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Abstract

Wereleased anew version of the software
SESAMEinNovember 2004. SESAME cdculates
break-even prices of feedstuffs based on their
nutritional composition and market pricesusing a
maximum likelihood method. Four mgor changes
wereimplementedinthisthird mgor release. Firs,
the net energy for lactation (NE, ) content of
feedstuffs is dynamically calculated. In prior
versions, NE, had to be calculated and manually
entered by theuser. InVersion 3, NE iscaculated
using the system implemented by the National
Research Council (NRC) inits2001 publication.
Second, the quality adjustment factorsfor forage
first proposed by Weiss (2002) have been fully
incorporated. Therearequdity attributesinforages
that are not entirely captured by their nutritional
densities. The economic value of these quality
attributes are captured by the adjustment factors.
Third, weadded grgphica optionsto makethevisud
output moreuseful. Lagtly, thesoftwaredigtribution
has been entirely moved to an on-line systemwith
direct payment by credit card. The database
platform usedisrobust, allowing usersto analyze
purchasing decisionsaswell asestimating break-
even pricesof new feed ingredients.

I ntroduction
Thereisaconstant need to estimate what

feed ingredientsareworth compared with what they
arepriced at. Producersneed thisinformationto

make informed decisions regarding their feed
procurement. Feed manufacturers need this
information to decide what commaoditiesshould be
inventoriedintheir limited number of storagebins.
Feed processors need thisinformation to estimate
thereturnsto new equipment and processes that
generatenew feedingredientswith dtered nutritiona
characterigtics Although mathemética programming
(i.e., least-cost programs) can be used to generate
suchinformation, themethod has severelimitations
that restrict itsinferencerange. We have proposed
amarket-based method that estimates break-even
pricesof feedstuffsfromthevaueof the nutrients
contained in feeds and the trading prices of all
commodities in a given market (St-Pierre and
Glamocic, 2000). A stand-alone software,
SESAME™, waswrittento allow nutritionistsand
their clientsarelatively easy accessto the method.
Detallsregarding SESAME and itsapplication have
been presented at this Conference (St-Pierre,
2000).

In November 2004, we released a new
version of SESAME that incorporatesrecent work
doneintheareaof feed evaluation, aswell asnew
features to enhance the program usability. The
objective of thispaper isto describethe changes
that have beenincorporatedinthisnew release.
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ChangestotheProgram
Dynamic calculation of dietary energy

In prior versions, the energy content of
feedstuffs had to be cal culated by the user before
being manudly enteredintheprogram. Thisresulted
in much confusion. For example, some users
modified the nutritional profileof distillersdried
grainswithout realizing that these changesdid not
modify the estimated energy content, and hence,
had littleimpact on the cal cul ated bresk-even prices.
Version 3incorporatesthe cal cul ation scheme used
by NRC (2001) inadynamicfashion. A new NRC-
Group attribute was added to each feedstuff (e.g.,
concentrate, forage, fat, animal, etc.) so that the
proper NRC equation could be used in each
instance. AsinTable 15-1 of NRC (2001), NE, is
cdculated at 3X maintenance, assuming that thediet
has74%ttotal digestiblenutrients(TDN).

Adjustment factors for forages

Inareview of literature data, Weiss (2002)
showed that the economic value of foragesisnot
completely accounted for by nutrient density. At
least for dfdfa, foragesarenot entirdly subgtitutable.
Cows respond to forage quality more than what
nutritional content wouldindicate. Literaturedata
adjusted for thetria effect indicate areduction of
0.341b/day infat-corrected milk (FCM) yieldfrom
al%increasein alfafaNDF content (Figure 1).
Additional work by Weisson grassforageand St-
Pierreon corn silage generdized theinitial work of
Weiss (2002). These adjustments are now fully
implementedin SESAME V3.

Forage quality adjustmentsare based on
expected changein FCM production. For afafa,
avaueof 44% NDF isset asthebase. Thus, if a
givenlot of dfafacontans44% NDF, no adjustment
ismade. If NDF content is less than 44%, the
economicvaueincreases, if NDF content isgreater
than 44%, the value decreases. Adjustmentsare

calculated based on achangein FCM yield of 0.34
Ib per unit changeinadfadfaNDF. Thus, adjusments
areafunction of milk price. Other minor assumptions
are also accounted for as described by Weiss
(2002).

Table lillustratesthe effect of the quality
adjustmentsonthreelotsof afalfahay differingin
NDF content. At amilk price of $14.00/cwt of
FCM, the adjustment amountsto approximately
$4.00 per ton of hay for each one percentage unit
changein NDF content. The adjusted break-even
pricesaremorein linewith historical market price
differencesfor qudity of afadfahay.

The adjustment factors for grasses are
based on much more limited datathan those used
for alfalfa. For grasses, avalueof 53% NDF was
used asabase. Adjustmentsto break-even prices
are cal culated using the same method asthe ones
usadfor dfdfa Becauseof thelimited dataonwhich
the adjustment factorsare cal cul ated for grasses,
wehavelessconfidenceinthesef actorsthanthose
usedfor dfdfa Adjusmentsfor mixturesof grasses
and legumesare based on theweighed adjustments
using the proportion of grass and legume in the
forage.

Adjustment factors for corn silage are
entirely based on the DM content. A review of
published literature (St-Pierre, unpublished) showed
acurvilinear responsein DM digedtibility andintake
to DM content of cornglage. Theintakedepresson
associated with DM content greater than 36% s
based predominantly on older data with non-
mechanically processed silage. Itispossiblethat
mechanical processing considerably reduces
consderably theintakeand digetibility depressons
of dryer silages, but published data are still too
sketchy to allow a correct quantification of this
effect. Table 2 reports the adjustments used for
corn silage break-even price calculations in
SESAME Version 3.0.
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New graphic options

Many usersfavor graphical presentation of
results over tabular ones. In prior versions of
SESAME, thegraphical output worked properly
aslong asthe problem did not include feedstuffs
with pricesconsiderably greater thantheaverage
priceof all feedsused inaproblem. Ininstances
where high priced ingredientswereincluded, as
when protected amino acid productswereincluded,
the graphical display of the results was nearly
worthlessdueto thegreat distortion of thex-scale
(Figure2a). Verson 3includesanoptionto exclude
feedswhose estimated price exceedsthe average
priceof dl feedsby acertain percentage (the default
i1s50%). Theuser canthusproduce clear graphics
innearly al stuations(Figure 2b).

New on-linedistribution

Prior versions of SESAME were
distributed on a CD-ROM. Literature (users
manual, tutorids, etc.) wasshippedinatraditiona
three-ring binder. Paymentswereaccepted only in
theform of checksin U.S. dollars. Thissystem
was labor intensive, untimely, and extremely
unfriendly, particularly, toour internationd users. In
Version 3, the product is delivered on-line, and
payment is made using acredit card. SESAME
V3.0isavailablein Englishand Spanishand canbe
downloaded from www.sesamesoft.com. The
software can be downloaded and used for freeon
a7-day trid basis, after which alicense purchaseis
required. Thecost for theinitia licenseis$99/copy.
Prior licenseholderswhowishto upgradecandoit
for $29/copy. All documentsarenow availablefrom
thissitein pdf format.

Conclusions

Version 3 of SESAME incorporatesmajor
changesto theenergy calculation of feedstuffs, to
the adjustments made in estimating forage prices,
tothegraphica display of results, andinthesystem
used for itsdistribution.
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Table 1. Quality adjustmentsfor afafahay of threedifferent NDF content.!

Hay #1 Hay #2 Hay #3
DM (%) 86 86 86
CP (% of DM) 20 20 20
Protein Degradability (% of CP) 81.1 81.1 811
NDF (% of DM) 40 44 48
NDF Effectiveness (% of NDF) 100 100 100
NE, (Mcal/lbDM) 0.59 0.57 0.55
Break-even price ($/ton)?
Unadjusted 104.74 105.19 104.32
Adjustment factor +14.44 0 -14.44
Adjusted 119.18 105.19 89.88

'NDF = neutral detergent fiber, DM = dry matter, CP= crude protein, NE, = net energy for lactation; RDP=
rumen degradabl e protein, RUP = rumen undegradabl e protein, and FCM =fat corrected milk.

“Based onthefollowing prices: NE , $0.08/Mcal; RDR, - $0.045/Ib; Digestible RUP, $0.20/1b; non-effective
NDF, -$0.05/Ib; effective NDF, $0.05/1b; and FCM, $0.14/1b.

Table2. Multiplicative adjustment factorsfor corn silageusedin SESAME V3.0.

DM (%) Multiplicative Adjustments
24 0.78
26 0.85
28 0.93
30-39 1.00
40 0.91
42 0.85
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Figurel. Effect of neutra detergent fiber (NDF) content of alfafaonyield of 4% fat-corrected milk (FCM)
whentheafalfawasfedin mixed dietstolactating dairy cows. Datawere adjusted for trial effects. From

Weiss (2002).
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Figure2a. Graphical display of resultsin SESAME V2.0. Distortioninthe X-scalefromahighly priced
feedstuff reduced theclarity of thegraphic.

5
£}
Tinek S ugr Pl e
&
Eal
N ol e, ol S beied |
40 H i H i i
* | | I""“':“"’d [Zayisan Meal, sohad 44% | | | PRI
i i ! [ i i [y
= i i i i ey
. P

5 [Soybenn s R ) Ty oo Senis, wme s
A T &

Ereeara wrmna, wel | Clulen Medl, oy
* = *

Actual Price - Break-Eves Frice [§Tan|
&

ofe=m— - e e Vet »

= -.\o.m%?:h-smnm + ) H i i

= e ; (s ret e 1o : ; WI
r | {vhoal Bran | e S ;) |

Cofton Sead, Fhols oy i

el = Oy ipd CH —
= Bmkery By produck Waml —
S
25 ——
EE orn Grmin, grodnd, dry ----_'--.
it M : : ——
= * Tre—
[-] = ] 150 00 =40 00

20 220
Break-Even Frice |[$Ton)

Figure2b. Graphical display of resultsin SESAME V 3.0. Highly priced feedstuffscan beremoved fromthe
graphic. Thiseliminatesthedistortion inthex-scaleand restoresclarity of thegraphic.
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