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®There are phenotypic differences in methane output between
iIndividual animals

®These correlate with genetic differences in ingesti ve/digestive
processes?

®These, in turn, reflect genetic differences in ~ what is consumed, how
much of it is consumed and what happens to it during digestion
(direct, indirect effects (level of intake))

® A ‘good’ method for estimating diet composition/herb age intake
accommodates these, can detect individual differences in intake
which have genetic basis

®\What is the time scale? Within days...between days...acro  ss days?



®pasture mass measured before and after grazing, + pa  sture growth
rate measured

®|naccurate due to errors in pasture mass (worse in short term),
pasture growth rate (worse in  short term), or if pasture growth
ignored (worse in longer term)

®Only provide a gross average estimate  — individual variation
subsumed within this

®Diet composition not considered (unless measured — even then, still
an average)

®|ndividual differences in digestive efficiency not considered



®|ndividual animal performance measured; composition of gain,
efficiencies of metabolic and digestive processes a ssumed from

literature, intake calculated

®|ntake estimate appears ‘individual’,  butisn't — conversions from
NE (performance) to ME to GE (intake) use energy co  ntents of gain
and efficiencies of conversion which are averages (regression

coefficients) — individual nature lost

®Worse in lactating animals losing weight — what are the

appropriate efficiencies?

®berhaps better than pasture-based method



®Herbage intake = (grazing time)*(biting rate)*(bite  size)
® Certainly possible; in theory can accommodate any t Ime scale and

Is individual , but...

®| aborious, difficult with larger groups of animals. Grazing time
easiest to measure, biting rate can be done, but...bit e size very

difficult

®How do you measure it? How to accommodate differenc es in bite

size between plant species; plant parts; individual animals



®Herbage intake = (Faecal output)/(1-digestibility)

®Total faecal collection under field conditions erro r-prone,
laborious, especially with cattle — may perturb what it attempts to

measure

® Estimate faecal output from dosed, indigestible mar ker? No ideal

marker found

’Cr203 often used; if faecal recovery incomplete and is co rrected to

100% recovery, usually uses an average value; diurnal variation



® Sample of ‘diet’ obtained using oesophageal-fistulat ed sheep?
How representative? (Time, physiological state effe  cts)

®|f representative OF sample obtained, digestibility usually
obtained using invitro procedure — based on regression
calibration thus no longer individual , and only as good as in vitro

regression and standards

®|f digestibility estimated from indigestible ‘inter nal marker’ in
herbage - What marker? None ideal; what faecal recov  ery to

assume? Individual nature again lost

®\When combined with faecal output in above equation, errors
compound; worse with high digestibilities



®pasture plants contain  long-chain alkanes (odd-C) in surface wax

®Dosing animals with even-C alkane of  adjacent chain length to
plant alkane (C32, C33) allows pasture intake to be  calculated
from the known daily dose, the alkane concentrations in pasture
and the faecal concentrations of odd- and even-C alkanes

®Effectively, dosed alkane = faecal output marker, herbage alkane
= digestibility marker , and provided faecal recoveries of dosed,
herbage alkane pair are equal, recovery errors cance | out
(reasonable assumption, big advantage)

® Can estimate diet composition as well; accommodates individual
differences in digestibility; closest to being trul y individual...but
requires dosing of individual animals



®Daily or twice-daily dosing of individuals with alk ane
capsules — certain of dose rate, but laborious
(manufacturing capsules, mustering animals,

administering capsules)
® | nhtra-ruminal controlled-release device can be used

®Delivers C32 alkane (for intake estimation) and C36
alkane (for fecal output estimation) - allows field

estimates of diet digestibility in individuals



Length of active core (mm)

35

30

25

20

15

10

Ry

e

5 10

Days since CRD insertion

15

20




® Alkane controlled-release devices; either have to ac  cept
manufacturer’s estimate of alkane release rate (Accu  racy?
Not individual !) or measure faecal dosed alkane

concentration to extinction (Individual but laborio us)
®Release rate’ question now academic because...

®|ntra-ruminal controlled-release device  no longer
commercially available (a commercial, not a scientific

decision!!) — What now...back to daily dosing??



®plant species have a characteristic ~ pattern or ‘fingerprint’ of
alkane concentrations (long-chain alcohols, long-ch ain fatty acids

also)

® Species composition of the diet = the mix of plant alkane patterns
on offer, which best matches faecal alkane  pattern (caculations via

EatWhat: non-negative least squares)

®Requires recovery correction  — carbon chain length related for

alkanes

®The intake of a species then equals:

Total pasture intake x Species composition



To estimate supplement intake using  alkanes , need to know total
iIntake, proportion of this which is supplement

®Total intake requires dosing with alkanes

® Supplement proportion  can be estimated by treating it like one of

the ‘species’ in the diet (if supplement has alkanes )

®|f supplement has no alkanes (e.g., oilseed meals), it can be labelled

with alkanes (e.g., beeswax)
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®|f herbage intake estimate is preceded by a diet co  mposition
estimate...latter requires estimates of faecal alkane recoveries and
Intake estimate thus susceptible to any errors in t hem

®How to get recovery estimates? Is recovery of given alkane same
for different diet components? Do recoveries differ between
individual animals?

®Evidence equivocal for whether recovery of given al kane same for
different diet components

®probably are differences in recovery of given alkan e between
individual animals, but quantitative significance n ot established —
reports of ‘good estimates of mean herbage intake, poorer
estimates for individuals’ suggests should be invest igated



®|nstead of making and dosing alkane capsules, can we use a

supplement as the forage-intake marker?
®|n some animals, supplement intake is  known (dairy cow)

®Estimate proportion of supplement, forage in diet using alkane

patterns in forage, supplement and faeces
®Intake of forage . can then be estimated as:

Supplement intake x (Forage ,; proportion/Supplement proportion)

®provides ‘individual’ estimates of diet composition and intake...but

supplement could perturb methane dynamics
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®Can we improve diet composition (and thence intake)
estimates using wax markers other than alkanes?

®Yes — also between-species variation in long-chain
alcohols, fatty acids, and often higher concentrati ons
than alkanes

®aecal recoveries less variable, less affected by C -
chain length

®Provide different discriminatory information to alk anes,
so can be used together with them



® Calibration equations between NIR spectral data in
faeces and known intake used to predict intake from
faeces of other animals

®Spectral data are individual, but data treatment (e .g.
partial least-squares regression) ‘averages’ the
Information, so not truly individual

® Calibration equations may also be situation-specifi C

®|f interested, compulsory reading = R Dixon and D
Coates (2009) J. Near Infrared Spectroscopy 17, 1-31



® A challenge indeed! Measuring intake, like much of scientific
experimentation = ‘the art of infinite compromise’

®|n relation to breeding for GHG outcomes, a major ¢ onsideration is
‘how individual are the estimates of intake?’

®To date, the most ‘individual’ estimates of intake h ave been
provided by methods based on plant wax markers, but

®This approach severely affected by withdrawal of al kane CRD from
sale — may have to revert to daily dosing with alkan e capsules; use
of supplement as dose needs further evaluation

®Every effort should be made to devise and evaluate new
approaches, and to investigate fruitful combination s of approaches
(e.g. NIRS and alkanes)
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