
Urea
• A “non protein nitrogen” (NPN) source of protein

• Amount in protein supplement indicated by second number on label (32-18)

• Can be fed to animals over 450 pounds
• Need to feed a minimum of 3 pounds of grain to utilize the nitrogen

• Is a degradable protein that helps feed rumen microbes
• When microbes die, they are utilized in the lower digestive system

• Limitations:
• Maximum of 25% of total protein can be from NPN
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Comparing Feeds
https://lethbridge.ccwg.ca/product/00/can5031/Be
ef-Mineral-1010-110kg-Tub

https://www.mhfcstore.com/1010-goat-mineral-
loose-cfb03859.html

32



Protein Sources
• Peas 24 % $    420 / T

• Lentils 24 % $ 1,322 / T

• Fababeans 24 % $ ?

• Alfalfa pellets18%  $ 714 / T

• Peas   $ 420 / T =  $ 1.75 / kg  
240 kg            protein

• Canola meal  38% $ 466 / T

• Soybean meal 46 % $ 690/ T

• Distiller’s grains

– Corn    30 % $ 348 / T

– Wheat 40 % $ 425 / T

• Wheat DDG’s

– $ 425 / T = $ 1.06 / kg

400 kg protein
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Value of Protein and Energy

Protein – Canola meal

• 38 % Protein  $ 535 / Tonne 

535 $ / Tonne

380 kg protein

= $1.40 / kg protein

Energy - Barley

• 3239 Mcal DE  $ 270 / tonne 

270 $ / Tonne

3239 Mcal

= $0.083 / Mcal DE
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Cereal Grains
• Oats   $ 305 / T  or $ 4.700 / bu.

– 11% Protein

– 77% TDN

• Brown Oats (SO1 or Nasser)

– 11% Protein

– 83% TDN

– Higher fat content 

• Barley  $ 270 / T or $ 5.87 / bu.

– 12.5% Protein

– 83% TDN

• Wheat   $ 330 / T or $ 8.98 / bu.

– 13.5% Protein

– 88% TDN

• Corn  $ 339 / T or $ 8.61 / bu.

– 10% Protein

– 88% TDN

35Government  of Alberta  Weekly Grain Market Review Nov 17, 2023

Comparing Oats and Barley
• What is in 1 tonne of each grain?

• Protein and Energy are main concerns

Crop Mcal Digestible energy Kg Protein

Barley

83 % TDN, 12.5 % protein 3239 110.6

Oats

77 % TDN, 11 % protein 3065 (94 %) 99.20 (89 %)

83 % TDN, 11 % protein 3239 (100 %) 99.20 (89 %)
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Price Discount for Oats
• Difference in Kg protein  110.6 – 99.2 = 11.4 kg

– 11.4 kg x $1.40 = $ 15.96

• Difference in Mcal DE = 3239 – 3065 = 174 Mcal

–174 Mcal x $ $ 0.083 = $14.42

• $15.96 + $14.42 = $30.38 per tonne 

• $ 30.38 / 64.8 bushels = $ 0.47 per bushel discount 

• Brown oats $ 15.96 / 64.8 bushels = $ 0.25 discount
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Comparing Wheat and Corn
Corn

• Lower starch than wheat 

• Slower digestion, less bloat concerns

• Protein – 10 %

• 100 kg of protein x $1.40 / kg

= $ 140 / tonne

• TDN – 88%

Wheat
• Red varieties have higher protein 

• White varieties better for finishing diets

• Protein – 15 %

• 150 kg of protein x 1.40 / kg

= $ 210 / tonne

• TDN – 88%
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Silage Value at Different Moisture

• 1 ton of silage at 65 % moisture
• 35 % Dry matter

• Price of $ 85 per ton (4.25 ¢/lb.) 
as fed

• Calculate pounds of dry matter
2000 lbs. x 0.35 = 700 lbs. / ton

• Calculate value per pound of dry 
matter

• $85 / 700 pounds = 12.1 ¢/lb. 

• Actual moisture at 59 % moisture
• 41 % Dry matter

• Calculate pounds of dry matter
2000 lbs. x 0.41 = 820 lbs. / ton

• Price with value per pound of drry
matter

• 820 pounds x 12.1 ¢/lb. 

=$99.20 / ton

396% difference – straight calculation = 85 x 1.06 = $90.10 / ton 

Low Quality Forage After Calving
• Straw is not an option!   

• High fibre 

• Low energy

• Low protein

• Need hay or silage 

• Grain is also required

• Protein, calcium, 
magnesium

• Trace minerals

• Vitamins 40



Limit Feeding Cows in 2002
• Research done at U of Alberta (Kinsella Ranch)
• http://www1.agriculture.alberta.ca/$department/deptdocs.nsf/all/beef8820

• Corn was a cheaper energy source than hay

• Minimum 0.5% of BW fed as long hay 

• Corn fed to meet energy requirements

• Supplemental protein

and minerals provided
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2002 Low Forage Rations
• Research completed at the University of Alberta

• Cows fed forage at 0.5% of body weight during pregnancy
• Then switched to “regular” forage intake after calving

• Condition was maintained and no problems with calving

• Calf birth weight was as expected with minimal health problems

•Conclusion: To ensure proper rumen function, forage 
to be fed at 1% of dry matter intake
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Possible Low Forage Rations:

1400 pound cow in mid pregnancy

• Barley straw 14 pounds

• Barley grain 11 pounds

• 32% supplement 1 pound

• Grass hay 14 pounds

• Barley grain 8 pounds

• 32% supplement 0 pounds

1400 pound cow in late pregnancy

• Barley straw 14 pounds

• Barley grain 14 pounds

• 32% supplement        1 pound

• Grass hay 14 pounds

• Barley grain 10.5 pounds

• 32% supplement 0 pounds

43Recommended intake 26 pounds  Typical dry matter intake 35 pounds  

Liquid Molasses on Straw Bales

• Old product that re-surfaces when feed supplies are tight 
and low quality forages are used in a ration

• Producers “feel good” because they are “doing something” 
to help feed the cows

• The sales person portrays to be an “expert” in nutrition
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Liquid Molasses (label)
Protein Calcium Phos. Magnesium Potassium Salt 

32% 0 1.0 0.1 1.5 5 

Sulfur Copper Mang. Zinc Selenium Cobalt 

0.2 220 762 670 4.54 3.9

Vit A Vit D Vit E Moisture Cost 
$0.25 / lb.150,000 40,000 100 41%
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Molasses Application Rate on Straw

• 70 to 100 pounds applied per 1000 lb. round bale

• Cost $ $21.50 to $ 30.00 per bale ($0.30 / lb.)

• 1000 pound cow can eat 12 to 14 pounds of straw

• 71 cows fed on a 1000 lb. bale

• 1.0 to 1.4 pounds molasses intake / day

• Total Dry Matter Intake limited by 
• NDF content in diet

• Total protein in diet
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Nutrients Added to Straw
Nutrient content 14 lbs. straw + 1.0 lbs. + 1.4 lbs.

Protein (g) 238 (4.2%) 383 (6.3%) 441 (7.0%)

TDN (lbs.) 5.74 6.38 6.63

Calcium (g) 15 15 15

Phosphorus (g) 6 10 12

Magnesium (g) 10 10 10

Potassium (g) 88 95 97

Salt (g) 3.0 26 (0.46%) 35 (0.56%)

Sulfur (g) 7 8 8

30% of Protein from NPN sources 47

Impact on Energy and Protein
14 pounds straw 1.4 pounds suppl Difference Barley 

Digestible Energy 11.4 mcal 13.21 mcal 1.81 mcal 0.2 pounds

Canola meal 

Protein 238 grams 441 grams 203 grams 1.2 pounds
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Ingredient Cost per pound Cost / head / day

30% Molasses $0.30 $0.57

Barley Grain $7.40 / bushel $0.03

Canola meal $355 / tonne $0.19

Total $0.22



What Else Needs to be Done?

• For a 1400 pound cow in late pregnancy  

• Consuming 20 pounds straw, 1.4 pounds molasses and 7 
pounds of barley or 8 pounds of oats

• ADD:
• 0.2 pounds limestone

• 0.03 pounds magnesium oxide

• 0.01 pounds Vitamin E (50,000)

• Free choicing a 1:1 mineral or 2:1 mineral will not work
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Injection Supplementation 
• Product “XXXXX”

Animal Type 500 lb. calf 950 lb. heifer 1450 lb. cow

ml / dose 5 6.33 7.25

Doses / year 2 4 2

ml / year 10 25.32 14.5

Cost / head $5.30 $ 13.42 $ 7.69
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Injection Supplementation 

Micro
Nutrient

Concentration 500 lb. calf 950 lb. heifer 1450 lb. cow

ml / year 2 x 5 ml 4 x 6.33 ml 2 x 7.25 ml

Milligrams supplied per year

Copper 15 mg/ ml 150 379.8 217.5

Manganese 10 mg / ml 100 253.2 145

Zinc 60 mg / ml 600 1519.2 870

Selenium 5 mg / ml 50 126.6 72.5
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Injection Supplementation 

500 lb. calf 950 lb. heifer 1450 lb. cow

Supplied Required Supplied Required Supplied Required

Copper 0.41 mg 55 mg 1.04 mg 150 mg 0.6 mg 133 mg

Manganese 0.27 mg 207 mg 0.69 mg 400 mg 0.4 mg 532 mg

Zinc 1.64 mg 213 mg 4.16 mg 410 mg 2.38 mg 519 mg

Selenium 0.14 mg 1.19 mg 0.35 mg 2.0 mg 0.2 mg 2.53 mg

Milligrams of nutrients supplied per head per day 
Compared to requirements from CowBytes (NRC 2000)

Approximately 50% of copper, manganese and zinc requirements met 
by forage and grain.  Only 10% of selenium supplied by feed.
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Salt and Mineral Supplementation

53

https://tarterusa.com/tarter-
products/super-duty-elevated-
mineral-feeder

Free Choice Mineral Intake
(not published)

• Days between visits: • Range in Consumption:  
• Grams per head per day

54

Cows 4.8

Yearlings 2.6

Calves 3.1

Hand et. al., 1996

Cows 1 - 774

Yearlings 1 - 816

Calves 1 - 1140



Mixing Salt, Minerals and Vitamins
• Free choice consumption is possible up to        

3 to 5 ounces per head per day

• Typical straw – grain free choice mix

– 35 grams salt 28 grams = 1 ounce

– 50 to 100 grams limestone

– 9 grams of magnesium oxide

– 6 grams each vitamin ADE (10 million) and 
vitamin E (50,000)

• Dried molasses to improve intake 

– 7 to 10 grams per head per day.
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Use of Rumensin and Bovatec
• Improves feed conversion efficiency 

• Improves average daily gain

• Coccidiosis preventative 

• Reduces rumen digestive upsets

• Reduces the occurrence of liver abscesses

• Economic advantage especially with high cost feedstuffs

– $ 5 : 1 return on investment  
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What are the Animals Telling You?
• Body condition score is a hands on evaluation of how much fat 

an animal is carrying.  Visual appraisal is not as accurate but 
can be helpful
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Cow in Good Condition 
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• Can add more straw and low 
quality roughage to the ration 
because energy requirements 
are lower

• Usually less problems with 
calving due to good muscle 
tone



Cow in Moderate Condition 
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• Depression seen below 
the short ribs

• Also sharper back line 
near the tail head

• Will need additional grain 
to be in condition at 
calving

Cow in Thin Condition
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• Requires an additional 1400 
pounds of hay to stay warm

• Foetal imprinting – calf 
function, growth rate, health 
and feed efficiency negatively 
impacted by a thin cow

• Difficult to produce adequate 
quality and quantity of 
colostrum at calving



Evaluate Manure and Rumen Function
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• Shape and texture of manure reflects 
rumen function and health

• Should be flat like a pie 
• Proper digestion occurring
• Optimize nutrient uptake and use 

by the animal
• Watery manure indicates a digestive 

upset

Low Quality Forage Ration 
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• Low protein ration reduces:
• Fibre digestion rate
• Ability of the cow to consume feed
• Microbial populations present in the 

rumen
• Low protein ration increases:

• Length of time to have feed pass through 
the digestive system

• Possibility of impaction



How to Remedy the Problem
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• Reduce the amount of low 
quality forages in the ration

• Feed more protein to improve 
rumen microbe populations

• Provide more grain

– To increase weight gain and 
improve body condition 

Planning For Next Year
• Seed a winter annual with cereal crops used for silage or 

greenfeed

– Fall rye, winter wheat, winter triticale.

• Seeding rate one bushel per acre

– Will germinate, but not grow significantly until mid August 

• Excellent late season grazing

• Very early spring regrowth for grazing

– Give perennial pastures more time to grow in the spring
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