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Nitrogen Use Efficiency

ﬁ Milk (and meat)

‘ Purchased feec
N

l~75%

Crops Manure

I ~50% NH3, N,O

N fertili
w l ertiliser

~50% J Moorby




Variation in N Use Efficiency
In Lactating Dairy Cattle

Milk N efficiency

USA (r= 167) EU (n= 287)

Low High Low High
Milk N efficiency 0.22 0.33 0.21 0.32
DM intake (kg/d) 23.2 23.8 17.9 18.9
3.5% FCM (I/d) 31.8 38.2 26.8 31.2
Forage (g/kddM) 534 526 665 569
Forage CP (g/HOM) 179 154 200 148

Lower (low) and upper (high) quartile for N efficiency

Calsamiglia et al. (2010)



Milk N/Intake N vs. N Intake
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Milk N/Intake N vs. N Intake
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Why not feed less protein?

- Economicg protein cost vs milk value
- Milk yield response risk of yield loss
- Decreased feed intake
- Maximum milk yield 23123% CP

- Safety factor
- Environmental benefits vs economic costs?
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Nitrogen intake (g/d)

Mills et al. (2009)



RUMENMETABOLISABHROTEIN

Crude protein Carbohydrates
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Milk N utilization efficiency

20

Importance of AA Profile for Milk NUE

m CON mEAA mILV m GR1+ILVE GR1+ALT

a Diet CP 13% of DM
ab Abomasalnfusion
562 g MP/d:
CON: none
EAAArg His, lle, Leu, Lys,
Met, Phe Thr, Trp, Val
ILV: lle, Leu, Val
GR1+ILV: His, lle, Leu, Met,
Phe Trp, Val
GR1+ALRrg His, Lys,
Met, Phe Thr, Trp
SEM =0.89

ab

Nichols et al. (2019) q:



Effectof ConcentrateEnergyType
(Starchvs Fibre) on N Utilization
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11% improvement in N milk / N intake with higher starch diets
Using Jersey cows Cantalapiedra-Hijar et al., 2014.



Both MP and\EISupply Affect Milk Protein Yield
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University of
@ Reading

Defra AC0122 Longterm Lactation Trial

Aim: Measure thdongterm effects of incremental reductions in protein
concentration of maize silageased diets for high yielding dairy cows

A215 heifersat Cedar enrolled at calving

AFed one of IMRdiets¢ Med 16%andHigh 18%CP
wPredicted MP below (90%), at (100%) or above (104%) expected requirement

ATreatments maintained faB lactations

AManaged as for commercial herd except:
wNo grazing and common dry period management
wNo change in diet protein concentration in late lactation

wServed from day 50200
wFailed to conceive cows removed after 305 d lactation




305 Day Milk Yield Over 3 Lactations
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Nitrogen Use Efficiency
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Protein efficiency (%)

Nitrogen Use Efficiency:
Animal Variation Over 3 Lactations

Animal variation in NUE - Yr1 Animal variation in NUE - Yr2 Animal variation in NUE - Yr3
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AC0122 Follow on Trial
Individual Cow N Efficiency

Protein Efficiency - Week 7 - 9 Average
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Diets changed from 16% CP to 14% (Low) or 18% (High) week O
21 Midactation cows per treatment diet
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AC0122 Follow on Trial
Individual Cow N Efficiency

Protein Efficiency - Week 7 - 9 Average
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Protein efficiency , kg/kg

0.33-

0.30-

0.27-

0.24-

0.21

0.18-

LINK BETWEEN PROTEIN EFFICIENCY AND FEED EFFICIENCY IN BEEF
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Digestion and N Balance Trials
Demanding on Time, Resources, and Animals




SmartCowc WP 5 N intake v N balance
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SmartCowc WP 5- N intake v N balance: Methods
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N Balance Measurement Errors

Alternatives to digestion trials for determining
diet digestibility and feed and N efficiency?




