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Table 6. Nutrient and chemical composition of Control (CON) and Optigen® (OPT)

TMR diets* when space was filled with high moisture shelled comn.

CON OPT
Item % of DM
Forage 54.6 55.2
Corn Silage 20.5 20.5
Alfalfa Silage 33.0 33.6
Other Forage? 1.1 1.1
Concentrate 454 44.8
Corn Grain Ground 7.9 0.7
High Moisture Corn 17.2 24.2
Soybean Meal 48% 1.6 0.3
Other Plant Protein® 2.2 1.4
Animal Protein® 0.2 0.2
High Fiber By-products® 10.0 10.4
Min/VitAdditive Mix® 6.4 75
Nutrients, % of DM’
DM, %® 51.2+25 48.8+1.3
CP, %° 18.5+0.6 18.7+0.5
Soluble CP, % of CP® 52.3+7.8 58.0 + 4.4
NEL, Mcalkg'® 1.65 + 0.04 1.64 +0.04
NDF, %" 28.6 +2.1 29.2 £ 2.0
NFC, %' 415+25 40.4+2.0
TDN, %° 720+1.0 70.3+35
Starch, %° 22.3+34 208+ 1.1

' Values are means of the 6 diets used during the trial. OPT diet contained 114 grams

(0.25 02) of Optigen®.

2:3.4.5.6 gaa content of ingredients on footnotes from Table number 2.

’ Values are mean + standard deviation of 6 diets used during the trial.

8 Values are mean + standard deviation from Dairy One Lab analysis (Ithaca, NY).

° Values are mean + standard deviation (Avg. between Dairy One Lab and Dairyland

Lab).

19 \Values are mean + standard deviation from Dairylan Labs (Arcadia, WI).
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Table 7. Nutrient and chemical composition of Control (CON) and Optigen® (OPT)

TMR diets* when space was filled with com grain ground.

OPT CON
Item % of DM
Forage 56.4 56.8
Corn Silage 25.5 25.5
Alfalfa Silage 24.4 24.7
Other Forage? 6.4 6.7
Concentrate 43.6 43.2
Corn Grain Ground 12.1 14.6
High Moisture Corn 8.3 8.2
Soybean Meal 48% 4.4 4.2
Other Plant Protein® 2.9 2.9
Animal Protein® 1.0 1.0
High Fiber By-products® 10.3 8.9
MinVitAdditive Mix® 4.6 5.4
Nutrients, % of DM’
DM, %® 50.7 + 1.6 473+26
CP, %° 18.6 £ 0.5 179+0.8
Soluble CP, % of CP® 52.2+7.0 50.8 + 3.7
NEL, Mcalkg'® 1.63 + 0.06 1.64 +0.05
NDF, %" 30.0+2.6 30.0+1.9
NFC, %' 39.3+24 395+23
TDN, %° 72.2+0.8 720+1.4
Starch, %° 21.2+25 22.7+13

' Values are means of the 10 diets used during the trial. OPT diet contained 114 grams

(0.25 02) of Optigen®.

2:3.4.%.6 gaa content of ingredients on footnotes from Table number 2.

’ Values are mean + standard deviation of 10 diets used during the trial.

8 Values are mean + standard deviation from Dairy One Lab analysis (Ithaca, NY).

° Values are mean + standard deviation (Avg. between Dairy One Lab and Dairyland

Lab).

19 \/alues are mean + standard deviation from Dairyland Labs (Arcadia, WI).
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Table 8. Mean and variation for main forages incorporated into Control and

Treatment TMR and comparison with NRC (2001) tabular values.

DM, % CP, % ADF, % of DM NDF, % of DM  NEL, Mcal/kg
Ag SD Aw SD Avg SD Avg SD Avg SD
Control
Hay
Legume 828 14 188 0.6 32.2 25 428 3.6 1.37 0.02
Silage
Alfalfa 507 58 199 22 31.8 23 413 2.4 1.39 0.03
Corn 363 35 74 06 24.1 21 40.2 2.7 1.52 0.04
HMSC 746 15 94 04 3.6 0.2 11.7 0.4 1.94 0.03
Optigen®
Hay
Legume 831 11 194 05 33.4 20 436 2.9 1.37 0.02
Silage
Alfalfa 505 53 196 22 335 49 428 4.4 1.34 0.06
Corn 366 37 73 04 24.2 22 403 2.9 1.50 0.04
HMSC* 76.3 42 93 07 34 0.5 11.7 0.6 1.98 0.01
NRC (2001)
Hay
Legume? 839 32 208 23 33.4 20 429 1.2 1.28
Silage
Alfalfa® 429 10 219 18 35.2 21 432 1.5 1.22
Corn® 351 .. 88 1.2 28.1 33 450 5.3 1.45
HMSC 71.8 .. 9.2 07 3.6 1.6 10.3 2.7 1.90

1 HMSC: High Moisture Shelled Corn.
2 Mid maturity (40 — 46% NDF).

¥ Mid maturity (40 — 46% NDF).

* Normal (32 — 38% DM).
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Table 9. Effect of diet reformulation with controlled-release urea (Optigen®) on milk

yield and component yields, and milk composition.

Control Optigen@5
Variable
Dairy Farms, n 16 16
Cow average/farm, n 148 148
Control Optigen® SEM P-Value
Variable!
Milk Yield, kg/d 35.4 35.9 0.2 <0.01
Fat, % 3.72 3.69 0.02 0.07
Fat Yield, g/d 1317 1322 8 NS
Protein, % 2.98 2.97 0.01 NS
Protein Yield, g/d 1055 1065 6 0.13
MUN, mg/dl 12.4 13.2 0.3 <0.01

L All data are least square means.
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Figure 2. Calculated crude protein degradability using NRC (2001) and Garcia

Gonzalez et al. (2007).
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Figure 3. Protein degradation over time for Soybean meal and Optigen® (Palmer et

al., 2007).
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Figure 4. In situ nitrogen dissapearence (B) from diets containing soybean meal

(SBM) or 150 g of Optigen® to replace a portion of SBM and fitted to @rskov model

(Drskov and McDonald, 1979).
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Figure 5. A) Ruminal ammonia concentrations (mg/dL) observed over the time
when supplemental Optigen® or Urea were intra-ruminally supplied. B) Blood
plasma ammonia concentrations (mg/dL) observed over the time when
supplemental Optigen® or Urea were intra-ruminally supplied. Data presented with

permission of Garcia-Gonzalez (2007).
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Figure 6. Simplified schematic diagram illustrating the digestive utilization of crude

proteins by a ruminant (Adapted from FAO, 2009).
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*The large intestine, which has not been shown for better clarity, hosts celluloytic
bacteria (but not protozoa). This is where celluloytic fermentation and bacterial
synthesis (the source of PIM) takes place, allowed by the urea in the blood
(passing through the wall), the source of NH3, and by the few constituents that are
still degradable (source of energy). There is no absorption of amino acids at this
stage in the digestive tract. A small proportion of these microbial proteins are
fermented into ammonia, which will join the overall ammonia pool, the major
proportion that remains being excreted in the feces.
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ABSTRACT

The objective of this study was to evaluate the impact of Optigen® (controlled-
release urea) use in commercial dairy herd diets on feed cost and income over feed cost.
Results from a field trial with 16 Wisconsin dairy herds randomly assigned to treatment
sequences of either Optigen® (OPT; 114 g/lcow/d replacing an equivalent amount of
supplemental CP to provide iso-nitrogenous TMR; TMR formulation space created by
the use of OPT was filled with either dry corn, corn silage or high moisture corn DM) to
control (CON) or CON to OPT in a cross-over design with two 30-d feeding periods was

used in the economic analysis.

Milk yield in the field trial was 0.5 kg/d/cow greater (P < 0.01) for OPT than for
CON; data were analyzed using the mixed model procedure of SAS with period,
sequence and treatment as fixed effects and herd as a random effect. An economic
simulation analysis was performed using the OPT feeding rate and milk yield response
from the field trial and monthly soybean meal-48 ($0.373 + 0.054/kg), dry corn ($0.188 +
0.020/kg), corn silage ($0.059 + 0.005/kg), and high-moisture corn ($0.149 + 0.016/kg)
prices (as-fed basis) and milk prices ($0.38 + 0.03/kg) for the period January through
December, 2008. The cost of OPT was set at $1.63/kg. Thirty-two combinations of
varying feed and milk prices were simulated. Under the conditions of the simulations
performed in this study, OPT reduced feed cost only when corn silage was used to fill
formulation space while milk income minus feed cost was increased by OPT for all

scenarios.
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A decision-tool spreadsheet was developed to allow for further economic
simulation analyses with the ability to vary the milk yield response to OPT, the cost of

OPT, and the CP and energy supplements evaluated.

Key Words: Controlled-release urea, economics, feed cost, dairy cows
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INTRODUCTION

Costs of ingredients and nutrients utilized for the production of milk historically
have comprised over 50% of the total costs of milk production. In recent years, ratios of
milk/feed prices have declined and at present, feed costs may account for 60%, or more,
of total costs of milk production, hence, it is important that correct decisions are made to
maximize returns on supplemental feed expenses. Changes in prices and milk production
related to feed supplements are specially important, because they impact directly on
economic profitability of dairy farms (Cabrera et al., 2009). Although an additive may be
beneficial in production research studies, it also needs to be economical. There is a need
for tools to evaluate cost benefit of using feed additives on dairy farms. To measure the
economic impact of Optigen® we designed a user-friendly Excel application to evaluate
Income Over Feed Cost (IOFC), which is a major determinant of profits or losses in a
dairy production enterprise. The IOFC is a function of milk price and yield, value of

replaced feeds, and additive costs.

One of the more expensive components in a dairy cow ration is crude protein
(CP). As a result, urea may be used in dairy rations as a less expensive alternative to
rumen degradable protein (RDP) from plant origin, such as soybean meal or cottonseed
meal (Akay et al., 2004). Urea can only be used as a source of nitrogen when there is an
adequate supply of readily fermentable carbohydrate available to synthesize bacterial

protein (Nocek and Russell, 1988).
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Urea can be utilized in ruminant diets, because it is hydrolyzed to ammonia in the
rumen and can be incorporated by microbes into amino acids and bacterial protein that
are subsequently utilized by the host animal (Huntington and Archibeque, 2000). While
the objective of using Optigen® to better synchronize nitrogen and carbohydrate
availability in the rumen continues to be researched, its use may have a practical benefit
in dairy cattle rations. Siciliano-Jones (2005) suggested that a slow-release urea can
replace some soybean meal protein to meet RDP requirements. The result of this
replacement is a net gain of formulation space available for feeding more forage or grain

dry matter.

Since feed costs can represent as much as 60% of total costs of producing milk on
a dairy farm, feed costs savings, even a few dollars per ton, add up to significant changes
over a year on dairy farms, especially large scale farms (Bethard, 1998). Therefore, a
complete farm budget is not needed to determine the profitability of these specific
changes in the operation of the farm. The analysis could be accomplished by using a
partial budget (PB), which means that only the relevant costs and incomes are included in
the analysis. Partial budgets can be used to analyze practical management decisions, such
as adopting new technologies or purchasing new equipment, facilities, and machinery.
Since PB is best adapted to small changes in the business and indicate that the change
will increase, decrease, or not change the net income, it could be used as part of the

analysis for modifying feeding management and complement an IOFC analysis.
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The IOFC is a common measure of performance of a feeding program and is a
function of milk price and yield and feed costs (Adkinson et al., 1993). Simpler models to
measure the impact of diet changes due to the inclusion of new ingredients or additives
could be developed that provide solutions to dairy farmers, nutritionists and consultants
sufficiently similar to solutions from more complex models. A decision-tool spreadsheet
could allow for further economic simulation analyses with the ability to vary the milk
yield response to OPT, the cost of OPT, milk price, and the CP and energy supplement

costs evaluated.

The objectives of this study were to evaluate the impact of Optigen® (controlled-
release urea) use in commercial dairy herd diets on feed cost and income over feed cost in
commercial Wisconsin dairy herds, and to develop a user-friendly Excel spreadsheet

decision tool to evaluate 10FC.
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MATERIALS AND METHODS

An economic simulation analysis was performed using the OPT feeding rate and
milk yield response from our field trial (refer to Chapter Il) and monthly soybean meal-
48 ($0.373 + 0.054/kg), dry corn ($0.188 + 0.020/kg), corn silage ($0.059 + 0.005/kg),
and high-moisture corn ($0.149 + 0.016/kg) prices (as-fed basis) and milk prices ($0.38 +
0.03/kg) for the period January through December, 2008 (Table 1). The cost of OPT was
set at $1.63/kg. Thirty-two combinations of varying feed and milk prices were simulated
in a user-friendly Excel spreadsheet (Optigen® Evaluator) designed to help dairy
producers, nutritionists, consultant and extension agents evaluate the Income Over Feed
Costs of supplementing Optigen®. These combinations varied depending on amount and
costs of ingredients used to perform reformulations that involved soybean meal, corn
silage, high moisture corn, and corn grain. The price of milk and the price and amount of
Optigen® fed were also important factors in these calculations. Instructions for the proper
use of the Optigen® Evaluator decision tool are presented in Table 2. These instructions
were a modification of the Income over Feed Supplement Cost analysis proposed by
Cabrera et al. (2009). National Research Council (2001) tables were used as a reference
feedstuff nutrient composition (DM % and CP%). Soybean meal (SBM) was chosen as
the protein supplement for partial replacement in the diet simulations by Optigen®,
because they have been shown to have similar ruminal degradation curves (Garcia-
Gonzélez et al, 2007, Palmer et al., 2007). Other protein supplements that could be

partially replaced by Optigen® in dairy cattle diets are presented in Table 3.
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RESULTS AND DISCUSSION

Least squares means for milk production composition are provided in Table 4.
Milk yield was 0.5 kg/d/cow greater (P < 0.01) for OPT than for CON (Refer to Chapter
I1). Under the conditions of the simulations performed in this study, OPT reduced feed
cost only when corn silage was used to fill formulation space while milk income minus
feed cost was increased by OPT for all scenarios. A decision tool spreadsheet was
developed to allow for further economic simulation analyses with the ability to vary the
milk yield response to OPT, the cost of OPT, and the CP and energy supplements
evaluated. Results of the economic analysis using the decision tool are presented in Table

5.

Milk income minus feed cost was greater in all the diets that contained Optigen®.
This was especially evident when the diet formulation space created by use of the product
was filled with corn silage, where feed cost was reduced and milk income minus feed
cost was $ 0.21 + 0.051/cow/day greater. Change in nutrient composition of diets during
trial period March to June 2008 after reformulation with Optigen® and IOFC when corn
silage was utilized to fill formulation space are presented in Table 6. When diet
formulation space was filled with high-moisture corn, cost benefit to use the product was
$ 0.15 + 0.040/cow/day, and when dry corn grain was used the cost benefit was $ 0.015 +
0.039/cow/day. The lower cost-benefit when high-moisture corn and dry corn grain were
used to fill the formulation space was due to a higher feed cost compared with corn

silage, which had a feed cost (OPT-CON) of $ -0.020 + 0.039.
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Optigen® effects on milk yield (+0.5 kg/d/cow greater (P < 0.01) for OPT than for
CON) could be due to changes in populations or functions of ruminal microbial species,
their interrelationships with the extra energy supplements, and subsequent effects on
microbial efficiency and growth (Akay et al, 2004). Logically, if more dietary nitrogen
can be captured by ruminal microorganisms, the efficiency with which dietary nitrogen is

captured in milk should increase (Chalupa, 2007).

A study conducted by Varga and Ishler (2008) reported that Optigen® reduced
diet costs when partially replacing soybean meal and increasing forage while maintaining
the supply of metabolizable protein and milk yield. They also reported that Optigen®
numerically increased milk yield by 1.2 kg/d (P<0.11). Urea, an NPN compound, can be
relatively inexpensive per unit of crude protein equivalents (CPE) compared with true
protein supplements, such as soybean meal. Urea can be utilized in ruminant rations
because it is hydrolyzed to ammonia in the rumen and can be incorporated by microbes
into microbial protein, which can be subsequently digested and absorbed post-ruminally,
thereby serving as a source of amino acids for the host animal (Galo et al, 2003).
Depending on protein supplement prices, the use of Optigen® may help lower feed costs.
In addition, by increasing the CPE density of dietary protein supplements space was
created in formulations that afforded nutritionists an opportunity for manipulating dietary

carbohydrate fractions.
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Comparisons of RDP and RUP prices between different protein sources, urea and
Optigen® are presented in Table 7. To obtain values of RDP ($/kg), RDP ($/kg), and
RUP digestible ($/kg), formulas were adapted from Bethard (1998) to express values in

metric system:
(1) % CP x (% RDP =+ 100) = RDP as a % of DM
@) (% RDP of DM =+ 100) x (% DM x 908 kg/ton) = kg RDP/ton as-fed
(3)  $/ton + kg RDP/ton as fed = $/kg RDP

(4)  Same steps to calculate RUP.

The method described considered RUP digestibility but not palatability or quality.
With current (July, 2009) ingredient market prices, Optigen® had a higher price
($2013/ton) compared with SBM ($480/ton) and other protein sources, however was one
of the cheapest sources of RDP ($0.76/kg) compared with SBM ($1.92/kg) due to its
density (high DM, CP and RDP percentages). Considering nutritional aspects, prices and
cow performance, Optigen® can be a partial substitute for SBM or other potential RDP

supplying ingredients depending on market prices.
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CONLUSIONS

Optigen® increased milk vield 0.5 kg/icow/d (P < 0.01) in a field trial on
commercial WI dairy farms. Use of Optigen® decreased feed cost only when diet
formulation space was filled with corn silage in the simulation analysis. The simulation
analysis revealed that Optigen® increased 10FC by up to $0.21 + 0.051/cow/d. Depending
on feedstuff prices, milk price, additive price and the amount of additive used, Optigen®
may lower feed costs when formulation space is filled with forage and can increase
IOFC, but the economics depends greatly on the aforementioned factors and inter-
relationships. The Optigen® Evaluator tool can be used to evaluate the impact of
fluctuating market price scenarios worldwide on the economics of Optigen® use in dairy

cattle diets.
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Table 1. Feedstuffs prices period January to December 2008.

Soybean Meal- Comn Silage* Corn Grain® Com® Milk?

Solvent, 48%  32-38% DM  Ground Dry HMSC Class 111

$/kg As Fed $/kg As Fed  $/kg As Fed  $/kg As Fed $/kg

Jan-2008 0.350 0.052 0.156 0.124 0.43
Feb-2008 0.399 0.056 0.178 0.141 0.37
Mar-2008 0.398 0.058 0.185 0.146 0.40
Apr-2008 0.387 0.062 0.202 0.160 0.37
May-2008 0.372 0.063 0.207 0.164 0.40
Jun-2008 0.475 0.065 0.215 0.170 0.45
Jul-2008 0.411 0.063 0.206 0.163 0.40
Aug-2008 0.389 0.063 0.207 0.163 0.38
Sep-2008 0.393 0.061 0.197 0.156 0.36
Oct-2008 0.277 0.055 0.172 0.136 0.38
Nov-2008 0.299 0.054 0.167 0.132 0.34
Dec-2008 0.320 0.053 0.161 0.127 0.34
Average 0.373 0.059 0.188 0.149 0.38
SD 0.054 0.005 0.020 0.016 0.032

! Feedstuffs magazine, period January to December 2008.
2 Values of corn silage and HMSC were calculated on a corn grain ($/bushel) base.

3 Gould (2009).
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Table 2. Instructions to use the IOFC spreadsheet (Optigen® Evaluator). Adapted

from Cabrera et al. (2009) Income over feed supplements costs recommendations.

SECTIONS

RECOMMENDATIONS

| — Set protein source

(See Figure 1)

Il — Set energy source

(See Figure 2)

I11 — Optigen® Evaluator

(See Figure 3)

In this section you need to input the DM%, CP% and price ($/kg) as
fed (AF) of the protein feedstuffs to be used. Initial necessary data of
composition of feeds (DM% and CP%) comes from NRC (2001) table
number 15-1. Cells marked in yellow are input data that can be
overwritten as desired. Main protein sources considered relevant to be
included in dairy cows diets for worldwide conditions are presented.

In this section you need to input the DM%, CP% and price ($/kg) as
fed (AF) of the energy feedstuffs to be used. Initial necessary data of
composition of feeds (DM% and CP%) comes from NRC (2001) tables
number 15-1 and 15-2a. Cells marked in yellow are input data that can
be overwritten as desired. Main energy sources considered relevant to
be included in dairy cows diets for worldwide conditions are presented.

This section is divided in sub-sections for better understanding.




Table 2. Continued...
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SUB-SECTIONS

RECOMMENDATIONS

1 — Input data
1.1 — Optigen®

1.2 — Select a source of protein to be
replaced

1.3 — Select a source of energy to add to
diet

1.4 — Milk Increase/Decrease assumption

1.5 - Milk Price

2 — Analysis (Output data — Results)

2.1 — Optigen®

2.2 — Source of protein

2.3 — Source of energy

2.4 — Value of change in milk production

2.5 — Value of Using Optigen®

Cells marked in yellow are input data that can be
overwritten as desired.

Set Optigen® amount (kg/cow/d) and price ($/kg).

Use drop box menus to select protein ingredients
previously updated in Section |. Potential feedstuffs to
be replaced like Soybean Meal, Canola meal, Sunflower
Meal, and Cottonseed Meal are included.

Use drop box menus to select energy ingredients
previously updated in Section Il. Potential feedstuffs to
be added like Corn Silage, High Moisture Corn, and
Corn Grain Ground are included.

Use right/left arrows to adjust the amount of milk
(kg/cow/d) assumed to be increased because the use of
Optigen® and reformulation. Maximum amount s
adjusted up to 500 cc and minimum of O cc.

Use right/left arrows to adjust milk price ($/cwt)
according to market.

Output data were to see results, but you are not allowed
to change because they may include formulas.

Amount (kg DM) and value ($/cow/d) because of
adding Optigen® to the diet.

Amount (kg DM) and value ($/cow/d) because of
source of protein replaced.

Amount (kg DM) and value ($/cow/d) because of
source of energy replaced.

Value associated to milk increase/decrease (1.4) and
milk price (1.5).

Cost benefit because of reformulation.




117

Table 3. Potential protein sources to be partially substituted by Optigen® in dairy

cow rations.

Protein Source CP" RDP RUP  RUPdigestt  Met' Lys*

% % ofCP % of CP % % of CP % of CP
Soybean Meal, 48% 53.8 65 35 93 1.44 6.29
Canola Meal 37.8 64 36 75 1.87 5.62
Linseed Meal 32.6 47 53 85 1.76 3.69
Cottonseed Meal 449 58 42 92 1.59 4.13
Sunfloner Meal, whulls 28.4 84 16 90 2.29 3.56

! Mean values from NRC (2001). Table 15-2a.
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Table 4. Effect of diet reformulation with control-release urea (Optigen®) on milk,

milk components, and MUN.

Control Optigen@5
Variable
Dairy Farms, n 16 16
Cow average/farm, n 148 148
Control Optigen® SEM P-Value
Variable!
Milk Yield, kg/d 35.4 35.9 0.2 <0.01
Fat, % 3.72 3.69 0.02 0.07
Fat Yield, g/d 1317 1322 8 NS
Protein, % 2.98 2.97 0.01 NS
Protein Yield, g/d 1055 1065 6 0.13
MUN, mg/dl 12.4 13.2 0.3 <0.01

L All data are least square means.
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Table 5. Economic impact of Optigen® use in dairy herd diets.

CP Supplement  Ingredient Used to Feed Cost Milk Income Milk Income - Feed
Replaced by Fill Formulation OPT - CON OPT - CON Cost
OPT Space ($/cow/day) ($/cow/day) ($/cowlday)
SBM-48 Dry Comn 0.047 (+ 0.027)  0.192 (+ 0.016) 0.15 (+ 0.039)
SBM-48 Corn Silage -0.020 (£ 0.039)  0.192 (+ 0.016) 0.21 (+ 0.051)

SBM-48 HM Corn 0.042 (+0.028)  0.192 (+ 0.016) 0.15 (+ 0.040)
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Table 6. Change in nutrients composition of diets during trial period (March to
June 2008) after reformulation with Optigen®, and IOFC when com silage was

utilized to fill formulation space.

CON OPT
DM, %* 50.5+ 3.9 50.8 +5.0
CP, %? 17.9+0.8 18.1+0.6
Soluble Protein, % of CP* 498+7.0 52.5+5.3
RDP, % of CP® 64.1+1.9 65.2 +2.3
RUP, % of CP® 35.9+1.9 34.8+2.3
NEL, Mcal/kg® 1.65 + 0.04 1.64 +0.04
Forage, % of DM?® 555+3.1 56.0 £ 3.0
NDF, % of DM? 28.6 £ 2.1 29.2 +2.0
NFC, % of DM? 415+25 40.4+2.0
TDN, % of DM? 71.8+ 1.4 714+14
Starch, % of DM* 23.0+29 22.6 + 4.6
Milk Production, kg/d* 345 34.9
Milk Price Class IlI, $/cwt 0.18 0.18
IOFC, $/cow/d® 0.21

! Dairy One Analysis (lthaca, NY).

2 Dairyland Labs (Arcadia, WI).

¥ Nutritionists ratio formulation.

* Assuming 0.5 kg/d/cow greater (P < 0.01) for OPT than for CON.
> Class 11l price from period March to June 2008 (Gould, 2009).

® Income Over Feed Cost from period March to June 2008.
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Table 7. Comparisons on CP, RDP and RUP prices between different proteins

sources, Optigen® and urea.

Protein Source DM- CP' Ton® RDP’ RUP® RUP digest”
% % $ $/kg $/kg $/kg

SBM, 48% 89.5 53.8 480 1.92 2.54 2.73
Canola Meal 90.3 37.8 330 1.67 2.97 2.78
Linseed Meal 90.3 32.6 275 2.20 1.77 2.29
Cottonseed Meal 90.5 44.9 330 1.53 2.12 2.30
Sunflower Meal 92.2 28.4 237 1.19 6.24 6.94
Urea 99.0 281 567 0.21

Optigen® 99.0 256 2013 0.76

1 NRC (2001).
2 Feedstuffs, July 20009.

3 Values calculated using Bethard (1998) and NRC (2001) information.



Figure 1. Section I, protein feedstuffs (NRC, 2001) example.

SECTIONI

PROTEINS FEEDSTUFFS (NRC,2001) 7th Revised Edifion

Name DM %
BLOODMeal, nng dned 20.2
BLOODMeal, batch dned 20.2
BEEWEES GRAINSDred 20.7
BEEWEERS GFATNSWet 218
CANOLAMeal mech. Extracted 20.3
COPN, YELLOWDnstillers gramms with solubles, dned 80.2
CORN, YELLOWGluten meal, doed 26.4
COTTON SEEDMeal, solvent, 41% CP 205
FISH BYPRODUCTS Anchovy, meal, mech. 2.0
FISH BYPRODUCTSMenhaden, meal, mech. 21.2
LINSEED (FLAX)Meal, solvent 20.3
MEATMeal, rendered 93.9
MEATMeat and bone, rendered 240
PEANUTMeal, solvent 023
SAFFLOWEEMeal, solvent 933
SOYBEANMeal, expellers, 45% CP 29.6
SOYBEANMeal, solvent, 44% CP 29.1
SOYBEANMeal, solvent, 48% CP 895
SOYBEANSeeds. whole 20.0
SOYBEANSeeds, whole roasted 21.0
SOYPLUS 20.0
SUNFLOWEEMeal. solvent 9212
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0.550

0.037
0298
0.1530
0.575
0.300

0.890
0.315

0285

0.130

0.335
0.408

0.450
0.370
0.180




Figure 2. Section Il, energy feedstuffs (NRC, 2001) example.

SECTION IT

ENERGY FEEDSTUFFS (NRC,2001) 7th Revised Edifion
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BAKEEREY BYPRODUCTByproduct meal
BARLEYGrain, rolled

CORN, YELLOWGrain, cracked, dry

COERN, YELLOWGrain, ground, dry

CORN, YELLOWGrain, steam-flaked

COFRN, YELLOWGrain, rolled, high moisture
COERN, YELLOWGrain, ground, high moisture
COFRN, YELLOW Shell, high moisture

CORN, YELLOWGrain and cob, dry, ground
COFN, YELLOWGrain and eob, high moistare, ground
CORN, YELLOWHominy

CORN, YELLOW Silage, normal 32-38% DM
FATS AND OILSTallow

FATS AND OILSVegetable o1l

QATSGramn, rolled

POTATOByproduct meal

RICEEran

SORGHUM, GRAIN TYPEGrain, dry rolled
SORGHUM, GRAIN TYPEGrain, steam-flaked
SUNFLOWERO1l seeds, whole
WHEATGrain, rolled

WHEATMiddhngs

12.5
124
04
04
04
02
0.2
01
B.6
84
119
B8
0.0
0.0
132
10.3
15.3
11.6
11.6
19.2
142
18.5

0.150

0.166

0.110
0.116

0.120
0.061

0.109

0.140

0.130




Figure 3. Section 111, Income Over Feed Cost example (Optigen® Evaluator).

SECTION Il

124

Optigen® Evaluator

J.F. Inostroza, V.E. Cabrera, R.D. Shaver, J.M. Tricarico

1 INPUT DATA As Fed Price
kg/cow/d $/kg
1.1 Optigen® 0114 | 1.63
1.2 Select a source of protein to be replaced
SOYBEANMeal, solvent, 48% CP 0.408
1.3 Select a source of energy to add to the diet
CORN, YELLOWSilage, normal 32-38% DM 0.061
1.4 Milk Increase/Decrease because use of optigen kg/cow/d
g %)
1.5 Milk Price $lowt
| 4] 1] [ [ 18.00
2 ANALYSIS Amount Value
kg DM $/cow/d
2.1 Optigen® 0.113 -0.186
2.2 SOYBEANMeal, solvent, 48% CP -0.620 0.283
2.3 CORN, YELLOWSilage, normal 32-38% DM 0.507 -0.088
24 Value of change in milk production 0.198
$/cow/d
2.5 Value of Using Optigen® I 0.21




