Harvested with silage chopper equipped with a snapper head
and processed with the internal kernel processor

(Pictures from Blood Dairy, State Center, lowa
Harvesting Snaplage in September, 2008)

Pioneer, A DuPont Company



Advantages: Disadvantages:

Early harvest.....fits between corn « Higher storage shrink loss
silage and dry grain. « Inventory carrying cost
Increased yield/acre compared to . More inconsistent than dry grain

dry grain harvest.

25-30% reduced harvesting cost
compared to combining corn and
processing at the storage structure.

Increased starch digestibility compared
to feeding dry corn or HMC <25%
moisture.

Additional source of digestible fiber i cobs

and “trash” are not sorted out of the TMR)

o Less flexibility

Pioneer, A DuPont Company



Snaplage versus “traditional” earlage

« Earlage has fallen out of favor with many nutritionists and
producers because "typical" earlage or snaplage was:
— Harvested way too late/mature/dry,

— Not processed fine-enough (compared to what we have come to expect

with HMSC)
» problems with grain passing and cobs being refused

— Often separated when blown into tower silos....

» Inconsistent product out the unloader
» Oftern with mold growing on the lighter cob fraction that was mostly blown
toward the outer edge of the silo.

« The snaplage of the “modern era” is a distinctly different

product in that:
— It is harvested quickly by custom-cutters
— It is harvested at kernel moistures exceeding 30% (preferably right at
black-layer when kernels are about 34-36% moisture)
— It is processed extremely well with a fine-tooth roller on the forage
chopper
— It is inoculated with Pioneer ® brand 11B91

» Pioneer high moisture corn specific inoculant containing L. buchneri to
improve feeding value and reduce mold/yeast/heating problems




Harvest Maturity and Moisture

« Forissues impacting palatability, cob digestibility, ability
to adequately process kernels, fermentation and starch
digestibllity, it is best to err on the wet, rather than dry
side, when harvesting snaplage or earlage.

— A common mistake is to let snaplage get too dry prior to harvest.

o Start harvest when kernels are physiologically mature
— kernel moisture at black layer will be 34-36% in most hybrids

— the milk line will have moved all the way down the kernel and the
presence of the black layer at the tip of the kernel indicates starch
deposition is complete

« The cob moisture is higher than in the kernel so the
moisture level of the final mix will be in the high 30’s.

Pioneer, A DuPont Company



Relationship of snaplage composition to trash
content as measured by Acid Detergent Fiber

B % Grain
0% Cob % Trash % Grain % Cob | 9% ADF
0 B%AD.F.
70 0 0 85.0 15.0 9.7
60 i 5 80.4 14.6 11.1
10 ] 10 76.5 13.5 12.6
30 [] 15 72.3 12.7 14.0
20 I 20 68.0 12.0 15.4
crimimiminmin

(@)

0] 5 10 15 20
% Trash

Source: University of Idaho, Cooperative Extension Service.
All reported values on a 100% dry matter basis.

Pioneer, A DuPont Company




Approximate Dry Matter Composition
of Corn Harvest in Different Forms

Snapped Picked

Ear Corn Ear Corn Shelled Corn
Corn, %90 72-78 80-84 100
Cob, %06 16-19 16-20 --
Husk, %6 6-8 -- --
Crl(,)l/((j)e Protein, 38 92 10.0
Crude Fiber, %0 11.5 8.5 2.3
NE(m), Mcal/Ilb .92 .98 1.04
NE(g), Mcal/lb .54 .58 .67
Mader, et al., 1983

Pioneer, A DuPont Company



Feeding Value

Some of the original University and USDA research with HMEC
Indicated that on a pound for pound (dry matter) basis, HMEC was
equal to shelled corn. In other words, the cob in the high moisture
state was supplying as much energy as grain.

While it has been suspected that the digestibility of the cob in HMEC
IS higher than that of the cob in dry ear corn it is not logical to assume
that this difference would result in HMEC having a similar net energy
energy to shelled corn.

The unexpected performance with HMEC is more likely related to
Improved rumen function, palatability, reduced metabolic disorders
or differences in rumen availability of starch (higher in wetter HMEC)

— It should be noted that the HMEC used in these trials was harvested with a traditional
corn picker or modified combine. It is generally recognized that snapped ear corn
containing the husk and varying amounts of trash will have a lower feeding value than
picked corn.

Pioneer, A DuPont Company



Feeding Value

o Snaplage energy values can vary from one operation to another due
to differences in the amount of non-ear plant parts (cob and “trash”)
contained in the feed.

— “Trash” can dilute out the feed and lower the energy content.
— Wetter, greener hybrids usually have higher trash content.

« Data from the University of Idaho Cooperative Extension Service, as
well as that Pioneer Hi-Bred indicates “trash” can range from 1 to 22%
In samples of HMEC taken from plots harvested the same day using

the same harvest equipment.

— Variation in trash can also occur in the same
hybrid depending upon time of day and how
the snapper head/cutter head is adjusted.




Feeding Value

- In arecent Pioneer study at our LaSalle,
Colorado Research Station showed that
snaplage had an energy value approaching
85-90% of that of dry shelled corn by
selecting suitable hybrids and harvesting

at the proper maturity.

— Suitable hybrid defined as high grain yield with range of
maturities and perhaps a slower grain dry down score to
facilitate harvesting large acreages

Yield of Snaplage (tons of DM/acre)
Harvest 35A30 34A86 35Y65  35D28 Average Nutrient Composition in Snaplage

Date

Component Protein Starch  NFD

Sept 13 5.27 4.41 4.34 3.58 % %

Sept 20 5.83 4.92 4.51 3.82 Grain 9.87 68.99 7.82 1.44
Sept 27 582 | 5.23 5.30 4.29 Cob 1.92 - 84.29 | 1.32
Oct 4 * 5 47 4.60 412 344 Husk/shank 4.00 - 78.97 3.81
* Harvest period 4 yields were lower than expected due to water Whole ear 8.23 52.14 | 23.74 1.56

stress and spider mite infestation in that area of the plot. _
Pioneer, A DuPont Company



Feeding Value

o One important finding from this study was that cob digestibility
drops rapidly as the ear matures and will provide little nutritional
value past 45% dry matter (approximately 28% grain moisture).

% in vitro Dry Matter Disappearance by Harvest Period
Component  Sept 13 Sept 20 Sept 27 Oct 4

Cob
Husk/shank 77.09 74.23 68.94 71.29

Whole ear 84.36 84.13 84.26 83.98

Pioneer, A DuPont Company




Further Study Findings

HMEC yield, component mix and nutritional value are influenced by
both harvest maturity and hybrid.

Optimal harvest moisture for maximizing both yield and nutritional
value of HMEC appears to be between 36-42%.

Husk and shank digestibility was higher than expected and may
provide a good roughage source if properly processed so that
separation in minimized.

The percent cob averaged 16% but ranged from 10-20% and was
iInversely related to the grain content.

This trial suggests that whole ear moisture will be approximately 6%
units higher than the grain moisture and will decline at approximately
1% unit per day (trial conducted in Colorado environment).

In this trial, a one ton increase in HMEC DM vyield equated to a dry
grain (84.5% DM) yield increase of 33 bushel per acre.

Pioneer, A DuPont Company



Feeding Value

« Many nutritionists have observed that the feeding value of HMC is
often variable and Intakes are often less than predicted particularly
with corn ensiled at moisture levels above 30%.

« Owens and Thornton (1976) concluded from a review of 36 published
beef feeding trials that for every 1% added moisture above 24%, dry
matter intake deceased by about 1% when HMC was compared to dry
rolled corn as the sole source of grain in the diet

— They concluded that metabolizable energy content of HMC increases with
moisture content. On average, energy value of HMC equaled dry corn at 23%
moisture and increased by .3% for every 1% higher moisture.

« While moisture level in high moisture corn is highly correlated with
voluntary dry matter intake it is not the moisture per se that is
responsible for the observed intake depression.

— Moisture level is the driving factor in the extent of the fermentation process and
IS related to the rate of starch digestion of the grain itself.

Pioneer, A DuPont Company



Feeding Value

Effect of Moisture Content and Processing
on Feeding Value of High Moisture Corn

(similar effects would be expected for grain in snaplage or earlage)

Table 3: Effect of Moisture Content and Processing on Feeding ¥Yalue of HMC for
Finishing Feedlot Catte (Owens, 1994)

Moisture Content Whole Rolled Ground
DML, Ibfd 19.68 19.5 13.9

128-22% ADG, Ik'd 2.95 2,77 2.6
Feed/qgain 6.79 7.3 7.10

Due to

DML, Ibf'd 18.7 13, 4
Increased
73- 269 ADG, Ibid -- 2,75 stro |
Feed/gain -- 7.29
DMI, Ib'd == 17.3
=27 #ADG, |bfd - 2.59
Feed/gain I -- I 6,77

Pioneer, A DuPont Company



Feeding Value....

2008 snaplage hybrid plot analysis from Southeast Minnesota (unfermented)

Pioneer, A DuPont Company



Feeding Value

2008 sample analysis from Blood Dairy,
lowa (unfermented)

Moisture 39.2

Dry Matter 60.8
Crude Protein, %DM 6.8
ADF, % DM

NDF, % DM

NE-L, (mcal/lb DM) OARDC 0.86
NE-L, (mcal/lb DM) (digestion) 0.87
NE-G, (mcal/lb DM) (digestion) 0.59
Ash, %DM 1.7
Fat, % DM 3.2
Starch, % DM
NFC, %DM 65.9

Pioneer, A DuPont Company



The table below is a summary of the nutritional analysis of snaplage samples that
Dr. Steve Soderlund has taken over the past few years from primarily CO and KS

> -,
>




FGEd I n g Va.l U e » = = 12008 sample analysis from Northeast, NY (unfermented)

# . Qctober 0%, 2008
FO Box 669 Maugansville, MD 21767 301-790-1980 Sample No : 8431132
NIER ANALYSTIS RESULTS

EAR COEN As Campled Dry Matter Unit
Moisture 3
Dry Matter 52.7 %
Crude Protein 3.6 6.8 £ DM
Bvailable Protein 3.2 5.9 $ DM
Unavailakle Protein 0.4 0.8 $ DM
Neutral Det. Crude Protein 0.7 1.2 $ DM
Adjusted Protein 1.6 6.8 ¥ DM
Soluble Protein 20.7 t CP
Degradable Protein (cale.) 47 .6 $ CP
TDN 40.4 75.2 5 DM
Net Energy Lactation 0.46 0.85 Mcal/lb
Net Energy Maintenance 0.44 0.81 Mecal /1b
Net Energy Gain 0.28 0.53 Mcal /1b
Acid Detergent Fiber 6.9 % DM
Meutral Detergent Fiber 13,49 25.9 ¥ DM
Lignin 1.4 2.7 $ DM
Lignin / NDF Ratic 10.2
Crude Fat 1.9 3.5 $ DM
Ash 0.9 1.7 F DM
Starch 0.9 % DM
Bugar 1.6 2.9 % DM
HEC 34.1 63 .4 i DM
Calcium 0.03 Q.05 F DM
Fhosphorus 0.12 0.25 t DM
Magnesium 0.08 0.10 ¥ DM
Potassium 0.28 0.52 £ DM
Sulfur 0.05 0.09 5 DM

Pioneer, A DuPont Company



Feeding Value....
2008 sample analysis from VT
Pioneer, A DuPont Company

(fully fermented)
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Feeding Value....

2008 sample analysis from SD
(fully fermented)

PRODUCT: HMEC snaplage 1-7-089

RESULTS: Moisture Much drier than most
Dry Matter T nutritionists desire
DEY BAEIS: AS IS:
Crude Protein T.67% £.B3%
ADF 13.65% 10.37%
al D F (w/ WaZ22803) 19.00% (w/ NaZsS03)
AD-ICP % of CP 8.61% 8.61%
AD-ICP % of DM 0.66% 0.50%
Starch 40.49%
Caleium 0.06% 0.27 g/1b 0.05% 0.21 g/1b
Phosphorus 0.30% 1.3 g/lb 0.23% 1.03 g/lb
Magnesium 0.14% 0.84 g/1b 0.11% 0.48 g/1b
Potagsium 0.55% 2.49% g/1b 0.42% 1.9%0 g/1b
CALCS: T.D.N. - ADF T3.42% EE.T79%
Adjusted Crude Protein T7.67T% 5.83%
N.F.C. 62.31% 47 .35%
N.E.L. - ADF 75.89 Mcal /ewt £7.87 Mcal /ewt
N.E.- @. - ADF 58.15 Mcal /ewt 44.19 Mcal /owt
N.E.- M. - ADF a7.32 Mcal /fewt 66 .36 Mcal /fewt

This sample was tested twice to confirm the values listed.

Pioneer, A DuPont Company



CUMBERLAND VALLEY ANALYTICAL SERVICES, IHNC. Geptembar 05, 2008
PO Box G665 Maugangville, MD 21767 301L-T90-1980 Sample Ho : 8322044

A H A LY S I 8 EEBEJTLTAGd

o com ~eme owwee we Faeding Value...

Moisture
= 2008 sample 1 analysis from CA

L

Dry Mattar 58.4

Cruds Procain 4_E 7.7 T OMm

tnavailable Protein 4.1 Q.4 £ DM (fUIIy fermented)
Heutral Det. Crude Protein 0.3 3.5 % DM

Ad{uated Protein £.5 TuT Do

Soluble Proteln 0.8 ¥ CP

Degradable Proteln (cale.! E5.2 Wl

TOH 5.5 an.5 ¥ oM

Her Energy Lactation 1.49 D.B5 M=al/lb

Ket Energy Malntcenance .52 b.E&9 Moalflh

et Energy Gain g.35 - G.5% Hoal/lb

acid Detergent Fibar | 1%.6 % DM
Meutral Decergent Fibar 13.48 23,7 -
1.1

O
Ligmin = 2.0 T OM
Lignin / HEF Racio 8.3
Crude Fat 2.1 3.6 ¥ DM
Ash 1.3 2.3 ¥ Do
Starch 14.8 ¥ DM
Sugar 1.4 2.4 ¥ DM
KEC 6.7 63.1 ¥ DM
Caloium 0. 03 0.05 % DM
Fhosphorus .14 32 t DM
Maghnesium . & Q.10 & Dod
Potassium 0.28 0.47 DM
sulfur 0.13% 0.23 ¥ D
Sodium D.0a% 0.018 ¥ oM
Iramn 12 123 PFM
Mangarsss B 13 PEM
Zine 13 C k. BEM
Copper 1 F FFM
Chloride Ien 0.04 0.a7 ¥ IM

pH a.n




CUMBERLAND VALLEY ANALYTICAL SERVICES, INC. February 03, 2009
PO Box 569 Maugansville, MDD 21767 301-T90-19480 Sample HNo : B746048

ANALYSTISZS RESTLTSE

o v swse w Fapding Value...

ey Mattar =T ' 2008 sample 2 analysis from CA
Crde Prafein .3 5.2 T OM
Unavailabhle Brarein a.2 0.4 t Du (fU”y fermented)
feutral Det. Crude Protein q.4 0.7 i DM
Rdjusted Frotein 5.3 5.2 v oM
Zoluble Protein 63,2 ¥ CF
Desradabhle Provedin {calc.) 7E.1 : CP
T 47.2 B2 .4 ¥ OM
Ker Emergy Lactatiom 3.50 .87 Moal/lk
Mer Energy Malnrenance &.52 .91 Mesl/ 1k
et Energy Gain d.15 - D.6d Meal /1b
Acid Detergent Fiber 8.1 ' 10.6 ¥ DM
Heurral Detergent Fiber i 21.5 ¥ DM
Lignin 0.9 1.6 T O
Licnin f MDF Ratio T2

Crde FAr . & 3.4 L
Ash 1.2 v i ¥ DM
Starch 25.0 k DM
Sugar 1.4 2.4 ¥ DM
MET —~.. 38.7 64 .0 ¥ DM
Calcium 0.o2 0. 04 ¥ DM -
Fhosphorics 0.349 0.35 Y I
Magnes i um o.o7v 0.12 ¥ DM
Pocassium 0.32 0.56 ¥ DM
Sulfur o.a%¥ 0.1z E DM
St £ 0,304 0,406 % DM
fron 36 a3 FFM
MaTigaAT 85T 5 8 FEM
Zipc 15 27 FFM
Coppex 1 S FPM
Chloride Iom a.06 0.10 ¥ DM
i 4.2




Feeding Value
Feeding Wet HMC (or snaplage)

« Nebraska research (next
slide) Shows that wetter
HMC (>26% moisture) IS
getting more digestible
over time in storage.

HMC is a relative term — 22-24% moisture HMC feeds
much differently than 28-30% moisture HMC

Pioneer, A DuPont Company



Some of our spring acidosis may be explained by this Nebraska study looking at the
rate of in situ (ruminal) DM digestion of HMC of varying moistures and time in storage
Source: J.R. Benton, G.E. Erickson, and T.J. Klopfenstein U of NE, Lincoln. Abstract # 936 2004 ASAS/ADSA Sessions, St. Louis, MO

100

Nutritionists don’t typically alter the NE-L on corn based on time in storage.
For the 28% moisture corn, if feeding 10 Ibs in October, you would need to
reduce to 7 Ibs by Spring. _ o

S~

%h N M
A 40

2,

l)/ 24% moisture HMC is a “safe” feed but you give
up the feed efficiency that can be captured with 280 days ensiled compared to 60 days
20 higher moisture HMC. 28% recon — 30% higher
30%HMC - 8% higher
35% recon — 14% higher

0 56 112 168 224 280 336 392
Ensiling Period (d)

—>=28RECON —=+=30 HMC —-=—35RECON

DRC = dry rolled corn that showed no change over time for ISDMD, but when the same

hybrid is harvested as wetter HMC, ISDMD increased over time in storage.



o« Nebraska research shows

Feed I N g Val ue that wetter HMC (>26% moisture)

IS getting more digestible
over time In storage.

— Nutritionists may not be accounting
for this as they tend to put an energy
value on HMC at harvest and vary
ration HMC inclusion rates based
only on changing forage quality.

— The avallability of starch digestibility

@ testing by various laboratories will
help nutritionists better quantify these
If this is understood, HMC can successfully be fed changes in storage.
as a supplement to high corn silage rations. » Consider taking a sample of 60 day
However come spring, ration adjustments will likely ensiled HMC and CS and freezing.
need to be implemented by either: 1) backing out Take another sample of these feeds
some HMC (70% starch) and increasing the inclusion at 150-200 day ensiled and send
rate of CS (30-35% starch) to reduce overall ruminal them to the lab together to compare
: : relative STRD values.
starch loads or 2) replacing some HMC with dry
corn. Buffers and attention to peNDF can also help.

Pioneer, A DuPont Company



Feeding Value

Results from 2005 HMC (27% moisture, processed through tub-grinder with a ¥4” screen) analyzed
for 12-hr in vitro STRD at Dairyland Labs comparing a (saved-frozen) 60-day (Fall) sample
against a 200-day (spring) sample (both samples incubated in the same in vitro run)

If a cow was receiving
10 Ibs DM from this HMC,
her rumen would see
6.8 Ibs of starch in the Fall,
Increasing to 8.5 Ibs by Spring

Pioneer, A DuPont Company




Feeding Value

Mining Lab Data to See How STRd
Changes over Time in Storage

« Assuming that rate of starch digestion is
proportional to solubility of protein in the grain (e.g.
as zein is solubilized in the fermented crop by
ethanol and lactic acid, starch granules become
increasingly more available for ruminal digestion),
changes in acidosis stress over time might be
expected, particularly when diets contain both high
moisture corn and corn silage.

« Mean solubility of protein within corn grain and | il il
corn silage samples from DairyOne were graphed 2002 2003 2004 2005 2006
tO see |f they Changed W|th the assay month aftel’ Harvest Year (October through September)
harvest (assumed to be September).

« The continued increases in protein solubility for o Corn Silage
samples assayed later in the year were obvious 1 1 |
with high moisture corn.

— Within high moisture corn, higher moisture levels also
will increase protein solubility.

— Consequently, it was surprising that time effects were
sufficient to override that effect.

. With corn silage, protein solubility seems to hit a
plateau after 5 or 6 months. This may be due to
the higher moisture content of the grain within the
corn silage, less maturity, or other factors. o il il il il

2002 2003 2004 2005 2006
Source: Dr. Fred Owens, Pioneer Senior Research Scientist Harvest Year (October through September) 1Y

High Moisture Corn
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Why Process Grains?

« The primary reasons to process
grains is to improve the starch
availability by increasing surface
area or disrupting starch
granule:protein matrix.

o Processing generally improves the
feeding value of grains from 5-15%.

 If harvesting snaplage, talk with
your Chopper manufacturer @
= generally fine rolls are recommended K/
(5-7 teeth/inch) and rolls may need
adjusting to a higher differential

(e.g. 40%) than when chopping
corn silage.

=  Set chop length as short as possible as still have
the product feed

Pioneer, A DuPont Company



Pioneer method to quantify snaplage kernel

partlcle size — without bias from husks and shank.

| B lc|[ D] E | F G H I .
1 Rotap Rotap Rotap KSU Kernel Particle Size
2 Sample ID Lab Sample # ADF HDF Starch§ Coarse Sieves Medium Sieves Fine Sieves | (excluding coarse material) | Standard Deviation
3 Face #1 7349 96 184 550 19.7 50.3 Jo.3 1606 2.8
4 Face # 7350 73183 574 229 50.6 265 1671 2.85
5 | Composite Right 7351 945 182 557 240 50.3 257 1637 252
6 | Composite Left 7352 4 141 534 261 54.0 20.0 1893 268
7 | Composite Center 7353 10.0 186 461 216 50.7 278 1591
a Average 8.76 16.9 56.72 22.86 51.18 26.06 1640

2 — Removed the top
4 sieves of material
because it was mostly
non-grain material

1 - ran snaplage through
Corn Silage RoTap Sieves

It is important to understand
the kernel particle size in
snaplage especially if
transitioning from very-well
processed HMSC

3 — Put the material on
the remaining sieves thru
the normal K-State grain
sieves to better quantify
the kernel particle

size without interference
from non-grain material
(cob, husk)




Making a “Snaplage Bag out of a Bunker”
and also treat with Pioneer ® brand 11B91

OB film

6-mil plastic

Put drainage tile on
top of bunker walls
so plastic will not rip
when you pull it
over the side walls.

Pull plastic over walls and cover silage...lapping the
sheets. OB Film can be used on the top under the
plastic for added protection

*

Secure plastic with some feed
and drape it over the wall. Lay

down 4-6 drainage tile behind Rain/melted snow runs down between
plastic. Don’t worry if you rip wall and plastic and exits via drainage
It a little when packing...it will tile providing enhanced preservation for

still serve its purpose. silage against the wall




PIONEER® Brand

HIGH-MOISTURE
CORN INOCULANT

“

Improve Bunklife

Reduce Yeast and Mold Counts

— 200
=
7 2 150
=
B Yeast g L]
5 w0
2 i
? 51 A Yeast & N
A 1 )
= Control 11B91
g a 10 Ibfton
Aerobic stability of high-moisture corn treated with Pioneers brand
37 11B91. HMC was ensiled for 50-80 days and aerobic stability
determined as the number of hours HMC remains cool when
exposed to air under the specifications of the Honig model. Data
= T is an average from 15 locations.
Control 11B51




PIONEER” Brand
HIGH-MOISTURE
CORN INOCULANT

Improve Animal Performance

4.5 =
5 40 551
c 4
3 357 § 551
2 ul
W 30 z
m 20 ﬁ 5.9+
3 ¥
L 25 5.2
204 5 -
Control 11849 11E91 Control 11849 1181
Figure 1. Average Daily Gains for the 91- Figure 2: Feeding Efficiency (lbs feed dry
Cay Finishing Trial matter/gain) for the 91-Day Finishing Trial

Pioneer, A DuPont Company



Pricing Snaplage and HMEC

« Pricing of snaplage has not been well addressed because
traditionally, most producers using HMEC grow their own feed.

o There are three main factors that influences the value:
— price of corn grain

— moisture content
— composition of the feed (% cobs, trash, starch)

Contact your Pioneer
Sales Professional for
a copy of a spreadsheet
Pioneer developed to help
our customers price
snaplage/HMEC

Pioneer, A DuPont Company
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