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Attention to detail bring profitability, success 

Efficiency pays big dividends 
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     Bio-Ag consultants Bob Schmidtknecht (far left) and Travis Klinkner (center) examine al-
falfa plants with farmer Jim Halama (right) on his farm near  Independence, WI . 



meeting in Korea. My topic, one 
I’ve talked about many times, was 
“What’s achievable? Can we feed 
the world organically?” 
   We need to remember that or-
ganic farming is in fact not a 
farming system. You can be certi-
fied organic by just doing nothing. 
Biological farming, on the other 
hand, is a farming system. It’s 
about doing everything you can to 
get soils healthy and mineralized. 
It’s using proper tillage and bal-
anced fertilizers made from high 
quality materials. It’s dealing with 
calcium not just as it relates to pH 
but providing plant available cal-
cium. It’s proper use and under-
standing of green manures, com-
post, stacked aged manure, and 
raw livestock manures. And most 

Dear farmer/agribusinessperson, 
   WOW… it’s fall already. How 
did that happen? Where did the 
summer go? 
   It hasn’t been a great year in 
farming for us. Yields were 
okay, but there were too many 
weeds; too much rain and then 
not enough rain. One nice thing 
about agriculture, though, is that 
we get to start all over again 
fresh, starting from now. 
   Fall is a time of getting ready 
for spring. What will we do dif-
ferent? What new things will we 
try? 
   I know the ground is ‘tight’ 
and we will rip as much as pos-
sible. We are now in the process 
of spreading our stacked, aged 
manure and pumping the pit. 
We’ve also been planting green 
manure crops on as many acres 
as we can. We also like to get 
our calcium products spread on 
our hay ground in the fall, Or-
ganiCal at 500-1000 lbs./acre 
depending on the soil type, the 
age of the stand, and previous 
applications.  
   We’re getting ready, we know 
2012 will be a better year-- 
that’s the optimism of farming. 
   I just returned from another 
trip, a tour in Australia that fol-
lowed a presentation at the Or-
ganic World Congress/IFOAM 
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of all, it’s about healthy soils. 
   Bob Yanda, president of Mid-
western Bio-Ag of Iowa, will be 
speaking this winter at the U.S. 
No-till Conference and I will be 
at the Ontario, Canada Innova-
tive Farmers conference. The 
topic of those talks, too, will be 
about ‘healthy soils.’ Everyone 
it seems, biological, organic, 
and conventional, is interested. 
 

Do we appreciate what or-
ganic has done for farming? 

   The organic community needs 
to be thanked for bringing forth 
awareness of old but newly un-
derstood and newly improved-
upon farming practices.  Or-

(Continued on page 3) 
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father 
didn’t 
under-
stand, 
nor did 
he un-
derstand when and how to use 
the plant material carbon, min-
erals, and biology cycling. He 
also didn’t have the equipment 

we have today.  
   Biological farming is a focus 
on biology, diversity of plants, 
and a balance of minerals. It’s 
really about creating an ideal 
home for growing and feeding 
more biology.  
   It’s the conventional farmer 
(if there is such a thing any-
more) who will adopt and adapt 
the concepts, putting more fun 
and challenges into farming. 
Can we grow 50% more crops 
with these farming practices? 
Can we do it with less nitrogen, 
chemicals and biotechnology? 
That’s the question for all of us! 
To put it another way, there are 
‘clean’ technologies and there 
are ‘dirty’ technologies: the 
choice is ours. 
  A great comment I heard in 
Australia was, “It’s not rocket 
science. It’s much more com-
plex.”  After all, we’re dealing 
with different soil conditions, 
different weather, and the com-
plex underground biological, 
carbon, and nutrient world. 
   Many farmers are going to-
ward biological farming now, 
heading in this new-old way of 
farming. It’s exciting to see. We 
are not going to get to a new 
level of production by doing 
what we are doing now, even if 
we do it better with cleaner 
technology. It’s going to take 

(Continued on page 4) 

ganic farming must have some-
thing to do with ‘organic mat-
ter’ and delivering nutrients in a 
‘carbon’ organic material, as 
well as the use and proper use 
of growing these carbons. 
   The concept of three types of 
Carbon-- green, brown and 
black-- is something my grand-

(Continued from page 2) 

   Winter barley, planted after corn silage harvest, growing on Otter Creek 
Organic Farm, photographed Oct. 26, 2011. 
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   At Midwestern Bio-Ag we are 
expanding our fertilizer line 
with a new carbon-based liquid 
fertilizer. These are soluble car-
bons and nutrients for row or 
crop fertilizer. 
   A group I met with in Austra-
lia has been doing a similar 
thing for ten years.  They take 
the fertilizer base and add extra 
different minerals and biology 
for different crops: what they 
add for legumes is different 
from what they add for grains. 
We will be testing their prod-
ucts added to our base this sum-
mer. 
   From my travels, I get ideas, I 
learn, I’m always looking for 
ways to improve or expand our 

knowledge and posi-
tive, productive prod-
ucts. 
   If you use liquids as 
a pop-up or as an 
easy way to provide a 
starter at planning, 
check out our new L-

CBF. The results have been out-
standing in our testing. (Read 
more in the article on page 10  
of  this newsletter.) 
   Now that winter is coming on, 
it’s certainly a time to get new 
ideas, make new plans, expand 
your knowledge, and be ready 
to go into next year. 
   Our next issue of the newslet-
ter will include our schedule for 
winter meetings; they are as al-
ways our opportunity to share 
new knowledge and new ideas 
with you. 
 

Gary F. Zimmer 
 

one way to do things. There are 
many different soils and soil/
growing conditions, many dif-
ferent farming methods, but cer-
tainly there is much common 
ground from America to Austra-
lia to Africa.  
   Biological farming is biologi-
cal farming the world over, it’s 
just that the goals are achieved 
in different ways. The goals are 
the same: quality balanced min-
erals, nurturing soil life, carbon 
cycled minerals and carbon-
based minerals with much more 
than just N-P-K. There is the 
need for calcium, sulfur, mag-
nesium, all the traces (zinc, 
manganese, iron, copper, bo-
ron).  

   What are the limiting factors? 
Many places in the world it’s 
impossible to get a perfect soil 
test with perfect ratios in ideal 
ranges. Yet, the nutrients still 
need to be provided for the 
plant. Crops fertilizers and plant 
feeding do seem necessary.  
   Here in the Midwest, that’s 
much easier; we have much 
greater opportunities. We can 
actually farm pretty well with-
out being good at all the plant, 
biological and mineral manipu-
lations. But our potential is still 
much greater than the ‘pretty 
good’ that we are doing. 

soil health plus more plant avail-
able minerals and a greater vari-
ety of them.  
   One real interesting research 
presentation at the Korean con-
ference was a study of commer-
cial fertilizers versus compost. 
This of course was comparing 
only parts of a farming system 
and leaving many questions un-
answered --  what was the till-
age, what about the minerals, 
calcium, and soil health? And 
because they assume it’s a num-
bers game ( i.e. so many units of 
N-P-K must be provided), in the 
study the amount of compost 
used was huge, and I’m not sure 
of the economics of it. 
   Anyway, the com-
parison showed no dif-
ferences in yields until 
the fourth year (on a 
three year study, they 
would have discovered 
no difference at all!). 
Starting in the fourth 
year and through the seventh 
year, the compost plots just kept 
doing better, proving that num-
bers aren’t the only answer. Ap-
plying the same amount of NPK 
nutrients via compost as you did 
with the soluble fertilizer, you 
get a slow release which takes 
time to happen, and to show re-
sults, but then also provides 
more than just those three nutri-
ents. 

Learning from the world 
   You probably wonder what 
I’m doing, spending so much 
time traveling the world. My 
main message is that there is no 

(Continued from page 3) 
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composition should be in-
creased.  Many farmers follow 
this practice and see an increase 
in residue breakdown in their 
fields.   
   However, a three-year study 
on applying fall nitrogen to resi-
dues done at the University of 
Wisconsin does not support this 
practice.  The UW researchers 
found no difference in residue 
decay in two of the three years 
of the study when either ammo-
nium sulfate or 28% urea-
ammonium nitrate were applied 
to corn residues in November 
compared to a control where 
nothing was applied to the resi-
dues.  If University research has 
found no benefit to applying 

(Continued on page 6) 

By Leilani Zimmer-Durand 
MBA Research Specialist 
 
   Residue management 
has become more of an 
issue in recent years be-
cause changes in farming 
practices have led to more 
residue production and 
persistence.     
   According to University 
of Illinois professor Fa-
bian Fernandez, “Corn 
stover has become more 
of a management concern 
over the years as new hy-
brids produce stronger 
stalks, relatively larger 
amounts of biomass, more 
corn-on-corn acres are 
planted, and less tillage is 
done.”   
   If those residues don’t break 
down well in the fall, they can 
cause problems for spring plant-
ing by plugging up planters, 
keeping soils cool and wet 
longer causing planting delays, 
and by harboring diseases that 
can cause problems 
for the new crop.  
It’s important to 
address residues in 
the fall to avoid 
these problems in 
the spring. 
   The goal of good 
residue management 
is to get the residues 
to break down both so 
that the nutrients in the residues 
can be returned to the soil 
where they can be utilized by 

Fall residue management 

the next crop, and so there isn’t 
a thicker layer of residues on 
the ground on the spring.   
   One method many farmers 
use to try to speed residue de-
composition is applying nitro-

gen in the fall.  Resi-
dues are very high in 
carbon, which means 
their carbon to nitro-
gen ratio is very 
high.  The high C:N 
ratio slows micro-
bial decomposition 
and can cause tie-
up of soil N as mi-
crobes break down 

the high carbon residues.  By 
applying nitrogen to the resi-
dues, the C:N ratio of the resi-
dues is reduced, and thus de-
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too long to apply residue break-
down products, the tissue will 
dehydrate, making it more diffi-

cult to break down.    
   Another common 
mistake is apply-
ing too much ni-
trogen to residues.  
The objective of 
applying fall ni-
trogen to residues 
is to speed mi-
crobial break-
down of residues 
to get the carbon 
and minerals 
from the resi-

dues into the soil where they 
can be utilized by the next crop.  
If too much N is applied, much 
of the carbon in the residues 
will burn off, meaning it’s re-
leased to the atmosphere as car-

nitrogen in the fall to residues, 
why do so many farmers con-
tinue to do it and see 
results? 
   Like most as-
pects of farming, 
it comes down to 
good management 
practices. 
   It’s important to 
apply nitrogen and 
other residue 
breakdown prod-
ucts like enzymes, 
microbes or molas-
ses immediately af-
ter harvest.  When 
the corn is first harvested, the 
stalks still have some living tis-
sue in them, and it’s important to 
start the decay process before all 
the tissue dries out.  If you wait 

(Continued from page 5) bon dioxide.  Burning off resi-
dues does get rid of them, but it 
doesn’t help the soil maintain 
organic matter, and over time 
can lead to decreased soil car-
bon and decreased soil quality. 
   Another important step in 
good residue management is to 
lightly disc the residues after 
applying any residue break-
down products.  Discing helps 
get the residues in contact with 
the soil where microbes can get 
to work on breaking them 
down.  Discing also helps pre-
vent the residues from drying 
out too quickly, which makes 
them more difficult to break 
down. 

Products to aid breakdown 
   In addition to applying nitro-
gen, other products are avail-
able that will enhance residue 

breakdown.  Applying a 
sugar source like molas-
ses to the residues will 
feed microbes already 
present in the soil and 
enhance their activity and 
thus speed residue de-
composition.  There are 
also a number of biologi-
cal products on the mar-
ket that contain enzymes 
that will start the break-
down process, or mi-
crobes that will feed on 
the residues and speed 
decomposition.  
   There are a number of 
different ways to manage 
residues.  You can en-
hance residue breakdown 

(Continued on page 9) 
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…. Efficiency pays dividends 
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   Large fans help cool cows even during the worst heat of summer.  
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 Jim’s son Nick checks on one of the calves the farm raises. 
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…. Efficiency pays dividends 



and burning off the carbon in the 
residues will cost you time and 
fertilizer dollars, and in the end 

will do more harm to 
your soil than 
good.   
   Like any other 
management prac-
tices on your farm, 
managing residues 
requires thought, 
planning, and some 
trial and error to find 
the methods that 
work best for you on 

your farm. 
   If you need help finding a good 
residue decomposition product, 
please talk to your Midwestern 
Bio-Ag consultant. 
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either by applying nitrogen to 
the residues directly after corn 
harvest, though the 
current research does 
not back up this 
method, or by adding 
microbial enhancers 
like enzymes or mo-
lasses.   
   Whatever method 
you choose to man-
age your residues, 
remember that the 
goal of residue management is 
to get the carbon and nutrients 
from the residues back into the 
soil where they can be utilized 
by soil life and growing plants.   
   Applying too much nitrogen 

(Continued from page 6) 
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 Steers on a feedlot on one of the Halama farms are spotlessly clean; the  
lots are cleaned regularly. 

…. Fall residue management 
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…. Efficiency pays dividends 



�������� � � � � � � � � 	 
 � � � � 
 � � � � � 	 
 � � � � 
 � � � � � 
 � � � �

  Now available, a liquid fertil-
izer with all the quality farmers 
expect from Midwestern Bio-
Ag!  
  Liquid Carbon Based Fertilizer 
(L-CBF) has as its carbon 
source a high quality molasses 
that adds additional benefits to 
the other carefully selected in-
gredients, all in an easy to use 
liquid form. 
  What makes MBA’s Liquid 
Carbon-Based Fertilizer (L-
CBF) different from other liq-
uid fertilizers?  
   The carbon source in L-CBF 
is a high quality, American 
grown cane molasses supplied 
by QLF, a company that has 
been supplying customers with 
molasses for  liquid feed since 

Cane molasses is key ingredient in  
MBA’s new L-CBF liquid fertilizer 

1977. QLF is based in Dodge-
ville, WI but has ten manufac-
turing facilities in the Midwest 
and beyond, with all the molas-
ses coming from one consistent 
source in Louisiana. 
   Midwestern Bio-Ag and QLF 
have teamed up in a joint ven-
ture to bring farmers this quality 
product.  
  Why molasses, specifically 
cane molasses? What are the 
benefits? 
   “Feed the soil life” is one of 
the Six Rules of Biological 
Farming, and the ingredients in 
L-CBF certainly fill that need.  
   Cane molasses has high sugar 
levels, and sugars are known to 
feed soil microbes, stimulating 
soil biology and vigorous plant 

root growth. As these billions of 
soil microbes flourish, there’s 
more nutrient release into the 
soil, and it’s in a highly plant 
available form that provides nu-
trition for your crop. 
   Not all sugars, not even all 
types of molasses, provide the 
same boost. Cane molasses has 
been shown to have more nutri-
ents than beet molasses (higher 
levels of potassium, calcium, 
and traces) while it also has a 
different pH. 
   Molasses also has the advan-
tage of interacting well with L-
CBF’s nitrogen source, urea.  
We don’t recommend using 
urea by itself because it can 
burn seeds and/or seedlings. 
However, when it is combined 
with molasses,  the carbon to 
nitrogen ratio increases, 
“buffering” some of the harmful 
effects of pouring on straight 
urea. In addition, the added car-
bon provided by the molasses 
permits soil micro-organisms to 
metabolize any excess N from 
the urea, reducing the harmful 
effects. 

Benefits of carbon 
  Managing carbon is one of a 
farmer’s important jobs, says 
Gary Zimmer. 

(Continued on page 11) 
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   Molasses is a ‘green’ or 
young carbon, similar to what is 
found in young living plants 
that make up a green manure 
crop. It is quickly consumed by 
soil life, primarily bacteria. This 
results in a rapid release of nu-
trients in a biological form as 
these bacteria take up nutrients, 
excrete them, and then die (their 
bodies are another source of N 
and other nutrients). 
 

Other information  
about L-CBF 

 

¨ Low pH, which helps keep 
mineral availability higher 
for longer 

¨ Won’t corrode equipment 
¨ Easy to work with 
¨ Compatible with other 

chemicals, although a jar 
test prior to mixing is rec-
ommended 

¨ Use within 72 hours 
of mixing 

¨ Competitively 
priced 

 

How to use 
 

   There are a variety of 
ways to use L-CBF, all 
of which will benefit 
your crop: 
¨ Stand alone starter. 

Suitable for many 
crops: corn, soy-
beans and small 
grains 

¨ Additive to other 
liquid products 

(Continued from page 10) 

...Cane molasses in new L-CBF 

¨ A foliar applied on corn, 
beans, small grains, forages 
and pastures 

¨ Spread on residues, where it 
improves their decomposi-
tion, promoting an increase 
in the number of microbes 
which breakdown corn 
stover and other plant mate-
rials that are left in the field.  
(These residues contain 
valuable nutrients and car-
bon that benefit your soils 
and your next crop.)  

 

   Our on-farm field trials  in 
2011 showed excellent results: 
¨ Visible differences were 

observed on the L-CBF 
plots compared to the con-
trol plots, with L-CBF 
treated plants noticeably 
greener and taller 

¨ Yield improvements were 
also noted. Field check re-

sults showed from 5 to 21 
additional bushels per acre 
on the treated test plots ver-

sus the untreated plots. 
 

Ingredients 
  MBA’s Liquid Carbon 
Based Fertilizer, 10-14-
1, is made with urea, 
ammonium polyphos-
phate, phosphoric acid, 
and cane molasses. 
   An organic version is 
being developed. 
   Midwestern Bio-Ag 
in conjunction with 
QLF can also assist 
farmers in securing and 
setting up on-farm stor-
age tanks and pumps if 
needed. 

A Source…  
  of quality plant nutrients  

Promotes…  
  plant growth 

Stimulates…  
  soil biology and root growth 

Liquid CBF Control 

  Plants from a field trial with L-CBF, 
photo taken June 5. 
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   Included with this article are 
some guidelines for protein 
content and bunk space based 
on age. 
   Raising replacement animals 
is an expensive part of any 
dairy operation. However, it is 
an investment in the future and 
should be managed as such. 
Base your feeding decisions on 
sound science and monitor per-
formance on a regular basis. 
Work with your MBA repre-
sentative to develop a feeding 
program that maximizes 
growth and prepares your re-
placements for productive life-
time in your high forage dairy 
herd. 

For Sale: 
 

Straw for sale: 2011 organic straw, 
large squares, MOSA certified. 715-
262-5115 
 

4th crop hay for sale: 65-4x5 
round bales. 90%  alfalfa, WinterK-
ingII, with grass mix. Dry, wrapped, 
no waste. Transitional. Otter Creek 
Organic Farms, 608-225-9839. 
Southwestern Wisconsin — can 
deliver short hauls 
 
 
 

Other: 
 
  

Help wanted: Farm Manager or-
ganic fruit and vegetable farm near 
Washington, D.C. ; committed to 
building an integrated organic farm 
that grows the highest quality nutri-
tious produce, enhances it’s natural 
resource base, provides healthy re-
warding and productive work envi-
ronment; financially profitable. 
Competitive compensation package 
including potential long term eq-
uity. Contact Ellen Polishuk, 
farmerellen@loudounwireless.com 
or 38369 John Wolford Rd., Pur-
cellville, VA 20132 
 
 

Organic Producers: Contact Or-
ganic Valley/CROPP Cooperative 
for future opportunities in organic 
dairy, eggs, meat, soy and produce. 
Our Farmer Relations staff would 
be happy to assist you at (888) 809-
9297. 
 
 

Are you ready to help us change 
agriculture? Midwestern Bio-Ag 
needs consultants/dealers to provide 
our quality products and out-
standing service to farmers. Call    
1-800-327-6012 for details. 

 
 ��"#�$%�&����

and don’t be afraid of more 
before starting to feed good 
dairy quality hay (18% protein 
minimum) with plenty of fresh, 
clean water.  
   Don’t forget to provide 
enough bunk space for all ani-
mals to eat at the same time. 
  Target average daily gain 
should be 1.7-2.0 lbs per head 
per day post weaning. During 
this time, you can feed a higher 
forage diet with a grain/protein 
mix based on MBA’s “O” 
Heifer mineral or BioBaby 
Premix. Make sure water is 
fresh, clean, and available at all 
times. 

(Continued from page 15) 

  
Visit Midwestern Bio-Ag’s  

all-new website! 
 

¨ News from MBA 
¨ Information on MBA programs. 
¨ Product listings & descriptions. 
¨ Pages for our satellite 

operations. 
¨ Many more photos. 
¨ Frequent updates. 
¨ And more! 

 

Check it out today! 
 

www.midwesternbioag.com 
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   Calves fed a milk only diet re-
strict rumen development be-
cause milk is directed into the 
abomasums only, thus increasing 
the size of the abomasums with-
out affecting the rumen. While 
calves fed forage prior to wean-

(Continued on page 15) 

animal to better digest and util-
ize quality forage nutrients for 
growth, better immune system 
function, the need for less feed 
additives, better reproduction, 

and an additional 
1,000 to 
3,000 pounds 
of milk during 
first lactation. 
   Research 
shows that we 
need grain and 
water to stimu-
late rumen de-
velopment. We 
need to create an 
environment that 
will support rumen 
fermentation and 
the production of 
volatile fatty acids 

(VFA). Our goal is to increase 
rumen wall and papillae devel-
opment.     

By Dave Meidl 
Midwestern Bio-Ag  Livestock 
Nutrition Specialist 
 
   “My calves looked fine at 
weaning… but...” I often hear 
this from producers when doing 
a complete dairy herd walk-
through. 
   So what happened? Did the 
feed type, protein, or energy get 
changed? 
   Sometimes we are in a rush to 
get the calves onto a high forage 
diet, especially with high grain 
prices, but at this stage of the 
calf’s life, she really isn’t ready 
for a high forage diet.  
   What we need to realize is 
that the rumen is not fully de-
veloped and her body can’t di-
gest and absorb nutrients and 
energy from the forage, and 
growth rates suffer. A fully de-
veloped rumen is important for 
the proper digestion 
and absorption of nu-
trients of a high for-
age based diet that 
you will be feeding 
and maximizing 
production of your 
dairy cows. She is 
an investment in 
the future of your 
dairy herd. 
   At weaning, the 
rumen is only 
partially devel-
oped. It is im-
portant to con-
tinue to create ru-
men structure and condition for 
90 days post weaning.  
   A fully developed and func-
tional rumen allows the dairy 
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   A calf’s rumen at four weeks of age, on a diet of milk and hay. 
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degrees they need 1.6 
lbs to meet their needs. 
¨ Feed a minimum of 
an 18% (as fed) protein 
calf starter that is coarse 
in particle size and high 
in grain content. Fresh 
starter should be fed 
each day. Some produc-
ers are having great suc-

cess feeding whole grain with 
a protein/mineral supplement.     

¨ Stay away from high fiber by-
products as they are harder for 
a young calf to digest.  

   You want to double the calf’s 
birth weight by 56 days of age. 
Wean calves when they have been 
consistently eating 2 lbs. of starter 
per day (small breeds) or 3 lbs. 
for large breeds.  

   During weaning, continue to 
feed the same calf starter to 
make the transition easier. I like 
to see daily consumption of 
grain get up to at least 5 pounds 

(Continued on page 13) 

¨ Be aware of nutritional 
changes due to cold 
weather. As the temperature 
drops, the nutritional re-
quirements go up just to 
maintain body weight. At 68 
degrees a 100 lb calf needs 
1 pound of dry matter of a 
20-20 milk replacer for 
maintenance. At 32 degrees 
they need 1.3 lbs and at 15 

ing may begin to rumi-
nate there is not a high 
enough concentration of 
VFA for proper rumen 
function and papillae 
growth.    
   Grain feeding on the 
other hand, does provide 
sufficient VFA produc-
tion, especially butyrate, for en-
hanced microbial digestion sup-
porting papillae growth and in-
creasing rumen wall develop-
ment. 

Calf Feeding  
Management Tips 

¨ Feed quality colostrum from 
disease free animals within 2 
hours of birth. Two quarts is 
a minimum but I like 4 quarts 
as soon as possible. 

¨ Feed a high quality milk re-
placer, like MBA’s Bio-Baby 
Milk Replacer, or quality 
whole milk.  

¨ Feed milk consistently at the 
same temperature and time of 
day.  

¨ Don’t forget to provide fresh, 
clean water at all times. I like 
to see water fed after milk or 
milk replacer as calves are 
already up and feeding. Feed 
milk or milk replacer to all 
calves and then do a return 
trip with water. This system 
helps with feed digestion, 
improves starter intake, and 
results in better immune 
function.  

¨ Keep animals in a clean, dry, 
draft free area with good air 
quality. 

(Continued from page 14) 

Target Ration Protein % 

Under 6 months of age 18% 

6 to 9 months 16% 

9 to 12 months 14-15% 

12 months to freshening 14% 

Target bunk space requirements   
Under 6 months of age 14” per head 

6 to 12 months 18” per head 

12 to 18 months 20” per head 

18 months to freshening 24” per head 

3 weeks prior to freshening 30”+ per head 

*Water space should be 1 linear foot per 10 head 
or 1 fountain per 20 head. 

   A calf’s rumen at four weeks of age, on a diet of milk, hay and grain. 
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