at CRLRCed at CRLRC

weaningweaningmentsments

bullsbulls
inin

weaningweaning
bullsbulls
outoutHeiferHeifer

AI beginAI begin

MaximumMaximum
endsends Calves toCalves to

packerpacker
MaximumMaximum
lossloss

ing ing 
ent beginsent begins

mineral



Developing straDeveloping stra

eight loss occurs energy eight loss occurs energy g gyg gy
mands exceed nutrient inmands exceed nutrient in
eight loss can be plannedeight loss can be planned
eight loss antagonistic to eight loss antagonistic to 
production!production!
anage weight loss to mananage weight loss to man
SKSK

ategy ategy -- ProteinProtein

ntakentake

age age 



Developing strDeveloping str

What does this mean fo
upplementation duringpp g
– Use bypass protein to mi
weight loss

rategy: Proteinrategy: Protein

r range 
g weight loss?g g
inimize body protein 



rategically supplem
fafter c

ow do the Moderatow do the Moderat
pplements compa

menting young cows 
lcalving

te and Maximumte and Maximum 
re during lactation?



er Calving Body Wer Calving Body W
Max weight lMax weight lMax weight lMax weight l

bulbulcalvingcalving

MaximumMaximumMaximumMaximum
lossloss

SupplementationSupplementation
beginsbegins

ee
gg

Weight Change:  MOD vs Weight Change:  MOD vs 
loss was similarloss was similarloss was similarloss was similar

weaningweaning

llslls

weaningweaning

mm bullsbullsmm

endsends

bullsbulls



Cows fed MAX Cows fed MAX –– hh
((((2# 36% with csm vs 2#2# 36% with csm vs 2#

igher fall pregnancyigher fall pregnancy
# 36% with csm+fm+bm)# 36% with csm+fm+bm)

P<0.1P<0.1



Developing stratDeveloping strat
glucoglucoglucogluco

per MAX (protein same asper MAX (protein same as
36% crude protein (CP) supp36% crude protein (CP) supp

• 50% rumen degradable
• 6% CP equivalents from u

40 to 100 g/d propion40 to 100 g/d propion
H d f d ( b ) 900Hand fed, (cubes) target 900 

• Fed every other day, 3X o
Effective during body weightEffective during body weight
stress)

egy egy –– Protein + Protein + 
oseoseoseose
s MAX) s MAX) 
plementplement

urea

ate saltate salt
dg per day 

or 2X per week
t loss (lactation or environmentalt loss (lactation or environmental 



t Effective Supplement Effective Supplemen
as practiceas practiceas practiceas practice

ii Calves toCalves to
HeiferHeifer
SupplemSupplem

weaningweaning
programprogram

Calves toCalves to
feedlotfeedlot

pppp
beginbegin

HH
AA

calvingcalving
Small SupplementSmall Supplement
may beginmay begin

calvingcalving

After calvAfter calv
supplemesuppleme

l

ntation in a management year ntation in a management year 
ed at CRLRCed at CRLRCed at CRLRCed at CRLRC

weaningweaningmentsments

bullsbulls
inin

weaningweaning
bullsbulls
outoutHeiferHeifer

AI beginAI begin

MaximumMaximum
endsends Calves toCalves to

packerpacker
MaximumMaximum
lossloss

ing ing 
ent beginsent begins

mineral



Developing straDeveloping stra

What does this mean forWhat does this mean forWhat does this mean forWhat does this mean for
ter calving:ter calving:
Ruminal degradable to imRuminal degradable to im
microbial activity 
Ruminal undegradable pu u deg d b e p
weight loss
Propionate salt to improvPropionate salt to improvp pp p
and energy metabolismand energy metabolism

tegy tegy -- ProteinProtein

r range supplementsr range supplementsr range supplements r range supplements 

mprove ruminalmprove ruminal 

protein to minimize p o e o e

ve  ve  glucoseglucose availability availability gg yy



ays to first estrusays to first estrus
glucose pglucose pglucose pglucose p

s: less with greater s: less with greater 
potentialpotentialpotentialpotential

*

Linear P<.01



er Calving Body Wer Calving Body W
Max weight lMax weight lMax weight lMax weight l

bulbulcalvingcalving

MaximumMaximumMaximumMaximum
lossloss

SupplementationSupplementation
beginsbegins

ee
beginsbegins

Weight Change:  MOD vs Weight Change:  MOD vs 
loss was similarloss was similarloss was similarloss was similar

ii

llslls

weaningweaning

mm b llsb llsmm

endsends

bullsbulls



ancy rate, return to estrancy rate, return to estr
ning weight of for younning weight of for youn

postpartum supplempostpartum supplem
SupSuppp

Moderate Moderate 
cy rate, % cy rate, % 8484
o estrus, days o estrus, days 90 90 
duction, lbs/d   13.4 duction, lbs/d   13.4 

rus, milk production, and calf rus, milk production, and calf 
ng cows fed three different ng cows fed three different 

ments (2000 to 2007)ments (2000 to 2007)
pplementpplementpppp

Maximum Maximum SupMaxSupMax
88 88 9595
89 89 8484
15.1 15.1 13.813.8



Economic comparisonEconomic comparison
supplements fed to 10supplements fed to 10supplements fed to 10supplements fed to 10

YEAR 1YEAR 1

Moderate
ment cost/tonment cost/ton 318318ment cost/ton ment cost/ton 318 318 
st/cow st/cow 22.26 22.26 

aning wt, lb aning wt, lb 460 460 
alvesalves $570$570
inus feedinus feed 546546 5656

2121

n of three postpartum n of three postpartum 
00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.

e Maximum SupMax
385385 474474385 385 474474
26.95 26.95 33.1833.18

480 480 473473
$595$595 $586$586

6969 553553 differencedifference
66



Economic comparisonEconomic comparison
supplements fed to 10supplements fed to 10supplements fed to 10supplements fed to 10

YEAR 1YEAR 1

Moderate
cy %cy % 8585cy, %cy, % 85 85 

YEAYEA
s/exposed s/exposed 
w,%w,% 2.82.8
p/exposedp/exposedp/exposed p/exposed 
w, %w, % 82.682.6

n of three postpartum n of three postpartum 
00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.

e Maximum SupMax
8888 959588 88 9595

AR 2AR 2

2.82.8 2.82.8

85.285.2 92.392.3



Economic comparisonEconomic comparison
supplements fed to 10supplements fed to 10supplements fed to 10supplements fed to 10

YEAR 2YEAR 2

Moderate
owsows 8282owsows 8282
d calfd calf
eaning wt, lb eaning wt, lb 459 459 g ,g ,
alvesalves $570$570
venue,$venue,$ 4484544845
ferenceference ------

n of three postpartum n of three postpartum 
00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.00, 2 & 3 yr old cows.

e Maximum SupMax
8585 92928585 9292

482 482 485485
$597$597 $601$601

4851248512 5227652276
36663666 74307430



rategically supplemrategically supplem
after cafter c

w important is bow important is bow important is bow important is bo

menting young cows menting young cows 
calvingcalving
ody condition?ody condition?ody condition?ody condition?



y Condition at calvingy Condition at calving
yr olds cow (7yr olds cow (7y o ds cow (7y o ds cow (7

Uncoupled relationship

g on reproduction in 2 & 3 g on reproduction in 2 & 3 
7 yrs 20017 yrs 2001--08)08)7 y s 007 y s 00 08)08)

p BCS and reproduction

BCS



How does this fit in
hsche

rona Range Livestock Rg
itten management plan

e objective has been toe objective has been to

nto a management 
me?
Research Center has a 
n

o strategically supplemento strategically supplement  



SUMMSUMM
Strategic SupStrategic SupStrategic SupStrategic Sup

aintain forage and aniaintain forage and aniaintain forage and aniaintain forage and ani
round nutrition manaround nutrition mana
ineral programineral programineral programineral program
dvantageous through odvantageous through o
now unit costs and netnow unit costs and net

MARYMARY
pplementationpplementationpplementationpplementation

imal balanceimal balanceimal balanceimal balance
gement with effective gement with effective 

optimizationoptimization
t revenue  t revenue  



SUMMSUMM
Cost Effective SCost Effective SCost Effective SCost Effective S

orona Strategic Cost Eorona Strategic Cost Eorona Strategic Cost Eorona Strategic Cost E
ogram ogram 
5 protein supplements5 protein supplements5 protein supplements5 protein supplements
Range from 4oz to 2 lb/d Range from 4oz to 2 lb/d 
FlexibilityFlexibilityFlexibilityFlexibility
Fed minimum Fed minimum 
G l $50 h d f dG l $50 h d f dGoal $50 purchased feedGoal $50 purchased feed

MARYMARY
SupplementationSupplementationSupplementation Supplementation 

Effective SupplementationEffective SupplementationEffective Supplementation Effective Supplementation 



Thanks



OPOSED CAUSE OOPOSED CAUSE O
RANRANRANRAN

STIMULATION OSTIMULATION O
GLUCOSE TRANGLUCOSE TRANGLUCOSE TRANGLUCOSE TRAN

BB--hydroxyhydroxy
ButyrateButyrate

PIPI--3 de3 de
PROTEINPROTEIN
KINASEKINASE

BB

Insulin responsive
Glut-4 containing
vesicle

OF INSULIN RESISTANCE OF INSULIN RESISTANCE 
NGE COWSNGE COWSNGE COWSNGE COWS

INSULININSULIN
OF OF 
NSPORTNSPORT INSULININSULIN

INSULIN
RECEPTOR

NSPORTNSPORT
Fatty 
acids

PHOSPHORYLATION

Fatty Fatty 
acidsacids

IRSependentependent

Phosphoinositide-3
Kinase



ffect of Supplement
Tolerance TestTolerance Test

t on Acetate



ects of Supplemen
tone Concentratiotone Concentratio

nt on Blood
onsons 



fects of bypass profects of bypass pro
of weight loof weight loof weight loof weight lo

No suppNo supp
l t kl t k 4545l wt kgl wt kg 4545
wt kgwt kg 4545
(kg/d)(kg/d) 00( g )( g )
e, kge, kg
eat straweat straw 0.860.86

h lh l 00h mealh meal 00
ge in carcassge in carcass
ositionositionositionosition

otein (kg)otein (kg) --0.140.14
(kg)(kg) --1.401.40

otein on utilization otein on utilization 
oss dietsoss dietsoss dietsoss diets
0.11kg/d bypass0.11kg/d bypass

43434343
4949
0.070.07

0.770.77
0 110 110.110.11

+0.86+0.86
-- 0.910.91



etabolizable glucoetabolizable gluco
feed efficfeed efficfeed efficfeed effic

meal (% diet)meal (% diet) 00 66
ose infusedose infused
/d)/d) 00 00

ke (oat chaff)ke (oat chaff)
kg/d)kg/d) 0.910.91 1.11.1 0.0.kg/d)kg/d) 0.910.91 1.11.1 0.0.

G   G   
kg/d)kg/d) 0.1  0.1  0.20.2 0.0.
conversionconversion
(kg/kg)(kg/kg) 8.98.9 5.5.

se & protein limit se & protein limit 
ciencyciencyciency ciency 

00 66

8080 8080

.77.77 1.091.09.77.77 1.091.09

.13.13 0.260.26

.7.7 5.9   5.9   4.14.1


