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Overview of today’s discussion

 Introduction

« Focus on weaning and starter intake and
composition

 Nutrition formulation and benchmarking
related to stage of growth and mature
size — still a big problem

- Summary

Herd Replacement Objectives

® Focus on return on investment — over their
productive life

¢ Minimize non-completion (animals that are
born and either never milk or finish a
lactation)

¢ Optimize the productivity of the animal
(manage them for their genetic potential
starting at birth)
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Snapshot Evaluation of the Potential Quality
of The Replacement

1st Calf Heifers “Treated” as Calf/Heifer* <30%
24 hrs. > 3 mos. , 4 mos. > fresh

DOAs in first calf heifers <7%
Male DOAs. , Female DOAs

280% of Mature

1st Calf avg. peak
280% of Mature

p!
1st Calf lactation total yield

1st Calf Culls < 60 Days in Milk <5%

1st Calf ME’s =Mature
1st Calf “Treated” in Lactation* <15%
85% retention (any herd) to 2nd lactation 285%

Lower #1 reason for 1st lact. culls(continuous improvement)




Weaning and Dry Matter Intake of Starter

Behavior is most likely the primary factor affecting a majority of the
studies that have evaluated calf starter intake and preferences.

A calf under natural conditions would learn to consume feed from
the dam and be encouraged and taught to do so as it developed and
became physiologically ready for that type of diet.

Several studies have been conducted on feeding behavior of grazing
animals and it is clear that the dam teaches the calf what to eat and
how to eat under those management conditions (Howery, L. D., et
al. 1998; Provenza, 2005).

Under most of the conditions we offer calves starter grain, there are
barriers to learning that affect the how the calf views and accepts
the starter grain as a food source.

Weaning and Dry Matter Intake of Starter

e Our way of managing that learning has been to limit the nutrients

from milk or milk replacer in an effort to enhance hunger so they
are encouraged to consume nutrients from other sources.

Having calves of somewhat varying ages in group housed conditions
helps with the learning process because the older calves provide
lessons in eating behavior for the calves not yet experienced enough
to understand where and what the starter grain might be.

Creating an environment that allows calves to teach each other
about starter grain intake is essential to enhance nutrient delivery
and weaning efficiency in dairy calves and help avoid any post-
weaning energy balance problems.

Weaning and Dry Matter Intake of Starter

* Adding flavors and odors to starter grain helps this process,
especially for calves fed grain in situations where they receive
no visual feedback about what other calves are doing.

* Making sure all nutrient requirements are met by the starter is
also important — industry not willing to pay for that yet

* Other options are enzymes that enhance digestibility and
reduce digestive stress

Group behavior vs isolated
hutches




Starter Intake, Nutrient Balance and
Weaning Efficiency

Weaning
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Rodrigo's calf starter

Starter Nutrient Content
 doryMamer |

CP 24.8

Sol CP 6.2 (24.9)
aNDFom 21.0

ADF 10.0
Starch 21.2
Sugar 14.9
Soluble fiber 4.9

Ether extract 4.4

ME allowable gain, kg/d 1.16

MP allowable gain, kg/d 1.13

Pellet ingredients Amount, kg % of DM DM kg
Wheat midds 0.6 0.199 397.09
Soyplus 0.6 0.199 397.09
Canola meal 0.2 0.066 132.36
Sugar 0.1 0.033 66.18
Dried whey 0.18 0.060 119.13
Blood meal 0.12 0.040 79.42
Metasmart dry 0.022 0.007 14.56
Minerals 0.02 0.007 13.24
Vitamins ADE 0.01 0.003 6.62
Rumensin premix 0.01 0.003 6.62
Flavor enhancer 0.01 0.003 6.62
Molasses 0.1 0.033 66.18
Fat 0.02 0.007 13.24
Yeast cell wall 0.02 0.007 13.24
External ingredients

Beet pulp shreds 0.4 0.132 264.73
Flaked corn 0.61 0.202 403.71

Experimental Periods
el Pre ("~ Weaning ‘,,," Post Weaning
Weaning I:

Milk Replacer 30% CP 32% i:

5 L, 1% Soiigs, axia {110 w7 iiws w13

Calf Starter Ad Libitum w3 :

Formulated with CNCPS v 7.0

Treatments (Estimated Req.)
Gel capsules daily, Adj. bi-wkly

No B-Vitamin (Placebd
Unprotected B-VitamirfBlend
Rumen Protected B-Vigamin Blend




Results

DMI, kg DM/d

RPBV
Pre-weaning
(Wk 7) Wt, kg 84.57 83.55 85.94
ADG, kg/d 0.89 0.86 0.9
MR intake, kg/d 1.22 1.2 1.24
Grain Intake, kg/d 0.06 0.06 0.07
DMI, Kg/d 1.28 1.26 1.32
Feed Efficiency* 0.67 0.65 0.68
Weaning
(Wk 9) Wt, kg 95.6 94.59 96.8
ADG, kg/d 0.79 0.79 0.78
MR intake, kg/d 0.8 0.84 0.82
Grain Intake, kg/d 0.73 0.65 0.77
DMI, kg/d 1.54 1.5 1.59
Feed Efficiency* 0.51 0.52 0.47
*Kg ADG/Kg DMI
Results

Dry Matter Intake

.5 /
/ RPBV
3 UPBV

CTRL

-#- MR

—e— Grain

Results
RPBV
Post-weaning
(Wk 13) wt, Kg 133.51 131.99 135.61
ADG, kg/d 1.35 1.33 1.40
Grain Intake, kg/d 3.15 3.1 3.18
Feed Efficiency* 0.43 0.43 0.44
Overall
ADG, kg/d 1 0.98 1.02
DMI, kg/d 1.89 1.87 1.94
Feed Efficiency* 0.53 0.52 0.53
*Kg ADG/Kg DMI
Results
ADG
2o 2 THH =
o 1 2 3 4 6 7 8 9 10 1 12 13




Results
Body weight

4

=emRPBY
—omUPBV

—omCRTL

Milk replacer intake per day
1.9

1.7
1.5
13
1.1
0.9
0.7
0.5

DMI from MR, kg

7 14 21 28 35 42 49 56

Days on treament

Starter intake — using an B-mannase enzyme for the starter

Starter Intake, kg/d

3
2.5

42 49 56 63
Days on treatment

Effect of days on treatment and treatment on DMI from starter for calves fed either whey protein based MR or soy protein

based

MR with or without added enzymes for 9 weeks. Treatment A (all whey protein MR, +), treatment B

(soy protein based MR, enzyme A added, m), treatment C (A soy protein based MR, enzyme B added), treatment D
(x, soy protein based MR, no enzyme, salt added).

Total dry matter intake from milk replacer and starter

2.6
2.4 Enzyme treatment
2.2
2
1.8
1.6
1.4
1.2
1

DMI, kg/d

7 14 21 28 35 42 49 56 63

Days on treatment




Fetal growth rate and
requirements and
mammogenesis
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Fetal growth in multiparous Holstein cows (Bell et al., 1995)
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Month of pregnancy

Total uterine and fetal rates of wet and dry growth, and accretion of
al constituents during late pregnancy*

Requirements of ME and MP for pregnancy

Calculated based upon expected birth weight
of calf and day of gestation

+ Become meaningful beginning on day 191 of
pregnancy

Efficiency of ME use for pregnancy is 14%

Efficiency of MP use for pregnancy is 33%

Total Uterus Fetus
664 8
138 121
Energy (kcal/d) 691 605
Crude protein (g/d] 20 74
Fat (g/d) 13 12
23 22
5.6 2.2-9.3
3.7 1.5-6.3
0.18 0.15
1.3 0.83
1.0 0.83
Trace elements (mg/d)
Fe 18
Zn 12 10
Cu 1.6 1.4
Mn 0.30
*Estimated from regressions of weight or energy content on day of pregnancy
(see text).
Mammogenesis

» Based upon Bell et al. (2000) and VandeHaar and Donkin
(1999)

+ “Switch” is turned on from 259 days of pregnancy until 21
days of lactation

« Assumes 80 grams of NP deposition in mammary gland and
efficiency of use of 29%

* ME requirements calculated based upon requirements to
support 80 g/d of protein deposition

* Result for MP is additional requirement of 277 g/d




Pregnant heifers — 1,212 Ib, 1,770 Ib mature BW

180 days pregnant — at the end of the 2" trimester
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Pregnant heifers — 1,278 Ib; 1,770 Ib mature BW

200 days pregnant — into the 3 trimester
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Target gain: 3.15 lb/d
ME allowable: 3.2 Ib/d
MP allowable: 4.3 Ib/d

Target gain: 3.63 lb/d
ME allowable: 2.65 Ib/d
MP allowable: 2.06 Ib/d

The Need and Importance for Monitoring
Body Weight Gain
and Age at First Calving and Productivity

Growth Benchmarks to Optimize First and
Subsequent Lactation Milk Yield

Birth to weaning: double body weight
Puberty: 45% mature weight
Breeding and Pregnancy:  55-60% mature weight
First lact. post-calving BW: 82 to 85% mature weight
Goal is to achieve 82% of mature size to achieve 80%
of mature cow milk yield

Mature weight determined at middle of 3 and 4t

lactation — 80 to 200 days in milk on healthy
cows, not cull cows




PLOT MILK BY LACT

Peak ~ 69% mature cows
Overall lactation ~ 69% of mature cows
 5/5 case studies in last 1.5 yr — same problem

LACT =5

- LACT = 6
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Discussion Group Heifer Project
Question from group: How do we optimize first lactation milk
yield and the quality of the heifer as she arrives at lactation?

Herd ___________[%MaturePeak __
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* Pen study ---16 cows in 12 pens (192 total)
— Random allocation of cow to pen, pen to diet
— 12 multiparous, 4 primiparous animals per pen

Photo: S. Fessenden

Body weight and BCS

Item Mean Range -

Lactation 24 1-6
DIM at trial start 115 50-180
Mature weight, Ibs 1710 1350-2200

2+ lactation B
Body weight, Ibs 1675 1320-2200
BCS 2.95 2.2-3.6

1st J]actation
Body weight, Ibs 1350 1050-1575
BCS 31 2.87-3.5




Cattle characterization
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Cattle inputs

15t Lactation Mature Cows Al cows
Recpe DietB ] [T [ DietE
Animal Type Lactating Diairy Cow | = | Lactating Dairy Cow = | Lactating Dairy Cow =
Hurber of Animals 54 6 64
Days I Cycle 365 365 385
Age (manths} 27.00 53.00 4000
Days Pregrart &0 50 60
Days Since Cahing 150 150 150
Cahing Interval 13.00 13.00 1300
Lactation Nurber 1 3 2
Call Bieth Wieight (bs) o3 a3 93
Age of First Cahing (manths) 2200 2200 200
Milk Production (lbsiday) 830 1050 28.0
Mtk Fat 375 372 373
Milk Trus Pratein ERD ERE) a7
Mk Crade Protein 340 341 341
478 478 478
-5) 200 290 290
015 300 300 300
Days Ta Reach Target BCS 100 | 100 1 100 _
Scale Weight? Troe = True = True =
How To Computs Gaen? Use Target SWG || Use Tarpet S0 x| Use Tamget 5w |=|
Mean FE/ (bs) 1.350000 1.710000 1.610000
Mature FEVY (ks 1710 1710 1710
ADG (bsiday) 0882 000 0125




Milk, Ibs/d
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Milk production

Item Predicted Observed
DMI, Ib/d 60.5 62.4
ECM, Ib/d 99.8
ME predicted milk 110.4

MP predicted milk 100.1

Milk fat, % 3.73
Milk fat, Ib/d 3.61
Milk protein, % 3.17
Milk protein, Ib/d 3.04
MUN, mg/dL 6.7

Target weights

Mature weight, Ib

900 1,300 1,760

% mature wt. Target weight, Ib

pregnancy 55% 495 715 968

1st lact. fresh 82% 765 1,105 1,496
2nd |act. fresh 92% 828 1,196 1,619
31 |act. fresh 96% 864 1,248 1,690

Input AFC — sets breeding age for you and breeding weight
is a function of the mature size. Requirements are then
calculated to meet the targets.

How Early Should Heifers Calve to
Optimize Lifetime Productivity?




Within Herd Analysis of AFC on
Productive Days, Milk Yield, Longevity

» Lactation records from

< 2,519,232 first lactation cows

< 937 herds in the Northeast and California
> Within herd analysis

< Accounts for management, environment,
and genetic differences among farms

Within Herd Analysis of AFC on
Productive Days, Milk Yield, Longevity
> Retrospective assignment to AFC treatment groups
% Herd avg. AFC was calculated each year

% Heifers were assigned to one of 5 AFC age
groups:

1) Less than -63 days from herd avg. AFC
2) -22 to -63 days from herd avg. AFC

3) -21to 21 days from herd avg. AFC

4) 22 to 63 days from herd avg. AFC

5) Greater than 63 days from herd avg. AFC

Within Herd Analysis of AFC on
Productive Days, Milk Yield, Longevity

> Retrospective assignment to AFC treatment groups
< Herd avg. AFC was calculated each year

< Heifers were assigned to one of 5 AFC age
groups:

1) 23.3 months AFC
2) 24.3 months AFC
3) 25.6 months AFC
4) 27.2 months AFC
5) 30.3 months AFC e

Within Herd Analysis of AFC on
Productive Days, Milk Yield, Longevity

Figure 1. Average number of productive days, difference
from study herd mean AFC (25.6 month)
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Total milk production, Ibs,

Within Herd Analysis of AFC on

Productive Days, Milk Yield, Longevity

Figure 2. Average total milk production, Ibs, difference

difference from mean AFC

from herd mean AFC (25.6 month)

Opportunity Group, years

Exit age (total days) by AFC and 2x or
3x milking stratified by herd milk yield
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Herd life (days milked) by AFC and 2x or
3x milking stratified by herd milk yield
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Lifetime milk (Ib) by AFC and 2x or 3x
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Evaluation of Heifer Replacement Costs by Survivability at Age at First Calving

Animals culled oo AUl CoGin TOTAL  Net Margin
. Before . Milk . Milk "
AFC into . Raising . Lactatio . Net Per Heifer
Lactation Productio Receipts . .
herd . Cost nl Marginy Completing
Completion n
< .
mo 60DIM mid-lact  $ pounds 5 5 S S
20 0 0 0 1,822 20,437 2,029 4,224 0 0
21 13 0 2 1,913 21,293 2,114 4,401 5,132 467
I 22 159 5 21 2,004 23,474 2,330 4,852 71,267 536 I

23 256 13 32 2,095 21,468 2,131 4,438 28,177 134

24 148 6 11 2,186 22,094 2,193 4,567 14,742 113
25 64 1 6 2,277 23,309 2,314 4,818 12,492 219
26 58 1 2 2,368 22,431 2,226 4,636 216 4
27 25 0 0 2,459 22,825 2,266 4,718 170 7

Summary

+ Productive days and milk is greater for heifers
with lower AFC

« Economic analysis indicates that lower AFC is
more advantageous

» Lower AFC requires fewer replacements per
year to maintain herd size and this inventory
reduction has significant financial implications

FE




