Novel Lactation Objectives

Management . | .

Strategies: s Y « Review the impact of photoperiod

. : manipulation on lactating and dry cows
and heifers
s e « Consider physiologic mechanisms of the

Photoperiod and Early Lactation responses

Milking Frequency « Discuss integration into Extension
program.

Geoff Dahl,
University of lllinois, Urbana

What is Photoperiod? Summary
of ten
100 : studies
reporting
the effect
of long
days on
milk yield
in lactating
COWS.
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Prediction of LDPP Response

Prepubertal heifers
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Long Days Increase Prolactin

Short Days
‘ Calf 6868

How extra lighting
increases milk production

Decreased melatonin
triggers the liver to

SDPP During the Dry Period Increases
Subsequent Lactation
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Spicer et al. J Anim Sci. 72 (Suppl. 1): 178

Long Days Increase
the Periparturient Prolactin Surge
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i A. Fully differentiated alveolar epithelial cells

characterized by presence of numerous vacuoles

§ (V) rounded basally positioned nuclei (N)

abundant cytoplasm and frequent occurrence of

" large apically located lipid droplets (F); alveolar
& lumenis L.

B. Intermediately differentiated alveolar epithelial
cells showing fewer cellular vacuoles more
irregularly shaped nuclei and greater nuclear to
cytoplasmic ratio.

C. Undifferentiated alveolar epithelial cells
displaying relative absence of cellular vacuoles
highly irregularly shaped nuclei a mixture of

. large and small lipid droplets and very large

nuclear to cytoplasmic ratio (X4 000).
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SDPP Reduces SCC in Dry Cows
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Milk Yield Response Relative to 2X

Stelwagen, 2001

SDPP Improves Immune Fxn in Dry Cows
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Chemotaxis to IL-8 Lymphocyte Proliferation (OD)
(CPM/well)

Dry Cows

» Short day exposure of cows and heifers for
last 60 d of pregnancy increases milk
production; and.indices.of immune function

-

* Prolactin “res.i‘sjga.hce’f’-_-may develop under
LDPP and limit _ngifivjty.during transition
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3X Milkings

9 Midnigs

Milk Production in Kg

Week ‘ Lactation
7-18

Bar-Peled et al.



3X Milkings 3X vs. 6X M||k|ng 3X Milkings
CXARIGE Field Study-/llinois
Milk (Kg)
14,000
13,500

Conception Rate 13,000

& -
Results from synchronized breeding %
at 69 to 76 days in milk : 12,500

Multiple Milkings
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Protein
Henshaw et al.

Somatic Cell Count

Field Study-Illinois 5/ ilkings

Test day milk (K]
yield of cows |
milked 3X vs
6X for the
initial 21 d of
lactation,
through 305 d
of lactation.

6X Increases Milk Yield
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Somatic Cell Effects : . o 2x (n=8)
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Multiple Milking -

Mechanism of Action?

Prolactin-receptor mMRNA

Long Form

Conclusions

2X Milkings

24 Mhilidrigfss

Short Form

* Photoperiod management and early
lactation frequent milking offer non-
invasive methods to improve production
and health in dairy cows.

* Prolactin physiology is critical to the
responses, and thus may be a factor in
other environmental effects, e.g.
temperature and stress.
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Potential Economic Benefits

4X Milking of All Cows the 21 Days of Lactation in 120 Cow Herd

Milk Response in Ibs 3 6 9
Labor $0.11  $0.11  $0.11
Feed 0.09 0.18 0.27
Supplies 0.05 0.05 0.05
Milk Revenue 0.33 0.66 0.99
Marginal Profit/Cow 0.08 0.32 0.56
Marginal Profit/Farm $2,928 $11,712 $20,496

Labor: 4Hr/cow/lactation at $20/Hr

Feed: $0.06/Ib DM X (0.5lb DM per 1lb increase in milk production)
Supplies: cost of supplies for 42 extra milkings

Milk Revenue based on $11.00/cwt
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