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Welcome to the Small Farm Resource! These web pages have been
created to help disseminate information of use to people with small
farms or rural property. Thisis a cooperative effort. Some of our
Information comes from people like you. We are merely playing the
part of the organizer and repository.

Warning:

Theinformation contained in these web pages has not been verified
for correctness. Some of the information contained herein is

hear say and may not be correct. Use the infor mation from these
pages only at your own risk!

Some items have no associated document, if you have information to
share in these (or existing) areas, by all means, send it to us (see our
page on contributions). Also, if you are looking for small farm
information and cannot find it listed here, use our feedback form to let

us know what information you are looking for, and we'll add it to the
list (assuming it is of general interest). If you would like to have alink
added to our pages, please use our link request form.

Notice:

Neither Farm Information Services nor The Small Farm Resource nor
any of it's employees warrant that the service and information will be
uninterrupted or error free; nor does Farm Information Services nor The
Small Farm Resource nor any of it's employees make any warranty as
to the results to be obtained from use of the service and information.
Neither Farm Information Services nor The Small Farm Resource nor
any of it's employees nor anyone else involved in creating, producing or
delivering the service and information be liable for any direct, indirect,
incidental, special or consequential damages arising out of use of the
service or information or inability to use the service or information.
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Link Request

Link Request

Please fill in the below form to request alink from the Small Farm Resource. We accept www
links as well as text links (name/address/phone number) for companies which do not have aweb
presence. Links to other information pages of a non-commercial nature (e.g., another non-profit
corporation) are free. Linksto commercial sites require that an advertising fee be paid. Please see
our advertising fee schedule for more information.

® Non-commercial O Commercial web link O Commercial text link

Please give us the link information (URL or name/address/phone) in the space provided
below:

Please describe the destination of this link in the space provided below:

Please tell us how to get in touch with you:

Nanme
Conpany

E- mai |

Phone

Fax

Send Request| |Clear Form
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Return to The Small Farm Resource

This page was last updated on August 31, 2002
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Advertising Fees

Advertising Fees

These fees are subject to periodic change. Advertising fees are used solely to support operation of
The Small Farm Resource by Farm Information Services.

Link to a non-profit site  |free

Link to afor-profit site $19.95 per year

Banner on a subject page |$39.95 per year

Banner on a contents page |$79.95 per year

Banner on the start page |$99.95 per month

Return to The Small Farm Resource

This page was last updated on November 16, 2002
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About Farm Information Services

About Farm Information Services

Farm Information Servicesis a section 501(c)(5) non-profit corporation. This non-profit
corporation was formed to support the web presence of The Small Farm Resour ce. All donations,

advertising fees, or other income is solely used to maintain and improve The Small Farm
Resour ce.

Return to The Small Farm Resource

This page was last updated on November 16, 2002
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Aquaculture Index

Aquaculture ?j;:r?;?;m;;ﬁ
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Return to the Small Farm Resource

« General Aquaculture If you have a question, we will post the question in the

. Raising Catfish appropriate contents page to get suggestions from our site
"5 o vigitors.

» Raising Finfish

Questions and suggestions can be sent to us via our

el NEIOLT. Feedback form.

Visitor Questions:
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This Banner Comled Be Advervising

Bees and Beekeeping Your Company

Click Here For More Informaiion

Return to the Small Farm Resource

« Bees If you have a question, we will post

<« “Bumbl&Bees the question in the appropri ate
contents page to get suggestions from

o Orchard Mason Bees our site visitors.

Questions and suggestions can be
sent to us via our Feedback form.

Visitor Questions:
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Raising Bees

N (1 Beekeeping
" Raising Bees (%E%Suppﬁes

Click Here!

Frequently Asked Questions Other Information Sources Return to Bees & Beekeeping

Frequently Asked Questions:

How can | extract honey
from a comb without a
mechanical extractor?

Isit possible to have two
queens in asingle bee hive?

Can | put a queen excluder
at the base of the hive to
prevent swarming?

What is the technique for
using tobacco smoke to kill
braula coeca?

What about using tobacco
smoke to kill mites?

What causes someone to
become allergic to bee
stings?

Don't skunks get stung when
they raid ahive?

| have drones in November.
What is going wrong?

What is a good way to
sterilize a hive?

How can | tell if my wood
preservative or paint will be
safe for the bees?

How islactic acid used to
control mites?

Do varroa mites carry bee
viruses?

What is the proper way to
dispose of Apistan Strips?

Can you use the same

Warning:

The information contained in these web pages has not been
verified for correctness. Some of the information contained
herein is hearsay and may not be correct. Use the
information from these pages only at your own risk!

How can | extract honey from a comb without a mechanical
extractor?

« Suggestion A: Exhibitors of honey samples extract without an
extractor al the time. They incline awarm (90 degrees F) comb
with open cells -- either carefully uncapped, or just beginning to
be capped -- at 60 degrees to the horizontal with the bottom end
sitting on a (preferably glass) cookie sheet, and stroke the comb
slowly and forcefully with the smooth side of a spoon to force the
honey out and down the comb unto the perfectly clean sheet. This
way no air or pollen or wax gets incorporated and the sample, if
run immediately into ajar that is also perfectly clean and free of
odors (check the cardboard on the underside of the lid for *any*
odors) , one gets about as perfect a sample as possible (after
careful skimming). The comb can be replaced in the hiveand is
quickly repaired and the remaining honey tidied up.

« Suggestion B: Don't boil or heat it. Thiswill destroy your comb
and will also destroy the flavor of your honey. Wax melts at
approximately 150 degrees F., My understanding is that
temperatures above approximately 120 degrees F. will damage
honey flavor (those in the know, does this have anything to do
with the temperature at which enzymes start breaking down?)
Certainly, boiling it will damage it. Asfor letting it trickle out,
you might end up with an increase in the moisture in the honey.
Remember, it is a hydroscopic solution (tending to absorb
moisture) and will pull in water from the air surrounding it. The
bees dehydrate the nectar-honey until it reaches around 17%
water and then they cap it - sealing it off from the air. If you left
honey on a saucer in your kitchen it would eventualy (in afew
days perhaps) reach about 25% water, at which point, if there was
any yeast about, it would begin to ferment. It's easy to see how
mead-making originated, isn't it?
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Apistan Strips for multiple
Seasons?

What is an aternative to
using an uncapping knife?

My bee hive died off. What
do | need to do to prepare it
for a new package of bees?

Isit abad ideato have
multiple races of beesin a
single yard?

Does the Steve Tuttle 'Mite
Solution' really control
varroa mites?

How can | keep my bees
from dying in the winter?

How can | move one of my
hives just a short distance
from where it is currently
sitting?

How can | use beesto
pollinate inside my
greenhouse?

How do you locate awild
bee colony?

Other Information Sources:

Related web pages
Commercia suppliers

Electronic mailing lists
Suggested references
Periodicals

« Suggestion C: We have two hives, and decided last year for first

time to extract honey. | used alarge Rubbermaid tub where |
placed aframein vertically and then scraped the comb down to
the foundation with a stainless steel spatula-like the kind used for
burger flipping in restaurants. | would * heat* the spatulain a pot
of boiling water. | don't think it took more than a couple of
minutes per frame, after | quit trying not to damage the
foundation. After two frames, | would pour the tub into a
colander lined with cheese cloth over another tub. After reading a
remark about the best temperature for extracting in one of the
Dadant books, (with or without extractor), | turned up the heat in
my house to 90F, and the honey flowed like water. (Of course, |
chose to extract in the short time of cool weather Southern
Cdlifornia has!) It wasted alot of honey, but | had more than
enough to give for Christmas, and severa holidays past that.
(60+1b.) Last time, | went to the honey-supplier's and bought a
plastic Chinese-manufactured extractor. It holds two frames, | cut
down on the extracting time, but it skittered on the floor, so it had
to be held down with my feet braced on either side, on a damp
towel. | also bought an electric uncapping knife-cut myself real
good-but between the sanitary conditions, the * cauterization* and
the healing power of the raw honey-1 healed in aweek! | found
that the temperature is still important for draining-yes, bought a
stainless steel drainer which was slow in cooler weather but not
as messy as cheesecloth. It strained into a plastic tub with a
gate-beat using a 4-cup cheesecloth-lined funnel! It can be done
without the tools; it was amusing until the third day, when you
can't quit but are quite sick of wax caps and honey everywhere.
As soon as you can, get a stainless steel extractor! The American
Bee Journal has adsin their classifieds where people sell used
equipment.

Suggestion D (tail end of along story about an old
beekeeper): He heated it just hot enough to melt the wax, and
then drew the honey off from the bottom. His tanks were water
jacked and heated with adjustable gas burners. His wax was very
nice looking and he turned it into hand dipped candles. To this
day | would not criticize this bee man for his method of
extracting honey, it worked for him and my guessit worked for
his dad and his dad's dad. He had no trouble selling his honey and
people would come to his hometo pick it up, and it sold well in
the few stores he marketed it in.

Suggestion E: Herein the UK amajor crop is oil seed rape,
much favored by the bees. The honey produced from this crop
granulates in afew weeks, or less! If it granulatesin the comb it
Isvery hard to extract. In the past | have resorted to melting the
whole comb and letting the liquid cool. The wax can then be
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lifted off and the honey poured. The secret isnot to let the
mixture get too hot otherwise the honey will be damaged, but it
does mean that you can at least get at the stuff. Thismethod is
not really to be recommended as it destroys comb, thereby
making more work for both bees and beekeeper, and it risks
damage to the honey. It also takes avery long time to do properly
asthe heating rate is slow, it must NOT be boiled, 65C is high
enough.

Is it possible to have two queens in a single bee hive?

Normally only one queen is found in each colony of bees. Thisis
because rival queens do not tolerate each other and will generally fight
to the death of one (usually the older will be killed by the younger).
Worker bees do not care how many queens they have (although they
will tend to kill a newly introduced queen as they would any other
intruder into the hive). The reason beekeepers may want to have an
extra queen in the colony is to increase the number of bees. Bees work
more efficiently if their total number isincreased. 100,000 beesin one
colony produce much more honey than two 50,000 bee colonies.
However, it is almost impossible to get that many bees from one queen
- she can only lay so many eggs per day, and during the summer months
worker bees live only afew weeks.

Briefly, the way it isdoneisthis: In early spring, the brood section of a
strong hive is separated by a screen into two parts - one with aqueen
and one without. Each part has a separate entrance. A queen is
purchased or raised by the beekeeper, and carefully installed in the
gueenless part. The warmth, hive odors, etc., can circul ate between the
two parts, but the screen prevents the queens from getting at each other.
After aweek or so, the beekeeper checksto seeif the new queenis
accepted and laying eggs. If so, the screen is taken away and replaced
by awire mesh device, the "queen excluder”, which allows worker bees
to circulate through but the mesh openings are too small to allow the
gueens to pass. Each queen now lays eggs in her own portion of the
hive - one above and one below the queen excluder. If al goes as
planned, a rapid population explosion ensues and much honey is
produced by the hive! Later in the summer, when all those bees are no
longer necessary, the queen excluder is removed, and eventually the
gueens find each other and settle their differences. Thusthe hiveis
naturally returned to the single queen state again.

Can | put a queen excluder at the base of the hive to prevent
swarming?

Just like the queen, the drones are too big to pass through the queen
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excluder. Putting one at the base of the hive would prevent the drones
from escaping, thus interrupting the breeding cycle.

What is the technique for using tobacco smoke to kill braula
coeca?

Braula coecais a member of the braulid family. They are sometimes
called "beelice" and are about the size of apinhead. They are basically
awingless fly and apparently do little harm to the hive, other than
eating some of the produce (from the mouths of the bees).

This technique came off the net, and may be untried, so consider this
experimental!

CAUTION: You may kill your bees using this method.

WARNING: Use of nicotine in this way may be unlawful in some
countries.

1. Makethe hive air-proof (except asmall hole at the entrance).
2. Put approximately 2 grams of tobacco in your smoker & light it.

3. Put your smoker nozzle into the hole you l€ft in the entrance and
puff away until the tobacco has been all used up.

4. Seal the entrance and wait a couple of minutes.
5. Open the entrance.

Some bees may be so affected by the smoke that they will fall to the
floor. Some bees may die.

The braula coecain the hive should fall to the floor dead. If you have a
removable floor, you should remove it now and incinerate the debris.

What about using tobacco smoke to kill mites?

« Suggestion A: | am abiologist working in abee research
Institute in the Netherlands. In the early eighties we did
experiments with tobacco smoke and Varroa mites in Greece. At
that time we did not have any drugs registered in the Netherlands
for the diagnosis of Varroa. Waste tobacco is commonly used in
the Netherlands as fuel for smokers. About 50-70% of the mites
were killed after smoking of about 3 grams of tobacco into a
hive. In 1983 we treated many colonies this way and this was
how we detected the first mitesin our country. Later the same
method was used in England (we had a short publication in Bee
World). After the introduction of better acaricides (Folbex VA,
Perizin, Apistan), tobacco smoke was not used anymore. Tobacco
smoke is not effective enough to use it as a control agent.
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Moreover as a non-smoker | did not like to be surrounded by
clouds of tobacco smoke.

A lot of research has been done with all kinds of essential oils
like menthol and thymol, but nobody has come up with anice
method to use these substances in Varroa control. The best results
came from Switzerland (Buehlman) with a mixture containing
also eucalyptol (Api-lifevar). We repeated the tests, but the hives
(and the honey) keep smelling for months after the treatment.

What causes someone to become allergic to bee stings?

« Suggestion A: To the best of our knowledge, no one starts out

allergic to bee stings, that devel ops after one or more stings.
Most people seem to go one way or the other, either you get less
sensitive or more sensitive. Lots of references will explain thisto
you. The more interesting aspects to me are the differences seen
inindividual responses and the work done by one of our
Missoula allergists, Dr. Bell, who has some evidence that
alergiesto bees tend to be more common in the family members
of beekeepers than in the general population (even if the family
members do not work with the bees).

In my own case, | am allergic to just about everything except bee
stings. Asachild growing up on afarm, | couldn't drive past a
green afalfafield without wheezing. Took five years of
desensitizing shots (yep, | was one of the earliest test cases for
this procedure back in the 50's) before | became halfway
functional. However, after 20 years of bee stings, | rarely swell,
even if stung on the wrists or eyelid - worst caseisadlightly tired
looking eye. Most stings do not even hurt, pain ranges from a
glight prick to nothing (especially in my forearms), although a
direct hit on anerve ending still hurts like heck.

On the other extreme is one of my students who | will call R.A.
R.A. isayoung woman who has worked for me for three years.
Sheisvery gentle with the bees and likes to work with them.
After 3 or 4 stings spread across an entire summer, R.A.
developed one of the worst cases of sensitivity to bee stings that
Dr. Bell had seen (at least as evidenced by the skin test). She
wanted to keep working bees, so last winter, she took the whole
venom de-sensitizing shots. This spring, she went back to work.
She keeps an adrenaline kit handy, but hasn't had to useit.

The reason | mention this is that many doctors and even Justin
recommend not getting the shots. Among my colleagues, one
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who does field work in remote areas also became hypersensitive,
took the shots, and is now okay, although he needs occasional
booster shots. On the other hand, one of our beekeepers has two
teenagers, both became allergic, both got the shots, one can work
bees, the other can't.

The reason for this lengthy discourse isto comment on the
people who are alergic but work bees with an adrenaline kit
close at hand. Personally, having seen what a severe reaction can
do and how fast (and | have experienced them personally, not
from bee stings, but from other allergies), | would not take the
risk. | don't enjoy bees so much that | would risk my life. On the
other hand, | think anyone who wants to work around bees or to
enjoy the out-of-doors without fears of stinging insects and who
Isallergic should seriously consider the de-sensitizing shots. For
me, the peace of mind (and the lack of allergy symptoms) is well
worth the bother and the expense. And yes, they are expensive, in
part because so few people get them (the old supply and demand
equation).

Don't skunks get stung when they raid a hive?

« Suggestion A: Yes!! Lots of stings, and not just externally, you

can find stingers in the mouth and throat and | suspect even
farther down the G.I. tract. Doesn't seem to bother them much.
They come each night to the same hives, scratch at the entrances,
wait till the bees flood out, and start licking them up. Looks like
when things get really hot and heavy they move over to the next
hive. But maybe they just decide to try some other bees. Worst
part isthat every evening just about dusk you can count on your
skunk to repeat the process. If left unchecked, | have seen a
skunk decimate strong hives. Y ou can alwaystell which are the
favorites, scratches on the front of the hive, generally digging in
thedirt just in front of the hive, fecal pellets full of bees.

| have drones in November. What is going wrong?

« Suggestion A: If you have not placed the Apistan Strips on top

of each brood hive body (for example if they are just placed on
top of a second story which is completely full of honey), is that
the varroasis can proceed to the point where the queen becomes a
drone layer, and some small drones start appearing. Y ou know
you have problemsif any of these drones have deformed wings.

Suggestion B: Generally you would expect drones to be gone by
thistime of the year. However, in ahive that is apparently
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normal, | wouldn't worry about afew drones. | have often seen
thisin my hives aswell, and they over winter perfectly well. If,
on the other hand, the hive population islow, with lots of drones,
then | would say you might have a problem - probably afailing
gueen, or queenless and with laying workers. In that case | would
go in and check the brood (if any), and probably kill the hive off
now rather than let it die out in the winter and attract mice.

What is a good way to sterilize a hive?

Suggestion A: | sterilize my hives with ablow torch. | have a
spare set and so | can sterilize that with the torch while inspecting
for damage etc. Keep a bucket of water handy because any
residual wax can burst into flames.

How can | tell if my wood preservative or paint will be safe
for the bees?

Suggestion A: | use an experiment when selecting a wood
preservative or paint for my hive. | paint asmall piece of wood
and allow it to dry for 2-3 days. | placeitin ajar with about 10
fruit flieswhich | had captured (not as easy asit seems). Ina
second jar | set up a control with no wood. | place some porridge
(cooked) in each jar and let them get on with it. | observe them
every day for about aweek after which time | judge that it was
safe to paint the spare hive, if the fruit flies were doing fine. Once
| paint the hive pieces, | allow about aweek for the paint to dry
and any fumes to evaporate before putting the pieces into use.

| guess that the pointsto look out for are:

1. Not to paint the hive while it is occupied, asthey try to
help and will get their feet stuck!

2. To alow aweek or so for the paint to dry

3. Test the paint on some volunteersfirst, and afew fruit flies
are cheaper than a hive of bees.

How is lactic acid used to control mites?

Suggestion A: Lactic acid is available in powder form, not
expensive, and is applied to the bees during routine inspections.

It is shaken on from a home made pepper pot, a honey jar with
small holesin thelid. The theory isthat it caused the mitesto
lose their grip and fall to the floor. They are not killed so must be
trapped by a sticky paper insert. | tape the paper to a stiff backing
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sheet to avoid buckling and coat the paper with athin film of
cooking oil, cheap and non-toxic. When dusting hold the combs
at around forty five degrees, not horizontal, to avoid the dust
falling into open brood. This treatment only affects the mites on
the adult bees but it is non-toxic so can be applied when Apistan
Is not allowed. Used in conjunction with drone cell trapsit helps
keep down mite numbers during the active season. It istime
consuming so not practical on acommercia basis, However, for
the amateur with few stocks and time to spare it is an additional
ad.

Do varroa mites carry bee viruses?

« Suggestion A: | have personally seen the tremendous and rapid
devastation associated with the varroa mite. Dead bees carpet the
surrounding area, up to an inch and a half thick! The brood dies,
looking suspiciously like AFB but without the ropiness of the
dead brood. Before that the queen rapidly fails, and very little
new brood is produced anyway. The colony is destroyed in about
six weeks. How can the mite do this alone? | remember reading
an articlein Apis, | believe it was one of the summer '94 issues,
in which the possibility of viral transmission by varroa was
discussed.

« Suggestion B: | think that virusinfections carried by or triggered
by varroais now pretty firmly established. Recent work in the
UK has been plotting the rise of virus mortality against mite
infestation with interesting results. In the UK, the researchers are
seeing mortality due to Slow Paralysis Virus (which | understand
was a surprise). In the Europe mainland Acute Paralysis Virusis
more usual. Other viruses are also frequently observed. As |
understand it, it is the virus that causes death of the bees and
hence demise of the colony, not the direct effects of varroaitself.

What is the proper way to dispose of Apistan Strips?

« Suggestion A: Pesticide disposal instructions are on the
box/container. Apistan is rather mild considering most others.
"May be disposed of on site or at an approved disposal facility".
In other words, put it in with your normal trash.

Can you use the same Apistan Strips for multiple seasons?

« Suggestion A: My understanding is that reuse of Apistan is not
an approved practice, unless the strips have only been briefly
used for testing for mite presence. After use of the strips for mite
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treatment, the chemical content of the stripsis naturally reduced
and reuse will kill only the most susceptible mites, leaving the
more resistant ones alive to reproduce and pass on fluvalinate
resistance. Doing this will hasten the day when Apistan will no
longer be effective, a condition we are already hearing about in
Europe.

What is an alternative to using an uncapping knife?

« Suggestion A: Get awide uncapping fork from a bee supply

house. Mineis about 2 1/2 inches wide with tines every 1/8 inch
or so. Scratch the cappings of the comb with it before you
extract. If you extract cool (70 degrees or so,) you get very little
wax off the combs, but it opens the cells enough to sling the
honey out. If you extract when it iswarmer, (like Augusts are
here,) the fork will take off alittle more wax, but the combs are
definitely reusable.

| leave the emptied combs outside "away" from the hives, for the
bees to clean out the remainder and recycle it into the hive. Don't
leave them open near the hives or they will start robbing each
other!

My bee hive died off. What do | need to do to prepare it for a
new package of bees?

« Suggestion A: All you need to do is remove the dead bees from

the hive. Make sure not to mess up the comb. If thereis beesin
the comb |eave them the new bees in the spring will clean them
out. Store the hivein acool place and block off all passages with
ascreen to allow air flow and to keep out unwanted pests (ants,
other insets, and mice). The new package in the spring will use
the old comb. This will save them time from building comb and
will alow them to start producing honey quicker.

Suggestion B: 1'd clean it out now if you can get to it. If you
leave the dead bees on the combs until late spring, you might find
that mother nature has not only taken the lives of your bees, but
also left you with quite a nice batch of mold in their place.
Carefully transport the supers to a place where you can break
them down (preferably warm!) gently brush off the dead bees,
don't bother to try to remove any that have died inside the cells,
your package will do a much better job of that. | would then put
the complete colony back outside in a protected location, or store
in an unheated garage, carefully screening any opening greater
than 1/4" to keep the furry four footers out. If you store the
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supers inside without benefit of para-dichloro-benzine you might
find that the wax moth has vacationed in your colony for the
winter. Storing outside (using the magic word "assuming™)
assuming you live in the colder climes, will postpone the arrival
of the wax moth until you can re-populate with fresh package
bees. Remember; cold combs are as fragile as glass, handle with
care, and let them warm up above 55 to 60F before trying to
remove them from the supers. If you still have any honey or
pollen in the combs, you cannot use para-dichloro-benzine. The
resulting odor will be taken up by the honey and render it useless
to your future bees.

Is it a bad idea to have multiple races of bees in a single
yard?

« Suggestion A: I've got asingle hive with mixed races. It'sa
colony | transferred from somebody's squirrel-house last summer.
The queen is Italian and about 75% of the bees are Italian but the
other 25% are dark grey (Carnolian?). They seem to behave
pretty much like my other Italian colonies. | figure the queen
must have mated wild and been pretty wild about her mating.

« Suggestion B: Not at all. Plus you will get to notice the
differences in behavior between them which can be interesting.
I've been amazed at the work the Buckfasts can do. (And they
have been fairly consistent.) Caucasians tend to be very gentle,
but the ones | have tried used so much propolis the hives were
hard to get apart. Not all are so bad.

Does the Steve Tuttle '‘Mite Solution’ really control varroa
mites?

« Suggestion A: 'Mite Solution' is an herbal-mineral oil
combination, advertised in '‘Bee culture', developed by Steve
Tuttle, a bee keeper in Washington state. | do not know for sure
which oils are used, but | am assuming it is related to the
experiments for varroa control which use thymol and eucalyptus
oils. | assume thisjust because of having read, aso in ‘Bee
culture' a short note about such research. |'d have to look through
back issues to give references. It is usually applied on a 1/4"
screen at the front entrance, but since | had rather severe varroa
mite problems (lost 23 of 30 hives summer '94) | wanted to apply
it abit heavier. So, since in a phone conversation, Steve said they
had found no ill results from heavier applications, | mixed it with
my Crisco patties which | had been using for several years
anyway, following recommendations of Roger Morse and
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others.(reportedly good for tracheal mite contral).

Suggestion B: | began using it this past summer and fall, with
positive results so far. | mixed it in with Crisco-sugar patties, and
placed it in the hive.

Suggestion C: | tried this mite solution in six of my hives with
sticky paper in the bottom to detect mite fall. | found no mites on
the paper after 24 hours. The following week | inserted Apistan
strips and found medium to heavy mite fals. | knew | had mites
but with the "mite solution” | could not even detect that | had
mites. | spread the solution along the entrance and across the top
barsin the middle of the cluster to make sure the bees camein
contact with it. Maybe it just takes longer to work, but one would
think 1'd have seen something in 24 hours. | am not going to trust
my hivesto this"mite solution”.

How can | keep my bees from dying in the winter?

« Suggestion A: All of my hives have been started from package

bees. | have found that alarge number of dead bees outside the
hive isn't necessarily something to be worried about; the bees
seem to clean house and carry out the dead ones only when it is
warm enough. Since bees die naturally all winter long, it is not
unusual for them to carry out lots of dead ones which have been
accumulating during cold weather as soon as it warms up.

Here is what has worked for me in wintering bees (Western
Washington State):

1. Enough surplus honey; two deep hive bodies, one
with 10 full frames (top) and one with at least four
outside full frames, brood nest in center (bottom).

2. Treatment for both kinds of mites (Apistan and
menthol) in the fall.

3. Proper ventilation (entrance reducer at the bottom
for small opening), 3/4" hole in the top box for
moisture release through venting. Keep the bottom
entrance clear of dead bees, other debris, and snow.
Check it every few days.

4. Mouse guard at the bottom entrance.

5. Hive wrapping temporarily (roofing paper) during
spells of excessive cold. Some beekeepers here add
athird super on top full of fiberglass insulation and
with a piece of plywood nailed to the bottom to keep
the glass away from the bees. Do this before cold
weather setsin; never open the hivein the cold.
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10.

11.

Treatment for nosema (fumidil) in fall and/or spring.

Hive painted a dark color so that heat from natural
light is absorbed into the hive. This permits alooser
cluster and allows the bees to reach honey on
outside frames. They gradually move up in the hive
through the winter to reach more. If it istoo cold
inside the hive, they will starve even though thereis
plenty of food, because the cluster istoo tight to
reach it. Make sure the winter winds do not hit the
hive directly.

Y oung bees need plenty of pollen. Without it, their
ability to produce wax isinhibited. Brood rearing to
gear up for spring starts early, late January or
February depending on your climate. Feeding a
pollen substitute as soon asit is warm enough to
safely open the hiveis agood bit of added
Insurance. Also, use an interior feeder during early
spring if honey reserves are running low.

Use ametal outer cover to prevent moisture from
entering the hive. | like the telescoping variety with
amasonite inner cover underneath.

| never open my hives unlessit iswarm out; 60
degrees F is an absolute minimum for me; 65 or
warmer is better. Bees and brood can get sick if
chilled.

My hives are slanted slightly forward, they are 1"
lower at the front than at the back. This causes any
moisture which collects on the floor to run out
instead of evaporating in the hive. | also keep a
cinder block on top so that the cover cannot blow
off.

| hope this helps. I'm sorry it's not very well organized.
One thing which really helped me was a book by Mark
Winston called the Biology of the Honeybee if memory
serves. There is a chapter which describes their wintering
habitsin great detail. The book as a whole was very
educational for me and provided much insight into making
beekeeping decisions. It really helps to have an idea of
how the bees work when you are trying to figure out what
to do or what to not do.

How can | move one of my hives just a short distance from
where it is currently sitting?
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« Suggestion A: Move the hiveto anew location (at night when al

foragers are home). Make sure the location is say 3 or more miles
away. Then another night after a week or so move the colony to
the preferred location. They will re-orient and not return to the
original site. It should be pretty easy to find a spot to put them
temporarily -- try arelative or friend's place. This method is easy
and reliable.

How can | use bees to pollinate inside my greenhouse?

« Suggestion A: Place a hive against the side of the greenhouse,

with the entrance facing outside. Turn one of the supers around
so its entrance faces into the greenhouse. Cut a hole in the plastic
sheeting of the greenhouse to match up with the second super
entrance. Staple the plastic back on the box so it istight and wait.

How do you locate a wild bee colony?

« Suggestion A: What is doneisto trap several bees off the

flowers, then release one bee at atime, and track the bees back to
the feral nest. Y ou will need some bee trapping boxes. Y ou
would be surprised at how €elaborate the bee catching boxes are.

Related web pages:

APIS -- Florida Extension Beekeeping Newsl etter
B Eye see the world through the eyes of a honeybee

Bee Alert using bees to assess environmental hazards

Beekeeping: The Beekeeper's Home Page Beekeeping, the honey
bee, and honey production are shown with news updated
monthly; lots of photos; notices of meetings. Canadian and North
American content.

Bees and Pollination: USDA-ARS Carl Hayden Bee Research
Center GEARS

British Isles Bee Breeders Association
E.H. Thorne (Beehives) Ltd. Wragby, Lincoln, UK
The Pollination Scene practical pollination tips and info

The Pollination Home Page Aidsfruit and vegetable growers
and beekeepers to manage pollination for better crops.
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Commercial suppliers:

Electronic mailing lists:

BEE-L : Bee Biology Discussion List

BEE-L isfor the discussion of research and information
concerning the biology of bees. Thisincludes honey bees and
other bees (and maybe even wasps). We communicate about
sociobiology, behavior, ecology, adaptation, evolution, genetics,
taxonomy, physiology, pollination, and flower nectar and pollen
production of bees.

To send amessageto al current BEE-L subscribers, mail it to
BEE-L @uacsc2.a bany.edu.

Subscription address: listserv@uacsc2.abany.edu (two-part
subscription, requires confirmation message)

Subscribe to BEE-L. Type "subscribe bee-l Y our Name" in the
message body. (Not supported by all browsers.)

Suggested references:

If you are interested in any of the titles below, click on
‘ the title and it will take you to Amazon.com for ordering.

Click on theicon at the left for more information.

AMAZON. COM

First Lessons in Beekeeping - by C. P. Dadant (Editor) - List:
$3.40 - Publication date: May 1976

Beekeeping : A Practical Guide for the Novice Beekeeper - by
Werner Melzer - List: $6.95 - Publication date: March 1, 1989
The ABC and Xyz of Bee Culture : An Encyclopedia of
Beekeeping - by Roger Morse - List: $30.00 - Publication date:
June 1990

The New Complete Guide to Beekeeping - by Roger A. Morse -
Publication Date: November 1, 1994 - List: $15.00
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Periodicals:

« Bees For Development (Magazine); Dr. Nicola Bradbear, ed.;
Bees For Development, Troy, Monmouth, NP5 4AB, UK; (F)
+44 1600 716167; email: 100410.2631@compuserve.com

« Australasian Beekeeper, Pender Beekeeping Supplies Pty Ltd,
P.M.B. Maitland, NSW 2320, Australia. price 1 year $A36.00

« American Bee Journal, Hamilton lllinois, 62341, United States of
America. price per annum; $US 23.12

This page was last updated on November 15, 2002
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Frequently Asked Questions:

How can | extract honey from a comb without a mechanical extractor?

Isit possible to have two queens in a single bee hive?

Can | put a queen excluder at the base of the hive to prevent swarming?

What is the technique for using tobacco smoke to kill braula coeca?

What about using tobacco smoke to kill mites?

What causes someone to become allergic to bee stings?

Don't skunks get stung when they raid a hive?

| have drones in November. What is going wrong?

What is a good way to sterilize a hive?

How can | tell if my wood preservative or paint will be safe for the bees?

How islactic acid used to control mites?

Do varroa mites carry bee viruses?

What is the proper way to dispose of Apistan Strips?

Can you use the same Apistan Strips for multiple seasons?

What is an aternative to using an uncapping knife?

My bee hive died off. What do | need to do to prepare it for a new package of bees?

Isit abad ideato have multiple races of beesin asingle yard?

Does the Steve Tuttle 'Mite Solution' really control varroa mites?

How can | keep my bees from dying in the winter?

How can | move one of my hives just a short distance from where it is currently sitting?

How can | use beesto pollinate inside my greenhouse?

How do you locate a wild bee colony?

Other Information Sources:

Related web pages
Commercial suppliers

Electronic mailing lists
Suggested references
Periodicals
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Warning:

The information contained in these web pages has not been verified for
correctness. Some of the information contained herein is hearsay and may not be
correct. Use the information from these pages only at your own risk!

How can | extract honey from a comb without a mechanical extractor?

« Suggestion A: Exhibitors of honey samples extract without an extractor all the time. They

incline awarm (90 degrees F) comb with open cells -- either carefully uncapped, or just
beginning to be capped -- at 60 degrees to the horizontal with the bottom end sitting on a
(preferably glass) cookie sheet, and stroke the comb slowly and forcefully with the smooth
side of a spoon to force the honey out and down the comb unto the perfectly clean sheet.
Thisway no air or pollen or wax gets incorporated and the sample, if run immediately into a
jar that is also perfectly clean and free of odors (check the cardboard on the underside of the
lid for *any* odors) , one gets about as perfect a sample as possible (after careful
skimming). The comb can be replaced in the hive and is quickly repaired and the remaining
honey tidied up.

Suggestion B: Don't boil or heat it. Thiswill destroy your comb and will also destroy the
flavor of your honey. Wax melts at approximately 150 degrees F., My understanding is that
temperatures above approximately 120 degrees F. will damage honey flavor (those in the
know, does this have anything to do with the temperature at which enzymes start breaking
down?) Certainly, boiling it will damageit. Asfor letting it trickle out, you might end up
with an increase in the moisture in the honey. Remember, it is a hydroscopic solution
(tending to absorb moisture) and will pull in water from the air surrounding it. The bees
dehydrate the nectar-honey until it reaches around 17% water and then they cap it - sealing
it off from the air. If you left honey on a saucer in your kitchen it would eventually (in afew
days perhaps) reach about 25% water, at which point, if there was any yeast about, it would
begin to ferment. It's easy to see how mead-making originated, isn't it?

Suggestion C: We have two hives, and decided last year for first time to extract honey. |
used alarge Rubbermaid tub where | placed aframein vertically and then scraped the comb
down to the foundation with a stainless steel spatula-like the kind used for burger flipping in
restaurants. | would * heat* the spatulain a pot of boiling water. | don't think it took more
than a couple of minutes per frame, after | quit trying not to damage the foundation. After
two frames, | would pour the tub into a colander lined with cheese cloth over another tub.
After reading aremark about the best temperature for extracting in one of the Dadant books,
(with or without extractor), | turned up the heat in my house to 90F, and the honey flowed
like water. (Of course, | chose to extract in the short time of cool weather Southern
Cdliforniahasl) It wasted alot of honey, but | had more than enough to give for Christmas,
and several holidays past that. (60+lb.) Last time, | went to the honey-supplier's and bought
a plastic Chinese-manufactured extractor. It holds two frames, | cut down on the extracting
time, but it skittered on the floor, so it had to be held down with my feet braced on either
side, on adamp towel. | also bought an electric uncapping knife-cut myself real good-but
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between the sanitary conditions, the * cauterization* and the healing power of the raw
honey-I healed in aweek! | found that the temperatureis still important for draining-yes,
bought a stainless steel drainer which was slow in cooler weather but not as messy as
cheesecloth. It strained into a plastic tub with a gate-beat using a 4-cup cheesecl oth-lined
funnel! 1t can be done without the tools; it was amusing until the third day, when you can't
quit but are quite sick of wax caps and honey everywhere. As soon as you can, get a
stainless steel extractor! The American Bee Journal has adsin their classifieds where people
sell used equipment.

« Suggestion D (tail end of along story about an old beekeeper): He heated it just hot
enough to melt the wax, and then drew the honey off from the bottom. His tanks were water
jacked and heated with adjustable gas burners. His wax was very nice looking and he turned
it into hand dipped candles. To thisday | would not criticize this bee man for his method of
extracting honey, it worked for him and my guessit worked for his dad and his dad's dad.
He had no trouble selling his honey and people would come to his home to pick it up, and it
sold well in the few stores he marketed it in.

« Suggestion E: Herein the UK amajor crop is oil seed rape, much favored by the bees. The
honey produced from this crop granulates in afew weeks, or less! If it granulates in the
comb it is very hard to extract. In the past | have resorted to melting the whole comb and
letting the liquid cool. The wax can then be lifted off and the honey poured. The secret is not
to let the mixture get too hot otherwise the honey will be damaged, but it does mean that you
can at least get at the stuff. This method is not really to be recommended as it destroys
comb, thereby making more work for both bees and beekeeper, and it risks damage to the
honey. It also takes a very long time to do properly as the heating rate is slow, it must NOT
be boiled, 65C is high enough.

Is it possible to have two queens in a single bee hive?

Normally only one queen is found in each colony of bees. Thisis because rival queens do not
tolerate each other and will generally fight to the death of one (usually the older will be killed by
the younger). Worker bees do not care how many queens they have (although they will tend to kill
anewly introduced queen as they would any other intruder into the hive). The reason beekeepers
may want to have an extra queen in the colony is to increase the number of bees. Bees work more
efficiently if their total number isincreased. 100,000 bees in one colony produce much more
honey than two 50,000 bee colonies. However, it is almost impossible to get that many bees from
one queen - she can only lay so many eggs per day, and during the summer months worker bees
live only afew weeks.

Briefly, the way it is doneisthis: In early spring, the brood section of a strong hive is separated by
a screen into two parts - one with a queen and one without. Each part has a separate entrance. A
gueen is purchased or raised by the beekeeper, and carefully installed in the queenless part. The
warmth, hive odors, etc., can circulate between the two parts, but the screen prevents the queens
from getting at each other. After aweek or so, the beekeeper checksto seeif the new queenis
accepted and laying eggs. If so, the screen is taken away and replaced by awire mesh device, the
"queen excluder”, which allows worker bees to circulate through but the mesh openings are too
small to allow the queensto pass. Each queen now lays eggs in her own portion of the hive - one
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above and one below the queen excluder. If all goes as planned, a rapid population explosion
ensues and much honey is produced by the hive! Later in the summer, when all those bees are no
longer necessary, the queen excluder is removed, and eventually the queens find each other and
settle their differences. Thus the hiveis naturally returned to the single queen state again.

Can | put a queen excluder at the base of the hive to prevent swarming?

Just like the queen, the drones are too big to pass through the queen excluder. Putting one at the
base of the hive would prevent the drones from escaping, thus interrupting the breeding cycle.

What is the technique for using tobacco smoke to kill braula coeca?

Braula coecais a member of the braulid family. They are sometimes called "bee lice" and are
about the size of a pinhead. They are basically awingless fly and apparently do little harm to the
hive, other than eating some of the produce (from the mouths of the bees).

This technigque came off the net, and may be untried, so consider this experimental!
CAUTION: You may kill your bees using this method.

WARNING: Use of nicotinein thisway may be unlawful in some countries.
1. Make the hive air-proof (except asmall hole at the entrance).
2. Put approximately 2 grams of tobacco in your smoker & light it.

3. Put your smoker nozzle into the hole you left in the entrance and puff away until the tobacco
has been all used up.

4. Seal the entrance and wait a couple of minutes.
5. Open the entrance.

Some bees may be so affected by the smoke that they will fall to the floor. Some bees may die.

The braula coeca in the hive should fall to the floor dead. If you have a removable floor, you
should remove it now and incinerate the debris.

What about using tobacco smoke to kill mites?

« Suggestion A: | am abiologist working in a bee research institute in the Netherlands. In the
early eighties we did experiments with tobacco smoke and Varroa mites in Greece. At that
time we did not have any drugs registered in the Netherlands for the diagnosis of Varroa
Waste tobacco is commonly used in the Netherlands as fuel for smokers. About 50-70% of
the mites were killed after smoking of about 3 grams of tobacco into a hive. In 1983 we
treated many colonies this way and this was how we detected the first mitesin our country.
Later the same method was used in England (we had a short publication in Bee World).
After the introduction of better acaricides (Folbex VA, Perizin, Apistan), tobacco smoke
was not used anymore. Tobacco smoke is not effective enough to use it as a control agent.
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Moreover as a non-smoker | did not like to be surrounded by clouds of tobacco smoke.

A lot of research has been done with all kinds of essential oils like menthol and thymol, but
nobody has come up with a nice method to use these substancesin Varroa control. The best
results came from Switzerland (Buehlman) with a mixture containing also eucalyptol
(Api-lifevar). We repeated the tests, but the hives (and the honey) keep smelling for months
after the treatment.

What causes someone to become allergic to bee stings?

« Suggestion A: To the best of our knowledge, no one starts out allergic to bee stings, that

develops after one or more stings. Most people seem to go one way or the other, either you
get less sensitive or more sensitive. Lots of references will explain thisto you. The more
interesting aspects to me are the differences seen in individual responses and the work done
by one of our Missoula allergists, Dr. Bell, who has some evidence that allergies to bees
tend to be more common in the family members of beekeepers than in the general
population (even if the family members do not work with the bees).

In my own case, | am allergic to just about everything except bee stings. As a child growing
up on afarm, | couldn't drive past agreen afafafield without wheezing. Took five years of
desensitizing shots (yep, | was one of the earliest test cases for this procedure back in the
50's) before | became halfway functional. However, after 20 years of bee stings, | rarely
swell, even if stung on the wrists or eyelid - worst caseisadlightly tired looking eye. M ost
stings do not even hurt, pain ranges from a slight prick to nothing (especially in my
forearms), although a direct hit on a nerve ending still hurts like heck.

On the other extreme is one of my studentswho | will call R.A. R.A. isayoung woman who
has worked for me for three years. She is very gentle with the bees and likes to work with
them. After 3 or 4 stings spread across an entire summer, R.A. developed one of the worst
cases of sensitivity to bee stings that Dr. Bell had seen (at least as evidenced by the skin
test). She wanted to keep working bees, so last winter, she took the whole venom
de-sensitizing shots. This spring, she went back to work. She keeps an adrenaline kit handy,
but hasn't had to use it.

The reason | mention thisis that many doctors and even Justin recommend not getting the
shots. Among my colleagues, one who does field work in remote areas a so became
hypersensitive, took the shots, and is now okay, although he needs occasional booster shots.
On the other hand, one of our beekeepers has two teenagers, both became allergic, both got
the shots, one can work bees, the other can't.

The reason for this lengthy discourse is to comment on the people who are alergic but work
bees with an adrenaline kit close at hand. Personally, having seen what a severe reaction can
do and how fast (and | have experienced them personally, not from bee stings, but from
other alergies), | would not take the risk. | don't enjoy bees so much that | would risk my
life. On the other hand, | think anyone who wants to work around bees or to enjoy the
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out-of-doors without fears of stinging insects and who is allergic should seriously consider
the de-sensitizing shots. For me, the peace of mind (and the lack of allergy symptoms) is
well worth the bother and the expense. And yes, they are expensive, in part because so few
people get them (the old supply and demand equation).

Don't skunks get stung when they raid a hive?

o Suggestion A: Yes!! Lots of stings, and not just externally, you can find stingersin the

mouth and throat and | suspect even farther down the G.1. tract. Doesn't seem to bother them
much. They come each night to the same hives, scratch at the entrances, wait till the bees
flood out, and start licking them up. Looks like when things get really hot and heavy they
move over to the next hive. But maybe they just decide to try some other bees. Worst part is
that every evening just about dusk you can count on your skunk to repeat the process. If |eft
unchecked, | have seen a skunk decimate strong hives. Y ou can alwaystell which are the
favorites, scratches on the front of the hive, generally digging in the dirt just in front of the
hive, fecal pellets full of bees.

| have drones in November. What is going wrong?

« Suggestion A: If you have not placed the Apistan Strips on top of each brood hive body (for

example if they are just placed on top of a second story which is completely full of honey),
isthat the varroasis can proceed to the point where the queen becomes a drone layer, and
some small drones start appearing. Y ou know you have problems if any of these drones
have deformed wings.

Suggestion B: Generally you would expect drones to be gone by this time of the year.
However, in a hive that is apparently normal, | wouldn't worry about afew drones. | have
often seen thisin my hives aswell, and they over winter perfectly well. If, on the other

hand, the hive population is low, with lots of drones, then | would say you might have a
problem - probably afailing queen, or queenless and with laying workers. In that case |
would go in and check the brood (if any), and probably kill the hive off now rather than let it
die out in the winter and attract mice.

What is a good way to sterilize a hive?

« Suggestion A: | sterilize my hives with ablow torch. | have a spare set and so | can sterilize

that with the torch while inspecting for damage etc. Keep a bucket of water handy because
any residual wax can burst into flames.

How can | tell if my wood preservative or paint will be safe for the bees?

« Suggestion A: | use an experiment when selecting a wood preservative or paint for my hive.

| paint asmall piece of wood and allow it to dry for 2-3 days. | place it in ajar with about 10
fruit flieswhich | had captured (not as easy asit seems). In asecond jar | set up a control
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with no wood. | place some porridge (cooked) in each jar and let them get on withiit. |
observe them every day for about aweek after which time | judge that it was safe to paint
the spare hive, if the fruit flies were doing fine. Once | paint the hive pieces, | allow about a
week for the paint to dry and any fumes to evaporate before putting the pieces into use.

| guess that the points to look out for are:

1. Not to paint the hive whileit is occupied, asthey try to help and will get their feet
stuck!

2. To allow aweek or so for the paint to dry

3. Test the paint on some volunteersfirst, and afew fruit flies are cheaper than a hive of
bees.

How is lactic acid used to control mites?

« Suggestion A: Lactic acid is available in powder form, not expensive, and is applied to the
bees during routine inspections. It is shaken on from a home made pepper pot, a honey jar
with small holesin thelid. The theory isthat it caused the mitesto lose their grip and fall to
the floor. They are not killed so must be trapped by a sticky paper insert. | tape the paper to
a stiff backing sheet to avoid buckling and coat the paper with a thin film of cooking oil,
cheap and non-toxic. When dusting hold the combs at around forty five degrees, not
horizontal, to avoid the dust falling into open brood. This treatment only affects the mites on
the adult bees but it is non-toxic so can be applied when Apistan is not allowed. Used in
conjunction with drone cell trapsit helps keep down mite numbers during the active season.
It is time consuming so not practical on acommercial basis, However, for the amateur with
few stocks and time to spare it is an additional aid.

Do varroa mites carry bee viruses?

« Suggestion A: | have personally seen the tremendous and rapid devastation associated with
the varroa mite. Dead bees carpet the surrounding area, up to an inch and a half thick! The
brood dies, looking suspiciously like AFB but without the ropiness of the dead brood.
Before that the queen rapidly fails, and very little new brood is produced anyway. The
colony is destroyed in about six weeks. How can the mite do this alone? | remember reading
an articlein Apis, | believe it was one of the summer '94 issues, in which the possibility of
viral transmission by varroa was discussed.

« Suggestion B: | think that virus infections carried by or triggered by varroais now pretty
firmly established. Recent work in the UK has been plotting the rise of virus mortality
against mite infestation with interesting results. In the UK, the researchers are seeing
mortality dueto Slow Paralysis Virus (which | understand was a surprise). In the Europe
mainland Acute Paralysis Virus is more usual. Other viruses are aso frequently observed.
As | understand it, it is the virus that causes death of the bees and hence demise of the
colony, not the direct effects of varroaitself.
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What is the proper way to dispose of Apistan Strips?

« Suggestion A: Pesticide disposal instructions are on the box/container. Apistan is rather
mild considering most others. "May be disposed of on site or at an approved disposal
facility". In other words, put it in with your normal trash.

Can you use the same Apistan Strips for multiple seasons?

« Suggestion A: My understanding is that reuse of Apistan isnot an approved practice, unless
the strips have only been briefly used for testing for mite presence. After use of the strips for
mite treatment, the chemical content of the stripsis naturally reduced and reuse will kill
only the most susceptible mites, leaving the more resistant ones alive to reproduce and pass
on fluvalinate resistance. Doing this will hasten the day when Apistan will no longer be
effective, a condition we are already hearing about in Europe.

What is an alternative to using an uncapping knife?

« Suggestion A: Get awide uncapping fork from a bee supply house. Mineis about 2 1/2
inches wide with tines every 1/8 inch or so. Scratch the cappings of the comb with it before
you extract. If you extract cool (70 degrees or so,) you get very little wax off the combs, but
it opens the cells enough to sling the honey out. If you extract when it is warmer, (like
Augusts are here)) the fork will take off a little more wax, but the combs are definitely
reusable.

| leave the emptied combs outside "away" from the hives, for the bees to clean out the
remainder and recycleit into the hive. Don't leave them open near the hives or they will start
robbing each other!

My bee hive died off. What do | need to do to prepare it for a new package of bees?

« Suggestion A: All you need to do is remove the dead bees from the hive. Make sure not to
mess up the comb. If there is bees in the comb leave them the new beesin the spring will
clean them out. Store the hive in a cool place and block off all passages with a screen to
alow air flow and to keep out unwanted pests (ants, other insets, and mice). The new
package in the spring will use the old comb. Thiswill save them time from building comb
and will alow them to start producing honey quicker.

« Suggestion B: I'd clean it out now if you can get toit. If you leave the dead bees on the
combs until late spring, you might find that mother nature has not only taken the lives of
your bees, but also left you with quite a nice batch of mold in their place. Carefully transport
the supersto a place where you can break them down (preferably warm!) gently brush off
the dead bees, don't bother to try to remove any that have died inside the cells, your package
will do a much better job of that. | would then put the complete colony back outside in a
protected location, or store in an unheated garage, carefully screening any opening greater
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than 1/4" to keep the furry four footers out. If you store the supers inside without benefit of
para-dichloro-benzine you might find that the wax moth has vacationed in your colony for
the winter. Storing outside (using the magic word "assuming") assuming you livein the
colder climes, will postpone the arrival of the wax moth until you can re-populate with fresh
package bees. Remember; cold combs are as fragile as glass, handle with care, and let them
warm up above 55 to 60F before trying to remove them from the supers. If you still have
any honey or pollen in the combs, you cannot use para-dichloro-benzine. The resulting odor
will be taken up by the honey and render it uselessto your future bees.

Is it a bad idea to have multiple races of bees in a single yard?

« Suggestion A: I've got asingle hive with mixed races. It'sacolony | transferred from

somebody's squirrel-house last summer. The queen is Italian and about 75% of the bees are
Italian but the other 25% are dark grey (Carnolian?). They seem to behave pretty much like
my other Italian colonies. | figure the queen must have mated wild and been pretty wild
about her mating.

Suggestion B: Not at al. Plus you will get to notice the differences in behavior between
them which can be interesting. I've been amazed at the work the Buckfasts can do. (And
they have been fairly consistent.) Caucasians tend to be very gentle, but the ones | have tried
used so much propolis the hives were hard to get apart. Not all are so bad.

Does the Steve Tuttle 'Mite Solution' really control varroa mites?

« Suggestion A: 'Mite Solution' is an herbal-mineral oil combination, advertised in 'Bee

culture, developed by Steve Tuttle, a bee keeper in Washington state. | do not know for sure
which oils are used, but | am assuming it isrelated to the experiments for varroa control
which use thymol and eucalyptus oils. | assume this just because of having read, also in 'Bee
culture' a short note about such research. I'd have to look through back issuesto give
references. It isusually applied on a 1/4" screen at the front entrance, but since | had rather
severe varroa mite problems (lost 23 of 30 hives summer '94) | wanted to apply it a bit
heavier. So, since in a phone conversation, Steve said they had found no ill results from
heavier applications, | mixed it with my Crisco patties which | had been using for severa
years anyway, following recommendations of Roger Morse and others.(reportedly good for
tracheal mite control).

Suggestion B: | began using it this past summer and fall, with positive results so far. |
mixed it in with Crisco-sugar patties, and placed it in the hive.

Suggestion C: | tried this mite solution in six of my hives with sticky paper in the bottom to
detect mitefall. | found no mites on the paper after 24 hours. The following week | inserted
Apistan strips and found medium to heavy mite falls. | knew | had mites but with the "mite
solution" | could not even detect that | had mites. | spread the solution along the entrance
and across the top barsin the middle of the cluster to make sure the bees came in contact
with it. Maybe it just takes longer to work, but one would think I'd have seen something in
24 hours. | am not going to trust my hivesto this "mite solution”.
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How can | keep my bees from dying in the winter?

« Suggestion A: All of my hives have been started from package bees. | have found that a
large number of dead bees outside the hive isn't necessarily something to be worried about;
the bees seem to clean house and carry out the dead ones only when it is warm enough.
Since bees die naturally all winter long, it is not unusual for them to carry out lots of dead
ones which have been accumulating during cold weather as soon as it warms up.

Here is what has worked for me in wintering bees (Western Washington State):

1. Enough surplus honey; two deep hive bodies, one with 10 full frames (top) and
one with at least four outside full frames, brood nest in center (bottom).

2. Treatment for both kinds of mites (Apistan and menthol) in the fall.

3. Proper ventilation (entrance reducer at the bottom for small opening), 3/4" hole
in the top box for moisture release through venting. Keep the bottom entrance
clear of dead bees, other debris, and snow. Check it every few days.

4. Mouse guard at the bottom entrance.

5. Hive wrapping temporarily (roofing paper) during spells of excessive cold.
Some beekeepers here add a third super on top full of fiberglass insulation and
with a piece of plywood nailed to the bottom to keep the glass away from the
bees. Do this before cold weather setsin; never open the hive in the cold.

6. Treatment for nosema (fumidil) in fall and/or spring.

7. Hive painted adark color so that heat from natural light is absorbed into the
hive. This permits alooser cluster and allows the bees to reach honey on
outside frames. They gradually move up in the hive through the winter to reach
more. If it istoo cold inside the hive, they will starve even though thereis
plenty of food, because the cluster istoo tight to reach it. Make sure the winter
winds do not hit the hive directly.

8. Young bees need plenty of pollen. Without it, their ability to produce wax is
inhibited. Brood rearing to gear up for spring starts early, late January or
February depending on your climate. Feeding a pollen substitute as soon asit is
warm enough to safely open the hive is agood bit of added insurance. Also, use
an interior feeder during early spring if honey reserves are running low.

9. Use ametal outer cover to prevent moisture from entering the hive. | like the
telescoping variety with a masonite inner cover underneath.

10. | never open my hives unlessit is warm out; 60 degrees F is an absolute
minimum for me; 65 or warmer is better. Bees and brood can get sick if chilled.

11. My hives are dlanted dlightly forward, they are 1" lower at the front than at the
back. This causes any moisture which collects on the floor to run out instead of
evaporating in the hive. | also keep a cinder block on top so that the cover
cannot blow off.

| hope this helps. I'm sorry it's not very well organized. One thing which really helped
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me was a book by Mark Winston called the Biology of the Honeybee if memory
serves. Thereis a chapter which describes their wintering habitsin great detail. The
book as awhole was very educational for me and provided much insight into making
beekeeping decisions. It really helps to have an idea of how the bees work when you
are trying to figure out what to do or what to not do.

How can | move one of my hives just a short distance from where it is currently
sitting?

« Suggestion A: Move the hive to anew location (at night when all foragers are home). Make
sure the location is say 3 or more miles away. Then another night after aweek or so move
the colony to the preferred location. They will re-orient and not return to the origina site. It
should be pretty easy to find a spot to put them temporarily -- try arelative or friend's place.
Thismethod is easy and reliable.

How can | use bees to pollinate inside my greenhouse?

« Suggestion A: Place a hive against the side of the greenhouse, with the entrance facing
outside. Turn one of the supers around so its entrance faces into the greenhouse. Cut a hole
in the plastic sheeting of the greenhouse to match up with the second super entrance. Staple
the plastic back on the box so it istight and wait.

How do you locate a wild bee colony?

« Suggestion A: What isdoneisto trap several bees off the flowers, then release one bee at a
time, and track the bees back to the feral nest. Y ou will need some bee trapping boxes. Y ou
would be surprised at how elaborate the bee catching boxes are.

Related web pages:

o APIS-- Florida Extension Beekeeping Newsl etter
« B Eye seethe world through the eyes of a honeybee

« BeeAlert using beesto assess environmental hazards

« Beekeeping: The Beekeeper's Home Page Beekeeping, the honey bee, and honey production

are shown with news updated monthly; lots of photos; notices of meetings. Canadian and
North American content.

» Beesand Pallination: USDA-ARS Carl Hayden Bee Research Center GEARS
« British Isles Bee Breeders Association

« E.H. Thorne (Beehives) Ltd. Wragby, Lincoln, UK

« The Pollination Scene practical pollination tips and info
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« The Pollination Home Page Aids fruit and vegetable growers and beekeepers to manage
pollination for better crops.

Commercial suppliers:

Electronic mailing lists:

« BEE-L: BeeBiology Discussion List

BEE-L isfor the discussion of research and information concerning the biology of bees.
This includes honey bees and other bees (and maybe even wasps). We communicate about
sociobiology, behavior, ecology, adaptation, evolution, genetics, taxonomy, physiology,
pollination, and flower nectar and pollen production of bees.

To send amessage to al current BEE-L subscribers, mail it to BEE-L @uacsc2.albany.edu.

Subscription address: listserv@uacsc2.albany.edu (two-part subscription, requires
confirmation message)

Subscribe to BEE-L. Type "subscribe bee-l Your Name" in the message body. (Not
supported by all browsers.)

Suggested references:

‘\ If you are interested in any of the titles below, click on thetitle and it will take you
to Amazon.com for ordering. Click on theicon at the left for more information.
AMAZON.COM
» First Lessonsin Beekeeping - by C. P. Dadant (Editor) - List: $3.40 - Publication date: May
1976
» Beekeeping : A Practical Guide for the Novice Beekeeper - by Werner Melzer - List: $6.95 -
Publication date: March 1, 1989
« The ABC and Xyz of Bee Culture : An Encyclopedia of Beekeeping - by Roger Morse -
List: $30.00 - Publication date: June 1990

« The New Complete Guide to Beekeeping - by Roger A. Morse - Publication Date:
November 1, 1994 - List: $15.00
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Periodicals:

« BeesFor Development (Magazine); Dr. Nicola Bradbear, ed.; Bees For Development, Troy,
Monmouth, NP5 4AB, UK; (F) +44 1600 716167; email: 100410.2631@compuserve.com

« Australasian Beekeeper, Pender Beekeeping Supplies Pty Ltd, P.M.B. Maitland, NSW 2320,
Australia. price 1 year $A36.00

« American Bee Journal, Hamilton Illinois, 62341, United States of America. price per
annum: $US 23.12

This page was last updated on November 15, 2002
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Amazon.com is pleased to have The Small Farm Resource in the family of Amazon.com associates.
We've agreed to ship books and provide customer service for orders we receive through special links on
The Small Farm Resource.

Amazon.com associates list selected books in an editorial context that helps you choose the right books.
We encourage you to visit The Small Farm Resource often to see what new books they've selected for
you.

Thank you for shopping with an Amazon.com associate.
Sincerely,

Jeff Bezos
President
Amazon.com Books

P.S. We guarantee you the same high level of customer service you would receive at Amazon.com. If
you have a question about an order you've placed, please don't hesitate to contact us.
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Frequently Asked Questions:

« Why would | want to raise

bumbl e bees?

o About bumble bees

Other Information Sources:

Related web pages

Commercial suppliers

Electronic mailing lists

Suggested references

Periodicals

Warning:

The information contained in these web pages has not been
verified for correctness. Some of the information contained
herein is hearsay and may not be correct. Use the
information from these pages only at your own risk!

Why would | want to raise bumble bees?

Due to mite infestations, most of the wild bee hivesin the United States
have died off. Unless you are fortunate enough to have a commercial
beekeeper operating hives near you, you may not get your plants
pollinated. Bumble bees do perform pollination, and seem to be
unaffected by the mitesinfesting bee hives.

About bumble bees

Bumble bees are big, fuzzy insects recognized by almost everyone by
their robust shape and black and yellow coloration. The common
species are 3/4 inch in length or more. Like honey bees, bumble bees
live in a colony where the adults care for the young (larvae) produced
by a single queen. Bumble bee nests are small compared to honey bees,
as each nest contains only afew hundred individuals. Also unlike honey
bees, a bumble bee nest is annual and is used only one year and then
abandoned.

Bumble bees usually nest in the ground in a deserted mouse nest or bird
nest. Occasionally they nest in cavitieswithin awall or even in the
clothes drier vent.

In the spring, the queen selects a nest site and starts the colony by lining
an existing cavity with dry grass or moss. Then she collects a mass of
pollen and moistens this with nectar to produce a stored food called
"bee bread." Her first brood of offspring, numbering 5 to 20, will al be
workers (daughters) who take over the colony responsibilities of nest
enlargement, food gathering and storage, and feeding and caring for the
larvae. The queen continues to lay eggs throughout the summer. By late
summer, reproductive males and females are produced. These mate on
the wing and the fertilized females move to hibernation sitesin the
shelter of loose bark, hollow trees or other dry, protected placesto lie
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dormant through the winter. The males and workers still in the colony
die with frost or the first hard freeze.

Along with the honey bees, bumble bees are very important pollinators
of flowers. Certain plants are better pollinated by bumble bees because
of their very long tongues.

If the vicinity of a bumble bee nest can be avoided, then leaving them
alone and waiting for them to die in the fall would be the preferred
"management” option. However, bumble bee nests are often found in
yards, flowers beds, wood piles, or walls in high traffic places where
the threat of being stung is great.

Trapping bumble bees is not practical and exclusion techniques may not
solve the problem. When controlling bumble bees is necessary, using
Insecticides to poison bee coloniesis the control method of choice.

Bumble bees, honey bees and yellowjackets are all controlled the same
way. After determining the nest location and nest entrance during the
day, wait until night to treat if possible. Wear long-sleeved shirt and
trousers and tie sleeves and pants legs shut or pull your socks out over
your pant cuffs.

Apply insecticide through the entrance hole. Dust formulations of
insecticides are preferred (e.g., Sevin dust). Use aduster or "fling"
insecticide into the hole off an old plastic spoon. Sprays and
ready-to-use "wasp and hornet" aerosol sprays can also be used, but
often with less satisfactory results.

Do not plug the entrance hole until all activity has stopped. Be prepared
to repeat the treatment if necessary. Finally, seal shut, caulk and paint
all openingsin the vicinity of the old entrance.

Related web pages:

« Bumble Bee page at lowa State University.
o APIS -- Florida Extension Beekeeping Newsl etter
« B Eye seethe world through the eyes of a honeybee

« BeeAlert using beesto assess environmental hazards

» Beekeeping: The Beekeeper's Home Page Beekeeping, the honey
bee, and honey production are shown with news updated
monthly; lots of photos; notices of meetings. Canadian and North
American content.

« Beesand Pollination: USDA-ARS Carl Hayden Bee Research
Center GEARS

o British IS es Bee Breeders Association
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« E.H. Thorne (Beehives) Ltd. Wragby, Lincoln, UK
« The Poallination Scene practical pollination tips and info

« The Pollination Home Page Aids fruit and vegetable growers
and beekeepers to manage pollination for better crops.

Commercial suppliers:

Electronic mailing lists:

« BEE-L: BeeBiology Discussion List

BEE-L isfor the discussion of research and information
concerning the biology of bees. Thisincludes honey bees and
other bees (and maybe even wasps). We communicate about
sociobiology, behavior, ecology, adaptation, evolution, genetics,
taxonomy, physiology, pollination, and flower nectar and pollen
production of bees.

To send amessage to all current BEE-L subscribers, mail it to
BEE-L @uacsc2.albany.edu.

Subscription address: listserv@uacsc2.albany.edu (two-part
subscription, requires confirmation message)

Subscribe to BEE-L. Type "subscribe bee-| Your Name" in the
message body. (Not supported by all browsers.)

Suggested references:

If you are interested in any of the titles below, click on
‘ the title and it will take you to Amazon.com for ordering.

Click on theicon at the left for more information.
AMAZON.COM

o First Lessonsin Beekeeping - by C. P. Dadant (Editor) - List:
$3.40 - Publication date: May 1976

« Beekeeping : A Practical Guide for the Novice Beekeeper - by
Werner Melzer - List: $6.95 - Publication date: March 1, 1989

« The ABC and Xyz of Bee Culture : An Encyclopedia of
Beekeeping - by Roger Morse - List: $30.00 - Publication date:
June 1990
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« The New Complete Guide to Beekeeping - by Roger A. Morse -
Publication Date: November 1, 1994 - List: $15.00

Periodicals:

o "Why Bumble Bees', American Bee Journal, July 1995

"Bumble Beekeeping: The Queen Starter Box", American Bee
Journal, November 1995

"Bumble Beekeeping: Introducing Queens to Nest in Captivity"”,
American Bee Journal, January 1996

"Bumble Beekeeping: Handling Mature Colonies, Mating
Queens', American Bee Journal, February 1996

This page was last updated on November 16, 2002
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Warning:

The information contained in these web pages has not been verified for
correctness. Some of the information contained herein is hearsay and may not be
correct. Use the information from these pages only at your own risk!

Why would | want to raise bumble bees?

Due to mite infestations, most of the wild bee hivesin the United States have died off. Unless you
are fortunate enough to have a commercial beekeeper operating hives near you, you may not get
your plants pollinated. Bumble bees do perform pollination, and seem to be unaffected by the
mites infesting bee hives.

About bumble bees

Bumble bees are big, fuzzy insects recognized by almost everyone by their robust shape and black
and yellow coloration. The common species are 3/4 inch in length or more. Like honey bees,
bumble bees live in a colony where the adults care for the young (larvae) produced by asingle
gueen. Bumble bee nests are small compared to honey bees, as each nest contains only afew
hundred individuals. Also unlike honey bees, abumble bee nest is annual and is used only one
year and then abandoned.

Bumble bees usually nest in the ground in a deserted mouse nest or bird nest. Occasionally they
nest in cavitieswithin awall or even in the clothes drier vent.

In the spring, the queen selects a nest site and starts the colony by lining an existing cavity with
dry grass or moss. Then she collects a mass of pollen and moistens this with nectar to produce a
stored food called "bee bread." Her first brood of offspring, numbering 5 to 20, will al be workers
(daughters) who take over the colony responsibilities of nest enlargement, food gathering and
storage, and feeding and caring for the larvae. The queen continues to lay eggs throughout the
summer. By late summer, reproductive males and females are produced. These mate on the wing
and the fertilized females move to hibernation sites in the shelter of loose bark, hollow trees or
other dry, protected places to lie dormant through the winter. The males and workers still in the
colony die with frost or the first hard freeze.

Along with the honey bees, bumble bees are very important pollinators of flowers. Certain plants
are better pollinated by bumble bees because of their very long tongues.

If the vicinity of a bumble bee nest can be avoided, then leaving them alone and waiting for them
to diein the fall would be the preferred "management” option. However, bumble bee nests are
often found in yards, flowers beds, wood piles, or wallsin high traffic places where the threat of
being stung is great.

Trapping bumble bees is not practical and exclusion techniques may not solve the problem. When
controlling bumble bees is necessary, using insecticides to poison bee colonies is the control
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method of choice.

Bumble bees, honey bees and yellowjackets are all controlled the same way. After determining the
nest location and nest entrance during the day, wait until night to treat if possible. Wear
long-sleeved shirt and trousers and tie sleeves and pants legs shut or pull your socks out over your
pant cuffs.

Apply insecticide through the entrance hole. Dust formulations of insecticides are preferred (e.g.,
Sevin dust). Use aduster or "fling" insecticide into the hole off an old plastic spoon. Sprays and
ready-to-use "wasp and hornet" aerosol sprays can also be used, but often with less satisfactory
results.

Do not plug the entrance hole until all activity has stopped. Be prepared to repeat the treatment if
necessary. Finally, seal shut, caulk and paint all openingsin the vicinity of the old entrance.

Related web pages:

« Bumble Bee page at lowa State University.
o APIS -- Florida Extension Beekeeping Newsl etter
« B Eye seethe world through the eyes of a honeybee

« BeeAlert using beesto assess environmental hazards

« Beekeeping: The Beekeeper's Home Page Beekeeping, the honey bee, and honey production

are shown with news updated monthly; lots of photos; notices of meetings. Canadian and
North American content.

» Beesand Pallination: USDA-ARS Carl Hayden Bee Research Center GEARS
« British Isles Bee Breeders Association

o E.H. Thorne (Beehives) Ltd. Wragby, Lincoln, UK

« The Pollination Scene practical pollination tips and info

« The Pollination Home Page Aids fruit and vegetable growers and beekeepers to manage
pollination for better crops.

Commercial suppliers:

Electronic mailing lists:

« BEE-L: BeeBiology Discussion List

BEE-L isfor the discussion of research and information concerning the biology of bees.
This includes honey bees and other bees (and maybe even wasps). We communicate about
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sociobiology, behavior, ecology, adaptation, evolution, genetics, taxonomy, physiology,
pollination, and flower nectar and pollen production of bees.

To send amessage to al current BEE-L subscribers, mail it to BEE-L @uacsc2.albany.edu.

Subscription address: listserv@uacsc2.abany.edu (two-part subscription, requires
confirmation message)

Subscribe to BEE-L. Type "subscribe bee-l Your Name" in the message body. (Not
supported by all browsers.)

Suggested references:

If you are interested in any of thetitles below, click on thetitle and it will take you

‘\ to Amazon.com for ordering. Click on the icon at the left for more information.

AMAZON. COM

First Lessonsin Beekeeping - by C. P. Dadant (Editor) - List: $3.40 - Publication date: May
1976
Beekeeping : A Practical Guide for the Novice Beekeeper - by Werner Melzer - List: $6.95 -

Publication date;: March 1, 1989

The ABC and Xyz of Bee Culture : An Encyclopedia of Beekeeping - by Roger Morse -
List: $30.00 - Publication date: June 1990

The New Complete Guide to Beekeeping - by Roger A. Morse - Publication Date:

November 1, 1994 - List: $15.00

Periodicals:

"Why Bumble Bees', American Bee Journal, July 1995
"Bumble Beekeeping: The Queen Starter Box", American Bee Journal, November 1995

"Bumble Beekeeping: Introducing Queens to Nest in Captivity", American Bee Journal,
January 1996

"Bumble Beekeeping: Handling Mature Colonies, Mating Queens', American Bee Journal,
February 1996

This page was last updated on November 16, 2002
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Raising Orchard Mason Bees

Raising Mason %(;%{% EE::E::FHH

Bees

Click Here!

Freguently Asked Questions  Other Information Sources Return to Bees & Beekeeping

Frequently Asked Questions:

o What Are They?
» Keeping

o Problems

o Straw Systems

Other Information Sources:

o Related web pages
o Commercia suppliers

o Electronic mailing lists
o Suggested references
o Periodicas

Warning:

The information contained in these web pages has not been
verified for correctness. Some of the information contained
herein is hearsay and may not be correct. Use the
information from these pages only at your own risk!

What Are They?

Orchard mason bees are native North American bees. They live al
across the United States and Southern Canada, but are particularly
common in the Pacific Northwest, especialy in the Puget Sound area
and western Cascade Mountains. They are also called "blue orchard
bees" and scientists know them as Osmia lignaria. They are beautiful
Insects, about 1/3 inch long and blue black with a metallic sheen.
Unfortunately, they are sometimes mistaken for large flies (look closely
- they have 2 pairs of wings and are not interested in garbage!). The
females are somewhat larger than the males and the males have awhite
hairy face. Like all bees, mason bees collect flower pollen as a protein
source for their young and get their energy from flower nectar. In
shopping for groceries, they carry pollen from flower to flower,
achieving pollination.

A number of things set mason bees apart from other bees:

« Solitary: They are solitary. Each female bee builds a nest by
herself, lays eggs, seals the nest, and goes about her business. She
receives no help from other bees, so thereis no colony or "hive"
as in honey bees or bumble bees.

« LiveTogether: Mason bees are attracted to each other. They like
to build their nests in aggregations.

« Safe: Aswith other solitary bees, mason bees are gentle and shy.
They have a stinger (actually it is an egg guide), but they use it
only when they are in serious danger, as when they are purposely
caught in the hand. They do not attack to defend their nest or
arouse each other in alarm.

« Specialized Pollinators: Mason bees prefer to forage on flowers
in the apple family, including many varieties of apples, cherries,
plums, peaches, and similar "stone fruits'. Because they
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specialize on these plants, they are exceptionally good pollinators
of them. They will forage on other flowersas well.

« Hard Working: Orchard mason bees are adapted to a cool
climate and can fly in chilly, even drizzly weather. Thus, they are
often busy pollinating when honey bees remain inside the hive.

o Build With Bricks: Like the wisest little pig, orchard mason
bees build their nests with bricks (sort of). Each egg chamber in
the nest is sealed with a partition of ordinary mud. The entire nest
is also sealed with a hardened mud capping. Thisiswhy they are
called "mason" bees.

The above features make orchard mason bees the perfect pollinator for
those who have a small number of fruit trees, but may not want to
manage honey bee hives. They are also afascinating wild creature that
can be easily encouraged to colonize the backyard garden environment,
to the benefit of the gardener, orchardist, homeowner, and nature lover.
Mason bees are totally safe, even around children and pets.

Keeping

Female mason bees make their nests in hollow cavities. In nature, these
are found in the fissured bark of trees or in the emergence holes of
tree-eating grubs. Mason bees can be attracted to you yard. They may
already be in your neighborhood, especially if you live in the Puget
Sound region. To make mason bees a part of your home life, simply
provide them with nest holes and make sure they have plenty of flowers
to feed on. The ideal nest hole is5/16 to 11/32 inches in diameter and 4
to 8 inches deep. The bees will nest in awide variety of such cavities.
Straws and holes drilled in boards are commonly used. But to produce
happy and healthy bees and to avoid disease build-up, you should give
the bees quality housing.

Problems

Orchard mason bees have problems, just like all creatures. They have
certain requirements in nest placement, preferring awarm, dry
situation. They must have adequate flowers to raise their brood. And
finaly, they are subject to diseases, parasites, and predators. These
include fungal diseases of the developing bees, various types of mites,
which compete with the larval bees for foodor parasitize them, and
predatory insects or larger predatory animals like woodpeckers. The
most serious of these problems are the diseases and parasites.

Straw Systems
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Bare wood holes are acceptable to mason bees, but over time the
become fouled with debris and germs. If not cleaned, the hole loses its
attractiveness as a subsequent nest cavity. Mason beestend to "go
away" from such nest blocks after the first year or two. Diseases and
parasites may build up in unhygenic nest blocks. The best nest system
for orchard bees is a smooth wood hole with a porous insert or liner
(straw) which can be replaced each season.

The concept of straw inserts was devel oped by USDA scientistsin
studying mason bees. With a straw system, the filled nests can be
removed in the fall, and replaced with new inserts in the spring. The
new beesin the nests can be safely stored in a cool environment until it
Istime for them to begin the nesting cycle and pollinate. Then, simply
place the nests near the nest blocks and allow the bees to emerge and
re-nest in the new inserts.

Related web pages:

« APIS -- Florida Extension Beekeeping Newsl etter
« B Eye see the world through the eyes of a honeybee

o BeeAlert using bees to assess environmental hazards

« Beekeeping: The Beekeeper's Home Page Beekeeping, the honey
bee, and honey production are shown with news updated
monthly; lots of photos; notices of meetings. Canadian and North
American content.

o Beesand Pollination: USDA-ARS Carl Hayden Bee Research
Center GEARS

« British Isles Bee Breeders Association
« E.H. Thorne (Beehives) Ltd. Wragby, Lincoln, UK
« The Poallination Scene practical pollination tips and info

« ThePollination Home Page Aids fruit and vegetable growers
and beekeepers to manage pollination for better crops.

Commercial suppliers:

« Noneidentified.
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Electronic mailing lists:

« BEE-L: BeeBiology Discussion List

BEE-L isfor the discussion of research and information
concerning the biology of bees. Thisincludes honey bees and
other bees (and maybe even wasps). We communicate about
sociobiology, behavior, ecology, adaptation, evolution, genetics,
taxonomy, physiology, pollination, and flower nectar and pollen
production of bees.

To send amessageto al current BEE-L subscribers, mail it to
BEE-L @uacsc2.a bany.edu.

Subscription address: listserv@uacsc2.abany.edu (two-part
subscription, requires confirmation message)

Subscribe to BEE-L. Type "subscribe bee-l Your Name" in the
message body. (Not supported by all browsers.)

Suggested references:

If you are interested in any of the titles below, click on
‘ thetitle and it will take you to Amazon.com for ordering.

Click on the icon at the left for more information.
AMAZON.COM

o The Orchard Mason Bee - by Brian L. Griffin - List: $9.95 -
Publication date: March 1993

o First Lessonsin Beekeeping - by C. P. Dadant (Editor) - List:
$3.40 - Publication date: May 1976

» Beekeeping : A Practical Guide for the Novice Beekeeper - by
Werner Melzer - List: $6.95 - Publication date: March 1, 1989

« The ABC and Xyz of Bee Culture : An Encyclopedia of
Beekeeping - by Roger Morse - List: $30.00 - Publication date:
June 1990

« The New Complete Guide to Beekeeping - by Roger A. Morse -
Publication Date: November 1, 1994 - List: $15.00

Periodicals:

o Noneidentified.

This page was last updated on November 15, 2002
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o What Are They?
« Keeping

o Problems

o Straw Systems

Other Information Sources:

o Related web pages
« Commercia suppliers

o Electronic mailing lists
o Suggested references
o Periodicals
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Warning:

The information contained in these web pages has not been verified for
correctness. Some of the information contained herein is hearsay and may not be
correct. Use the information from these pages only at your own risk!

What Are They?

Orchard mason bees are native North American bees. They live all across the United States and
Southern Canada, but are particularly common in the Pacific Northwest, especially in the Puget
Sound area and western Cascade Mountains. They are also called "blue orchard bees' and
scientists know them as Osmia lignaria. They are beautiful insects, about 1/3 inch long and blue
black with a metallic sheen. Unfortunately, they are sometimes mistaken for large flies (look
closely - they have 2 pairs of wings and are not interested in garbage!). The females are somewhat
larger than the males and the males have awhite hairy face. Like all bees, mason bees collect
flower pollen as a protein source for their young and get their energy from flower nectar. In
shopping for groceries, they carry pollen from flower to flower, achieving pollination.

A number of things set mason bees apart from other bees:

« Solitary: They are solitary. Each female bee builds a nest by herself, lays eggs, sealsthe
nest, and goes about her business. She receives no help from other bees, so thereis no
colony or "hive" asin honey bees or bumble bees.

« LiveTogether: Mason bees are attracted to each other. They like to build their nestsin
aggregations.

« Safe: Aswith other solitary bees, mason bees are gentle and shy. They have a stinger
(actually it is an egg guide), but they use it only when they are in serious danger, as when

they are purposely caught in the hand. They do not attack to defend their nest or arouse each
other in alarm.

« Specialized Pollinators: Mason bees prefer to forage on flowers in the apple family,
Including many varieties of apples, cherries, plums, peaches, and similar "stone fruits'.
Because they specialize on these plants, they are exceptionally good pollinators of them.
They will forage on other flowers as well.

« Hard Working: Orchard mason bees are adapted to a cool climate and can fly in chilly,
even drizzly weather. Thus, they are often busy pollinating when honey bees remain inside
the hive.

o Build With Bricks: Like the wisest little pig, orchard mason bees build their nests with
bricks (sort of). Each egg chamber in the nest is sealed with a partition of ordinary mud. The
entire nest is also sealed with a hardened mud capping. Thisiswhy they are called "mason"
bees.

The above features make orchard mason bees the perfect pollinator for those who have a small
number of fruit trees, but may not want to manage honey bee hives. They are also afascinating
wild creature that can be easily encouraged to colonize the backyard garden environment, to the
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benefit of the gardener, orchardist, homeowner, and nature lover. Mason bees are totally safe, even
around children and pets.

Keeping

Female mason bees make their nests in hollow cavities. In nature, these are found in the fissured
bark of trees or in the emergence holes of tree-eating grubs. Mason bees can be attracted to you
yard. They may already be in your neighborhood, especialy if you live in the Puget Sound region.
To make mason bees a part of your home life, ssmply provide them with nest holes and make sure
they have plenty of flowersto feed on. The ideal nest holeis 5/16 to 11/32 inches in diameter and
4 to 8 inches deep. The bees will nest in awide variety of such cavities. Straws and holes drilled in
boards are commonly used. But to produce happy and healthy bees and to avoid disease build-up,
you should give the bees quality housing.

Problems

Orchard mason bees have problems, just like all creatures. They have certain requirements in nest
placement, preferring awarm, dry situation. They must have adequate flowers to raise their brood.
And finally, they are subject to diseases, parasites, and predators. These include fungal diseases of
the devel oping bees, various types of mites, which compete with the larval bees for foodor
parasitize them, and predatory insects or larger predatory animals like woodpeckers. The most
serious of these problems are the diseases and parasites.

Straw Systems

Bare wood holes are acceptable to mason bees, but over time the become fouled with debris and
germs. If not cleaned, the hole loses its attractiveness as a subsequent nest cavity. Mason bees tend
to "go away" from such nest blocks after the first year or two. Diseases and parasites may build up
in unhygenic nest blocks. The best nest system for orchard bees is a smooth wood hole with a
porous insert or liner (straw) which can be replaced each season.

The concept of straw inserts was developed by USDA scientists in studying mason bees. With a
straw system, the filled nests can be removed in the fall, and replaced with new insertsin the
spring. The new bees in the nests can be safely stored in a cool environment until it istime for
them to begin the nesting cycle and pollinate. Then, simply place the nests near the nest blocks and
allow the bees to emerge and re-nest in the new inserts.

Related web pages:

o APIS -- Florida Extension Beekeeping Newsl etter
« B Eye seethe world through the eyes of a honeybee

« BeeAlert using beesto assess environmental hazards
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» Beekeeping: The Beekeeper's Home Page Beekeeping, the honey bee, and honey production
are shown with news updated monthly; lots of photos; notices of meetings. Canadian and
North American content.

« Beesand Pallination: USDA-ARS Carl Hayden Bee Research Center GEARS
« British Isles Bee Breeders Association

« E.H. Thorne (Beehives) Ltd. Wragby, Lincoln, UK

« The Pallination Scene practical pollination tips and info

« The Poallination Home Page Aidsfruit and vegetable growers and beekeepers to manage
pollination for better crops.

Commercial suppliers:

o Noneidentified.

Electronic mailing lists:

« BEE-L: BeeBiology Discussion List

BEE-L isfor the discussion of research and information concerning the biology of bees.
Thisincludes honey bees and other bees (and maybe even wasps). We communicate about
sociobiology, behavior, ecology, adaptation, evolution, genetics, taxonomy, physiology,
pollination, and flower nectar and pollen production of bees.

To send amessage to al current BEE-L subscribers, mail it to BEE-L @uacsc2.albany.edu.

Subscription address: listserv@uacsc2.albany.edu (two-part subscription, requires
confirmation message)

Subscribe to BEE-L. Type "subscribe bee-l Your Name" in the message body. (Not
supported by al browsers.)

Suggested references:

If you are interested in any of the titles below, click on thetitle and it will take you
to Amazon.com for ordering. Click on theicon at the left for more information.
AMAZON.COM

o The Orchard Mason Bee - by Brian L. Griffin - List: $9.95 - Publication date: March 1993

« First Lessonsin Beekeeping - by C. P. Dadant (Editor) - List: $3.40 - Publication date: May
1976
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» Beekeeping : A Practical Guide for the Novice Beekeeper - by Werner Melzer - List: $6.95 -
Publication date: March 1, 1989

 The ABC and Xyz of Bee Culture : An Encyclopedia of Beekeeping - by Roger Morse -
List: $30.00 - Publication date: June 1990

« The New Complete Guide to Beekeeping - by Roger A. Morse - Publication Date:
November 1, 1994 - List: $15.00

Periodicals:

o Noneidentified.

Thispage was last updated on November 15, 2002
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Small Farm Resource Feedback

Please tell us what you think about our web site, our products, our organization, or anything else
that comes to mind. We welcome all of your comments and suggestions.

® Suggestion O Question O Problem O Comment
What's the subject?

General Other:

Enter your remarks in the space provided below:

Please tell us how to get in touch with you:

Nanme
Conpany

E- mai |

Phone

Fax

Send Comments| |Clear Form

Return to The Small Farm Resource

This page was last updated on July 01, 2003
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Return to the Small Farm Resource
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Birdsfoot Trefoil
Brassica Crops
Chicory

Field Corn

Hay

Kentucky Bluegrass

Orchardgrass

Prairie Grass
Red Clover
Reed Canarygrass

Ryegrass
Sorghum & Sudangrass

Smooth Bromegrass
Tall Fescue

Timothy

Warm Season Grasses
White Clover

Go to Other Crops

If you have a question, we will
post the question in the
appropriate contents page to
get suggestions from our site
visitors.

Questions and suggestions can
be sent to us via our Feedback

form.

Visitor Questions:

Go to Orchard/Fruit Crops

General crops related links and mailing lists




Growing Alfalfa

This Banner Comled Be Advervising

Growing Alfalfa Your Company

Click Here For More Informaiion
Frequently Asked Questions  Other Information Sources Return to Forage Crops

Frequently Asked Questions: Warn | N g .

o AlfafaEstablishment
o AlfafaHay Harvest

Theinformation contained in these web pages has not been verified
for correctness. Some of the information contained herein is

M anagement hear say and may not be correct. Use the infor mation from these
. AlfafaGrazing pagesonly at your own risk!
Management
o AlfalfaFertility Alfalfa Establishment
» Managing Weedsin Seed dfalfaor afafa-grass mixtures only on well-drained soils.
L egumes Seeding alfalfafollowing old afalfa stands is not recommended, as this

practice has led to stand establishment problems, which are thought to

« Managing Legume Insects : : . .
g == result in part from insect and disease buildup.

« Managing Legume Diseases

Alfalfaor afalfa-grass mixtures may be seeded using conventional
Other Information Sources: seeding equipment such as a cultipacker seeder or grain drill on afirm,
well- prepared seedbed; or they may be seeded directly into corn stalk

« Related web pages or small grain stubble using a specia no-till seeder. No-till
establishment requires special attention to weed and insect control, but

_ s if properly doneit resultsin excellent stands with little or no soil losses.
« Electronic mailing lists Plant as soon as a good seedbed can be prepared in spring or, for a mid-
« Suggested references to late-summer seeding, in early- to mid-August. Late summer seedings
+ Pariodicis need at least 8 weeks of growth before the first killing frost.

o« Commercia suppliers

Band seeding no deeper than .25 inch is an excellent method of seeding.
When band seeding or when using the no-till seeder, you may reduce
recommended alfalfa seeding rates by one-third. Press wheels used in
conjunction with conventional band seeding provide additional stand
insurance. To ensure afirm seedbed, if seedbed is dry and press wheels
are not used, cultipack before and after seeding in the same direction as
band seeding. If annual crops such as oats or peas and triticale are used
as anurse crop, reduce the seeding rate of the companion crop by 30%,
and harvest when the small grain isin the boot or early heading stage
for silage, hay, or greenchop. Do not apply additional nitrogen for the
nurse crop.

Fluid seeding-distributing seed in a carrier of water or fertilizer
solution- is a new technique generally limited to forage legumes.
Because fluid seeding requires special equipment for good seed
suspension and distribution, custom application is recommended. Fluid
seeding is a broadcast method, so for best results prepare the seedbed as
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in conventional seeding and cultipack after seeding.

Seeding rates necessary for successful stands are related to the
condition of the seedbed and method of seeding.

Use preinocul ated seed or treat seed with proper inoculant. If seed is
preinocul ated, look for the expiration date on the tag to see if
reinoculation is necessary. This may occur if seed is not used soon after
purchase or stored improperly.

Seed already treated with Apron (metalaxyl) fungicide is available to
give protection against Phytophthora and Pythium. These fungal
diseases can cause serious establishment problemsin poorly drained
fields or following extended periods of heavy rainfall. Apron fungicide
Is also available for self-treatment of seeds. The fungicide Ridomil is
also available for soil application to protect against these same diseases.

Alfalfa Hay Harvest M anagement

Seeding Y ear - When alfalfais spring seeded, the first cutting can be
made 60 days after emergence if one cutting during the seeding year is
allowed to reach early bloom before it is harvested. Normally up to two
to three harvests may be made in the year of a spring seeding,
depending on the length of the growing season.

Established Stands - Cutting management is an important tool in
achieving high quality, high yields, and stand persistence. It also can be
effective in reducing the impact of weed, insect, and disease pests.
Harvest schedules depend somewhat on the quality goals of the
producer. Progressive dairy farmers have recognized the economic
importance of producing high-quality forage and often cut early in
order to obtain greater than 20% crude protein, less than 30% acid
detergent fiber, and less than 40% neutral detergent fiber. Such
high-quality forage has the potential to increase forage dry matter
Intake and milk production while decreasing the requirement for grain.

For high-quality alfalfa, make the first cutting at mid- to full bud stage,
so long as:

1. Better adapted varieties with multiple pest resistance are used.

2. Adeguate levels of lime, phosphorus, and potassium are
maintai ned.

3. Insect pests are monitored and controlled.
Cutting pre- or early bud alfalfais not recommended because thereisa
higher risk of losing the stand. Also, fiber levels may be undesirably

low when cut extremely early. If an alfalfa stand has been weakened by
winter stress, make the first cutting at the early- to midbloom stage.

Generally, summer cuttings are permitted to reach early bloom
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(approximately 35 days between cuttings). In Pennsylvania, the average
cutting intervals between first and second cuts and second and third
cuts, for producers who make four or more cuts per year, is 37 and 33
days, respectively.

In the past, it has been recommended that producers avoid cutting
alfalfaduring the critical 6-week period prior to the average hard frost
date (generally between early September and mid-October). This should
still be considered if the stand is weak due to such factors as low soil
fertility, disease, or extreme climatic conditions (such as
water-saturated soils). However, it has more recently been recognized
that alfalfa can be cut even during this critical period aslong as:

1. Better adapted varieties with multiple pest resistant are used.

2. Adequate levels of lime, phosphorus, and potassium are
maintained.

3. There are at least 45 days of regrowth prior to cutting.

If harvests are delayed until mid-October, leave a 4- to 6-inch stubble to
protect the crown and to catch snow for added insulation over winter.

Harvest schedules for alfalfa-grass mixtures should be based on the
growth stage of the alfalfaasit relates to the species of grass used in the
miX. Because orchardgrass, perennia ryegrass, reed canarygrass, and
tall fescue can tolerate more frequent cuttings without jeopardizing the
grass stand, they are more compatible with frequently cut alfalfa.

Stands of timothy or smooth bromegrass mixed with alfalfa should not
be cut until the grassisin the early head-emergence stage, and cannot
tolerate frequently cut alfalfa; therefore, they are more compatible with
less intensely managed alfalfa (three cuts or less per year).

Alfalfa Grazing Management

Rotational grazing isa"must" for optimum returnsin an alfalfa or
afalfa-grass grazing system. Rotational grazing is more labor intensive
than continuous grazing because of the need to provide and maintain
electric fencing and to move animals from one paddock to another on a
carefully planned and executed schedule. Care also must be given to
avoid damaging the alfalfa stand, because comparatively high numbers
of animals graze on arelatively small area of afalfa. However, the
rewards can offset the extra effort.

There is no set rule on number of paddocks required or on paddock
size. Most recommendations call for fields to be divided into a
minimum of six to eight paddocks for most effective management.
Paddock size depends on the number and size of animals being grazed.
However, there should be enough animals in a paddock to harvest the
available forage in less than four days.
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As an example of arotational grazing practice, a recent demonstration
successfully grazing 24-beef cattle on afour-acre alfalfaplot. The field
was subdivided into eight half-acre paddocks. After four days grazing
on each paddock, the cattle were rotated. After all eight paddocks had
been grazed, cattle were returned to the first paddock, which had
recovered and was ready for another round of grazing.

Determining the number of animals that each acre of alfalfawill

support in agrazing system is a difficult process. The number of
animals per acre can be increased as alfalfa becomes more productive
beyond the first year of stand life and as the management skills of the
farm operator improve. A conservative suggested is 2 to 3 dairy cows or
3 to 5 stockers per acre during the early part of the grazing season.

The number of animals per acre is normally reduced when alfalfa
production declines, such as during the typical mid-summer slump
period. It is very important to closely monitor grazing to prevent
overgrazing. Overgrazing can force animals to consume more
supplement, if oneis supplied, increasing production costs. Overgrazing
also may force animals to eat the basal stems which are not very
nutritious, thus limiting animal gain. Severe overgrazing also could
damage the crowns of the alfalfa plants.

Undergrazing, on the other hand, can lead to uneven grazing. When
unevenly grazed, the remaining plants become larger and less palatable.
When the field is grazed again, the animals once more will favor the
young tender plants. Thisin effect reduces the productive acreage
unless the older, larger plants are clipped periodically.

One or more "sacrifice" paddocks also enhance a grazing program
where alfalfaisthe main forage. A sacrifice paddock isan area,
preferably with grass sod, that can be used to hold animals during wet
weather or to allow adequate regrowth of the alfalfa paddocks. Hay
may be fed in sacrifice paddocks to keep pasture growing at an
optimum rate.

Alfalfa Fertility

Befor e Planting -Information on adjusting soil nutrient levels before
seeding isavailable.

During Establishment - Have a soil test taken to determine lime and
fertilizer needs for alfalfa establishment. Fields to be seeded to alfafa
should be limed to pH 6.5 to 7.0. Needed lime should be applied at least
6 months to a year before seeding to allow the lime time to react with
the soil and minimize triazine herbicide carryover. For maximum
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production, seed only in soilsthat are already at a pH of 6.2. Generally,
for soils below this pH, lime should be applied but seeding delayed.
Starter fertilizer applications of up to 20-60-20 per acre are desirable at
seeding time. Band placement is highly recommended. Plant nutrients
recommended in excess of this amount should be incorporated into the
seedbed before seeding. If soil test recommendations are followed at
planting, additional applications of fertilizer in the fall of the seeding
year are not necessary.

Established Stands - High levels of phosphorus and potassium must be
maintained in the soil for high crop yields and long-lived alfalfa stands.
Determine lime and fertilizer needs by soil test. High alfalfayields can
reduce plant nutrient levelsin soil rapidly. Thus, for top production and
stand persistence, annual soil testing is recommended.

When a soil test indicates the need for fertilizer, topdress after first
and/or last cutting. Split applications, one-half in fall and one-half after
first cutting, may result in more efficient use of fertilizer, especially
potash. Recent research suggests that, based on nutrient removal, a
0-1-4 ratio of N-P205-K 20 is best when high yields are anticipated. If
the soil testis 1 part per million (ppm) or less of boron (B), or plant
tissue has 25 ppm or less B, then topdress with afertilizer containing at
least 2 pounds of B per acre.

At present, there is no evidence to indicate a general need for other
fertilizer nutrients. Recent research does suggest that in certain isolated
cases small responses from sulfur may be obtained.

Managing Weeds in L egumes

Managing weeds in forages requires a different approach than weed
management in row crops. Over 95% of the weed control in a healthy
forage crop comes from the competition provided by the forage.
However, to maintain arelatively weed-free forage, proper fertilization,
cutting management, insect control, the use of disease-resistant
varieties, and selective herbicide use are necessary to keep the forage
stand competitive.

If weeds become a problem, they can compete or interfere for light,
nutrients, water, and space, directly influencing yield and standability.
Common chickweed infestations in afalfa have been reported to reduce
forage stand by more than 30%. Common chickweed emergesin the
fall and winter and early in spring develops a thick lush mat that can
compete with the first forage cutting. Once the chickweed diesin early
summer, summer annual weeds such as foxtails, lambsquarters, and
pigweed or perennial weeds such as dandelion can replace the dead or
dying winter annual weeds and continue to reduce forage yield and
quality.
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Unlike most grain or fiber crops from which weeds are separated at
harvest, weeds are often harvested along with the forage crop,
potentially reducing quality. Reductionsin quality are often in the form
of lower protein content and feed digestibility. Although weeds do have
some feed value, this value differs among species. Dandelions come
close to equaling alfalfain protein and total digestible nutrients (TDN).
Control of dandelion may not necessarily improve the quality of hay,
but it may be of some value in reducing the time necessary to dry the
hay, since dandelion dries more slowly than alfalfa. Increased drying
time may mean greater harvest losses due to untimely rainfall.

Grassy weed quality can be similar to that of the forage. In general,
weedy grasses have about 75% of the quality of afalfa. However,
controlling quackgrass in alfalfa can increase forage protein levels 4%
to 7%. Weeds with woody stems or flower stalks, such as yellow
rocket, white cockle, rough fleabane, curly dock, and broadleaved dock,
have lower protein levels (about 50% of the quality of alfalfa), so
controlling them is even more important.

When weeds are present or persist in spite of good management,
herbicides can help improve yield and quality. Weed control at
establishment or in the seedling year is most critical for maintaining a
healthy forage stand. When weeds are controlled the seedling year, the
forage crop seldom requires additional herbicide treatments for at least
the first two years of the stand.

Weed management in forages can be divided into two phases: control in
the establishment or seedling year and control in an established stand.

Control before and during establishment

Managing weeds in forages begins long before crop establishment.
Certain types of weeds are potentially serious problems for forages, so
It isimportant to eliminate them in advance. In particular, perennial
broadleafs and grasses such as dandelion, curly dock, Canada thistle,
and guackgrass are much easier to manage prior to planting aforage
crop. In addition, biennial weeds including musk thistle and burdock
should be eliminated before establishing forage. If these weeds are not
removed before the seeding is made, they commonly persist throughout
thelife of the forage. The cost of controlling weeds before or at the time
of seeding should be considered an investment that will be returned for
thelife of the stand.

Below are some general rules for managing weeds at establishment or
in the seedling year:

1. Weeds that emerge with the crop are generally more destructive.
2. Maintain the forage relatively weed-free for the first 60 days.
3. Weeds that emerge beyond 60 days will not influence that year's
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forageyield.

4. Later-emerging weeds may still influence forage quality.

5. Winter annual weed competition in early spring is most
damaging to forages.

6. Broadleaved or dicotyledonous weeds are generally more
competitive against legumes than grassy weeds.

Herbicides are needed most often during establishment, and several
options exist for managing weeds in pure legume seedings. In no-till
seedings, adequately controlling the existing vegetation is very
important, especially perennials. Weed control is also very important
while the forage is young and prone to competition from invading
Species.

Control in an established stand

The best weed control in an established forage stand is achieved by
maintaining a dense healthy stand through proper fertilization, cutting
management, and insect control. Controlling weeds in established
foragesisnormally of greatest benefit in the first cutting. Weeds
generaly contribute much lessto yield in the second and succeeding
harvests. Before using a herbicide in established stands, evaluate the
forage to ensure it is worth the cost of the herbicide.

Below are some general rulesto follow before using a herbicide in
established forage stands:

1. Thinor irregular stands will not thicken once weeds are removed.
Be sure there are sufficient desirable speciesto fill in the gaps. A
minimum of five alfalfa plants per square foot should be present.

2. Weeds tolerant of the herbicide may invade the space left by
susceptible species, ultimately creating a more severe weed
problem.

3. Only well-established vigorous stands should be treated with
herbicides.

4. If theforage stand is at |east two years old and 25% to 30% are
weeds, removing them with an herbicide application is of
guestionable value.

5. If 50% or greater of the stand are weeds, it istimeto rotate to a
different crop.

If weeds become a problem in established forages, several herbicide
options are available. Chemical control in established forage legumesis
often limited to late fall or early spring applications. Also, many
products have harvesting, feeding, or grazing restrictions following
their use.
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Managing L egume I nsects

Management of forage insect pestsis aimed primarily at the alfalfa
weevil and the potato |eafhopper in alfalfa. Other insect pests of forages
are minor in comparison and must be dealt with on afield-by-field
basis. Economic injury levels for the potato leafhopper and the afalfa
weevil are fairly well established. The economic injury level isthe
value of crop loss caused by the peststhat is equal to the cost of a spray
application. Thus, unless the value for the crop loss caused by the pests
exceeds the cost of controlling them, it is not profitable to spray. On the
other hand, some insect losses could have been avoided if a spray had
been applied at the proper time.

A good pest management program requires proper identification of the
pest species causing the damage, and determination if the economic
threshold has been exceeded.

Alfalfa blotch leafminer can be found in practically all alfafafieldsin
the state (Pennsylvania). However, damage will always appear worse
than it actually is. The second cutting is usually most severely infested.
Control may be justifiable if 30% or more of the leaflets have amine
present.

The adult fly is about .13 inch long and resembles a common housefly.
The larvae (maggots) are pale yellow, soft-bodied, shortened, and
thickened. At least three generations per year occur in Pennsylvania.
Adult females emerge in the spring, cut shallow holes through the lower
leaf surface, and deposit eggs under the leaf epidermis. A female lays
one to three eggs per leaflet. To feed, the female cuts a hole in the |eaf
with her oviposter and laps up exposed sap and tissue, forming
conspicuous pinholesin the leaves. After the eggs hatch, the larvae
tunnel within the leaf, feeding on leaf tissue. The larval stage lasts
approximately two weeks. Larval mining causes conspicuous white
blotches on the leaflets, which are typically comma-shaped. Blotches
and punctures can cause deterioration of foliage quality, loss of
photosynthetic area, and defoliation.

Alfalfa weevil is primarily a problem in the first cutting of alfalfain
April and May. Larvae feed within the growing tips, on the upper
leaves as they open, and later on the lower leaves. Plants become
skeletonized from weevil feeding and the leaves dry, giving thefield a
frosted appearance. After cutting, the larvae may feed on the new
emerging shoots, severely retarding alfalfaregrowth. Adults also feed
on the alfalfa plant. Conditions that favor pest development are
excessive pesticide use (which destroys biological control agents), mild
winters, and warm dry spring weather. Several species of parasitic wasp
and a fungus help maintain alfalfa weevil populations.

Black cutworms can cause extensive damage to new seedingsin late
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May early June.

Pea aphid control is sometimes needed, but natural controls are usually
all that is needed to keep aphid populations in check. Control may be
warranted if populations reach 30 aphids per sweep of an insect net.

Pea aphids are small, green, long-legged insects about .19 inch long.
They can be winged or wingless. Like other aphids, the pea aphid
damages the plant by removing sap with its sucking mouth parts and
possibly by poisoning the plant.

The insect overwinters on alfafa, clovers, and other perennia plantsin
either the egg stage or as adult females. In the spring, popul ations
increase on the winter host and begin migrating to other hosts about
May 1. Winged females start colonies on new plants by giving birth to
live young, which are ready to reproduce in 12 days. A female
commonly produces 6 to 7 young per day. There are 7 to 20 generations
per year. Pea aphids may be found in forage fields during June and July.

Potato leafhopper s are the most destructive insect pest on new
seedings of alfalfain the state. Stress to afalfa seedlings caused by this
pest can affect the vigor and later performance of the plants and
influence stand longevity. New spring seedings are especially
vulnerable to attack by leafhoppers. Regrowth of second and third
cuttings of established stands is also frequently damaged.

It is essential to use sound control measures for this pest on new
seedings in order to obtain optimum stands, yields, and quality. In most
years, leafhopper populations are high enough in some fields to cause
appreciable losses to newly established stands.

There are several ways to reduce leafhopper damage to the first cutting
of new seedings.

1. leafhopper populations can be monitored by periodical sweepings
and applying an insecticide accordingly;

2. Furadan (carbofuran) 4F can be broadcast and incorporated prior
to seeding;

3. Lorsban (Chloropyrifos) 4E can be broadcast and incorporated
prior to seeding. Furadan 4F may be used at seeding time by
mixing 2 to 4 pints of Furadan 4F in 15 to 40 gallons of water
and spraying on the soil surface; then incorporating. If a
herbicide is being used, mix it with Furadan 4F and apply both
materials in the same operation. Lorsban 4E can be broadcast and
incorporated prior to seeding.

At thetime afalfaistypically seeded in the spring there are no insect
pests that will influence yield, with the possible exception of cutworms.
Clover root curculio do not lay eggs in spring-seeded alfalfa, because
they have already moved into established stands when new seedings are
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seeded. The same istrue of afalfaweevil, which migrate into
established standsto lay their eggsin late March and early April.
Furadan and L orsban cannot be expected to provide adequate
leafhopper control on alfalfa seeded before early May.

The effects of Furadan and L orsban will not last much longer than 45 to
50 days, therefore, their effectiveness will be minimal by the time the
leafhoppers arrive, usually in early June. Even when Furadan or
Lorsban isused at planting, spray protection may still be needed before
harvest, depending on the buildup of leafhoppersin the field.

Regrowth after the first cut must be monitored closely for insects,
starting when the regrowth is 2 to 3 inches tall.

Currently, the only control method for potato |eafhoppers on seedling
alfalfaestablished in spring grains such as oats is malathion. However,
this compound has a very short residual and application requires driving
over the alfalfaand small grain.

L eafhopper populations often vary considerably from one field to the
next. For thisreason, it is advisable to make leafhopper checks with an
insect net in each alfalfafield. Start checking new seedingsin early
June, and check the regrowth of established stands when the plants are
about 3 inches high. Adult potato |eafhoppers are yellowish green and
about .13 inch long and .03 inch wide. The nymphs are ssimilar in
appearance but lack wings. Damaging populations may be more likely
when temperatures are between 70 and 90 degrees F, harvest is delayed,
or alfafais strip-cut or cut in blocks.

Meadow spittlebug damage is most likely on legumes seeded in
small-grain stubble. Spray applications are not profitable unless there
are one or more spittle masses per stem by mid-May.

The adult spittlebug is .25 to .38 inch long and resembles a frog; its
head is short and blunt with large eyes. Adults vary in color and
marking, ranging form light grey to dark brown, with spots, strips, or
bands on the wing covers. Adults walk with their front four legs and
drag their back legs. The nymphal stage is found within the frothy
spittle mass that they secrete. They are about .03 inch long and orange.
Asthey develop, they become greenish yellow and then green.

Eggs are laid during August and September in small-grain stubble,
alfafa, or weeds where they overwinter. They begin to hatch during
April in Pennsylvania. The nymphal stage lasts approximately 5to 8
weeks. Adults appear in late May and early June to lay the next year's

egos.

Managing L egume Diseases
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The following management practices will help minimize disease losses
in alfalfa. Most of these recommendations apply to other legumes as
well.

1. Usethe best-adapted, disease-resistant varieties.

2. Do not plant alfalfain fields that are poorly drained. Red clover,
birdsfoot trefoil, or agrassis a better choice. In fields that are
moderate to poorly drained, Phytophthora-resistant varieties
should be used along with a fungicide seed or soil treatment.

3. Useacerea, corn, or grass crop for at least 2 years in rotation
with afalfa.

4. Keep soil pH, phosphorus, and potassium at optimal levels for
crop growth.

5. Control leafhoppers, as they interact with diseases.

6. Clean al equipment of plant debris before storing for the winter,
as some pathogens that do not survive well in the field survive
well on equipment under shelter.

7. Mow youngest stands first. This reduces the spread of pathogens
by machinery from older, more diseased stands into healthier,
younger stands. Mow after the dew has dried, as pathogens are
easly spread in water films.

8. Mow afew days earlier than usual when stands are hit hard by
leaf spots, in order to retain more leaves and reduce inoculum in
thefield.

9. Maintain a cutting schedule that ensures the recharging of root
carbohydrates both during the growing season and prior to fall
dormancy.

Wilt diseases can cause severe stand losses in Pennsylvania. Bacterial,
Fusarium, and Verticillium wilts occur statewide, with Fusarium wilt
worse in the southern counties and Verticillium wilt worse in the
northern counties. Resistance to all these wiltsis available in current
varieties and is needed to obtain maximum production.

Anthracnoseis afungus disease that occurs statewide and is
particularly severe in southeastern Pennsylvania. The causal fungus
often cannot overwinter in the field, but it does so in infected plant
debris on equipment in storage. Therefore, cleaning equipment before
storing for the winter helps delay the introduction of this pathogen into
young seedlings in spring. Resistant varieties are available and should
be used statewide.

Phytophthora root rot can devastate young stands of alfalfa and can
cause serious plant loss in older stands. Soils saturated with water for
three or more days can trigger a disease outbreak. In perennially wet
sites, the use of aternative crops is recommended. The use of resistant
varieties, seed treatment with Apron fungicide, or soil treatment with
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Ridomil fungicide are effective control measures.

Crown and root rot complex, caused by Fusarium spp. plus other
fungi and bacteria, iscommon in alfalfa. Resistant varieties are not
available; therefore, growers must depend on proper crop management
practices to minimize stress on the plants, which slows down the rate of
root rot development. Root-rotting fungi "team up" with root-feeding
Insects, and root deterioration progresses with increasing stand age.

Aphanomycesroot rot isanew disease that is causing establishment
problemsin other areas. As yet, no outbreaks of the disease have been
reported in Pennsylvania, although both strains of the pathogen are
known to exist in Pennsylvania soils. This diseaseislikely to occur
under the same wet soil conditions as does Phytophthora, so it is
possible that losses caused by this fungus have been occurring but have
been attributed to Phytophthora. The fungicide treatments available
against Pythium spp. and Phytophthora spp. are not effective against
Aphanomyces spp.; however, resistance to one of the strains of the
fungus is available in some newer varieties.

Foliar diseases are common in Pennsylvania throughout most of the
growing season and can cause significant quality and yield loss through
defoliation. When foliar diseases are severe, early mowing helpsin |leaf
retention and reduces inoculum in the field. Some of the current
varieties have improved levels of resistance, but all become diseased if
favorable moisture and temperatures prevail.

Spring and summer blackstem occur in Pennsylvania, with spring
blackstem usually more severe. Leaves, petioles, and stems are
attacked, with the spring blackstem fungus also causing crown and root
rot. Aswith other foliar diseases, early harvesting of severely diseased
stands can increase | eaf retention and reduce inoculum in the field. A
few current varieties have improved levels of resistance, but all will
become severely diseased if extended moist periods occur.

Nematodes generally do not cause serious problems on afafain
Pennsylvania, as long as rotations with corn, cereal, or grass crops are
used.

Sclerotinia crown and stem blight can cause seeding failures. Late-
summer or early-fall seedings using conservation tillage favor disease
development. The infective stage for this disease usually occursin
October, and fall-seeded plants are very susceptible at this time.
Because conservation tillage does not bury the fungus, disease severity
Is often much more severe than in seedings done with conventional
tillage. Infected seedlings often survive until spring when the plants die
and entire stands may be lost. Spring plantings, because of the plants
increased maturity in the fall, are not as likely to be devastated.
Resistant varieties are not available.

http://www.farminfo.org/forage/alfalfa.htm (12 of 16) [9/5/2004 10:50:21 PM]



Growing Alfalfa

Virus diseases are not considered serious on afafain Pennsylvania.
Viruses may be present, however, without causing obvious symptoms,
and it is possible that viruses contribute to premature stand decline. No
resistant varieties are available.

Related web pages:

None identified.

Commercial suppliers:

None identified.

Electronic mailing lists:

None identified.

Suggested references:
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If you are interested in any of the titles below, click on the
title and it will take you to Amazon.com for ordering.
Click on theicon at the left for more information.

AMATON.COM

Alternative Agriculture: Committee of the Role of Alternative
Farming Methods in Modern Production Agriculture - by
National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alternative farming systems
have been adopted--and with what economic results--on farms of
various sizes producing different crops across the country.
Annotation copyright Book News, Inc. Portland, Or.

Making Hay - by Verlyn Klinkenborg - Publication Date:

October 1997 - List: $14.95
The New York Times Book Review, Christopher Lehmann-Haupt

Mr. Klinkenborg has achieved a terse idiom that amounts almost
to Middle Western rural poetry.... what is most admirable about
Making Hay is that it memorializes a way of life we take for
granted. Its language celebrates both the changes and
permanence of moder n farming, its earthiness and ethereality.
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« Biodiversity and Wheat Improvement - by A.B. Damania

(Editor) - Publication Date: March 1994 - List: $165.00

The publisher, John Wiley & Sons:

A multidisciplinary group of leading scientists present articles
regarding research in areas crucial to the conservation,
evaluation and utilization of biodiversity in wild relatives and old
forms of wheat. The recommendations and conclusions will prove
useful to further research on a topic which israpidly gaining
importance in the efforts to meet the growing demands for
increased food production.

Crop Production : Evolution, History, and Technology - by C.
Wayne Smith - Publication Date: November 1995 - List: $71.50
The publisher, John Wiley & Sons :

One of the nation's leading agronomists presents an outstanding
resource that deals with the agronomy of the eight major grain,
fiber and oilseed row crops produced in the U.S. Each crop listed
includes a structured discussion of the types of cultivars: its
history, uses and processing, how to plant and grow the crop,
pests and other problems and the harvesting, grading and

mar keting processes.

Acid Soil and Acid Rain (Research Studies in Botany and

Related Applied Fields, No. 10) - by Ivan R. Kennedy -
Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons:

Examines the basic chemical processes involved in acidification
in order to better assess their long-term effects on the status of
soils, the health of plants and other living species that depend on
them. Discusses acidity, pH and protons--their significancein
bioener getics and the consequent role of autotrophic organisms
in acidifying ecosystems. The Second Edition incorporates and
integrates recent findings that render more explanations of the
causes of the environmental impacts of acidity, especially in
forests and lakes. Also explores current research into acid rain
and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a
bibliography that has doubled in size.

Australian Sodic Soils; Distribution, Properties and Management

- by R. Naidu - Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and
are represented to some extent on all continents except
Antarctica. They can occur naturally, asin Australia, or may
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develop as a result of the removal of salts from saline soils.
Sodicity impacts adversely on many soil properties and interferes
with the proper functioning of the soil and of the plants grown in
it. Problems arise as a result of the deterioration in soil
structure, decreased retention and availability of water,
decreased nutrient availability and impaired biological activity.
Sodic soils are easily eroded and this causes severe land
degradation and pollution of water resources. The management
of sodic soilsis often difficult and challenging. Because they are
so widespread in Australia, their impact on productivity is
immense. Australian Sodic Soils: Distribution, Properties and
Management brings together for the first time the results of
scientific studies carried out in Australia and presented at the
first national conference on Australian sodic soils.

Fundamentals of Soil Science - by Henry D. Foth - Publication
Date: January 1991 - List: $87.95

Reducing Soil Water Evaporation With Tillage and Straw

Mulching - by S. K. Jalota, S. S. Prihar - Publication Date:
October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable M ethods for Tropical

Agriculture - by H. David Thurston - Publication Date: January
1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation

and Medic Pasture in a Mediterranean Climate - by Lynne
Chatterton, Brian Chatterton - Publication Date: March 1996 -
List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C.
Mangelsdorf - Publication Date: June 1974 - List: $33.00

Grass Varieties in the United States - by James Alderson, W.
Curtis Sharp - Publication Date: June 1995 - List: $45.00
Booknews, Inc. , 08/01/96:

Previously published as Agriculture Handbook, no. 170 (revised
1994), Soil Conservation Service, US Department of Agriculture.
This handbook is a working guide to the status of named and
experimental grasses available for use in the US. No attempt has
been made to appraise the relative merits of included varieties,
nor to verify the adaptation information provided by the
preparer. Descriptions, with some exceptions are those reported
by developers. They include brief descriptive text and
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Information on source, method of breeding, intended use, and
sources of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

« Grazing Management : Science into Practice (Longman

Handbooks in Agriculture) - by John G. Hodgson - Publication
Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons:

This text considers grazing management from the viewpoint of
the ecology of grazing systems and focuses on the
Interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal
products from them. Relates the steps in the production process
to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a
practical framework for management decisions.

o Legumes of Africa - by J.M. Lock - Publication Date: December
1989 - List: $45.00

Periodicals:

o Noneidentified.

This page was last updated on November 16, 2002

http://www.farminfo.org/forage/alfalfa.htm (16 of 16) [9/5/2004 10:50:21 PM]


http://www.amazon.com/exec/obidos/ISBN=0470216441/smallfarmresourcA/
http://www.amazon.com/exec/obidos/ISBN=0947643109/smallfarmresourcA/

Alfalfa Contents

Frequently Asked Questions:

o AlfalfaEstablishment
o AlfafaHay Harvest Management

o Alfafa Grazing Management
o AlfafaFertility
« Managing Weeds in L egumes

« Managing L egume I nsects

« Managing L egume Diseases

Other Information Sources:

o Related web pages
o« Commercial suppliers

o Electronic mailing lists
o Suggested references
o Periodicals

http://www.farminfo.org/forage/alfalfa-c.htm [9/5/2004 10:50:22 PM]



Alfalfa Main
Warning:

Theinformation contained in these web pages has not been verified for correctness. Some of
the information contained herein is hearsay and may not be correct. Use the information
from these pages only at your own risk!

Alfalfa Establishment

Seed dfalfa or alfalfa-grass mixtures only on well-drained soils. Seeding afalfafollowing old
alfafastandsis not recommended, as this practice has led to stand establishment problems, which
are thought to result in part from insect and disease buildup.

Alfafaor afalfa-grass mixtures may be seeded using conventional seeding equipment such asa
cultipacker seeder or grain drill on afirm, well- prepared seedbed; or they may be seeded directly
into corn stalk or small grain stubble using a special no-till seeder. No-till establishment requires
special attention to weed and insect control, but if properly done it resultsin excellent stands with
little or no soil losses. Plant as soon as a good seedbed can be prepared in spring or, for amid- to
late-summer seeding, in early- to mid-August. L ate summer seedings need at least 8 weeks of
growth before the first killing frost.

Band seeding no deeper than .25 inch is an excellent method of seeding. When band seeding or
when using the no-till seeder, you may reduce recommended alfalfa seeding rates by one-third.
Press wheels used in conjunction with conventional band seeding provide additional stand
insurance. To ensure afirm seedbed, if seedbed is dry and press wheels are not used, cultipack
before and after seeding in the same direction as band seeding. |If annual crops such as oats or peas
and triticale are used as a nurse crop, reduce the seeding rate of the companion crop by 30%, and
harvest when the small grain isin the boot or early heading stage for silage, hay, or greenchop. Do
not apply additional nitrogen for the nurse crop.

Fluid seeding-distributing seed in a carrier of water or fertilizer solution- is a new technigue
generaly limited to forage legumes. Because fluid seeding requires special equipment for good
seed suspension and distribution, custom application is recommended. Fluid seeding is a broadcast
method, so for best results prepare the seedbed as in conventional seeding and cultipack after
seeding.

Seeding rates necessary for successful stands are related to the condition of the seedbed and
method of seeding.

Use preinocul ated seed or treat seed with proper inoculant. If seed is preinoculated, ook for the
expiration date on the tag to seeif reinoculation is necessary. This may occur if seed isnot used
soon after purchase or stored improperly.

Seed aready treated with Apron (metalaxyl) fungicide is available to give protection against
Phytophthora and Pythium. These fungal diseases can cause serious establishment problemsin
poorly drained fields or following extended periods of heavy rainfall. Apron fungicideis aso
available for self-treatment of seeds. The fungicide Ridomil is also available for soil application to
protect against these same diseases.
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Alfalfa Hay Harvest M anagement

Seeding Y ear - When alfalfais spring seeded, the first cutting can be made 60 days after
emergence if one cutting during the seeding year is allowed to reach early bloom beforeit is
harvested. Normally up to two to three harvests may be made in the year of a spring seeding,
depending on the length of the growing season.

Established Stands - Cutting management is an important tool in achieving high quality, high
yields, and stand persistence. It also can be effective in reducing the impact of weed, insect, and
disease pests. Harvest schedules depend somewhat on the quality goals of the producer.
Progressive dairy farmers have recognized the economic importance of producing high-quality
forage and often cut early in order to obtain greater than 20% crude protein, less than 30% acid
detergent fiber, and less than 40% neutral detergent fiber. Such high-quality forage has the
potential to increase forage dry matter intake and milk production while decreasing the
requirement for grain.

For high-quality alfalfa, make the first cutting at mid- to full bud stage, so long as:
1. Better adapted varieties with multiple pest resistance are used.
2. Adequate levels of lime, phosphorus, and potassium are maintained.
3. Insect pests are monitored and controlled.

Cutting pre- or early bud alfalfais not recommended because there is a higher risk of losing the
stand. Also, fiber levels may be undesirably low when cut extremely early. If an alfalfa stand has
been weakened by winter stress, make the first cutting at the early- to midbloom stage.

Generally, summer cuttings are permitted to reach early bloom (approximately 35 days between
cuttings). In Pennsylvania, the average cutting intervals between first and second cuts and second
and third cuts, for producers who make four or more cuts per year, is 37 and 33 days, respectively.

In the past, it has been recommended that producers avoid cutting alfalfa during the critical 6-week
period prior to the average hard frost date (generally between early September and mid-October).
This should still be considered if the stand is weak due to such factors as low soil fertility, disease,
or extreme climatic conditions (such as water-saturated soils). However, it has more recently been
recognized that alfalfa can be cut even during this critical period aslong as:

1. Better adapted varieties with multiple pest resistant are used.
2. Adequate levels of lime, phosphorus, and potassium are maintai ned.
3. There are at least 45 days of regrowth prior to cutting.

If harvests are delayed until mid-October, leave a 4- to 6-inch stubble to protect the crown and to
catch snow for added insulation over winter.

Harvest schedules for afalfa-grass mixtures should be based on the growth stage of the alfalfaasit
relates to the species of grass used in the mix. Because orchardgrass, perennial ryegrass, reed
canarygrass, and tall fescue can tolerate more frequent cuttings without jeopardizing the grass
stand, they are more compatible with frequently cut alfalfa. Stands of timothy or smooth
bromegrass mixed with alfalfa should not be cut until the grassisin the early head-emergence
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stage, and cannot tolerate frequently cut alfalfa; therefore, they are more compatible with less
intensely managed alfalfa (three cuts or less per year).

Alfalfa Grazing Management

Rotational grazing isa"must" for optimum returnsin an alfalfa or alfalfa-grass grazing system.
Rotational grazing is more labor intensive than continuous grazing because of the need to provide
and maintain el ectric fencing and to move animals from one paddock to another on a carefully
planned and executed schedule. Care also must be given to avoid damaging the alfalfa stand,
because comparatively high numbers of animals graze on arelatively small area of alfalfa.
However, the rewards can offset the extra effort.

Thereisno set rule on number of paddocks required or on paddock size. Most recommendations
call for fields to be divided into a minimum of six to eight paddocks for most effective
management. Paddock size depends on the number and size of animals being grazed. However,
there should be enough animals in a paddock to harvest the available forage in less than four days.

As an example of arotational grazing practice, a recent demonstration successfully grazing
24-beef cattle on afour-acre alfalfa plot. The field was subdivided into eight half-acre paddocks.
After four days grazing on each paddock, the cattle were rotated. After all eight paddocks had been
grazed, cattle were returned to the first paddock, which had recovered and was ready for another
round of grazing.

Determining the number of animals that each acre of alfalfawill support in agrazing systemisa
difficult process. The number of animals per acre can be increased as alfalfa becomes more
productive beyond the first year of stand life and as the management skills of the farm operator
Improve. A conservative suggested is 2 to 3 dairy cows or 3 to 5 stockers per acre during the early
part of the grazing season.

The number of animals per acre is normally reduced when alfalfa production declines, such as
during the typical mid-summer slump period. It is very important to closely monitor grazing to
prevent overgrazing. Overgrazing can force animals to consume more supplement, if oneis
supplied, increasing production costs. Overgrazing also may force animalsto eat the basal stems
which are not very nutritious, thus limiting animal gain. Severe overgrazing aso could damage the
crowns of the alfalfa plants.

Undergrazing, on the other hand, can lead to uneven grazing. When unevenly grazed, the
remaining plants become larger and less palatable. When the field is grazed again, the animals
once more will favor the young tender plants. This in effect reduces the productive acreage unless
the older, larger plants are clipped periodically.

One or more "sacrifice" paddocks aso enhance a grazing program where alfalfais the main forage.
A sacrifice paddock is an area, preferably with grass sod, that can be used to hold animals during
wet weather or to alow adequate regrowth of the afalfa paddocks. Hay may be fed in sacrifice
paddocks to keep pasture growing at an optimum rate.
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Alfalfa Fertility

Befor e Planting -Information on adjusting soil nutrient levels before seeding is available.

During Establishment - Have a soil test taken to determine lime and fertilizer needs for alfalfa
establishment. Fields to be seeded to alfalfa should be limed to pH 6.5 to 7.0. Needed lime should
be applied at least 6 months to ayear before seeding to alow the lime time to react with the soil
and minimize triazine herbicide carryover. For maximum production, seed only in soils that are
aready at apH of 6.2. Generally, for soils below this pH, lime should be applied but seeding
delayed. Starter fertilizer applications of up to 20-60-20 per acre are desirable at seeding time.
Band placement is highly recommended. Plant nutrients recommended in excess of this amount
should be incorporated into the seedbed before seeding. If soil test recommendations are followed
at planting, additional applications of fertilizer in the fall of the seeding year are not necessary.

Established Stands - High levels of phosphorus and potassium must be maintained in the soil for
high crop yields and long-lived alfalfa stands. Determine lime and fertilizer needs by soil test.
High afalfayields can reduce plant nutrient levelsin soil rapidly. Thus, for top production and
stand persistence, annual soil testing is recommended.

When a soil test indicates the need for fertilizer, topdress after first and/or last cutting. Split
applications, one-half in fall and one-half after first cutting, may result in more efficient use of
fertilizer, especially potash. Recent research suggests that, based on nutrient removal, a 0-1-4 ratio
of N-P205-K20 is best when high yields are anticipated. If the soil test is 1 part per million (ppm)
or less of boron (B), or plant tissue has 25 ppm or less B, then topdress with afertilizer containing
at least 2 pounds of B per acre.

At present, there is no evidence to indicate a general need for other fertilizer nutrients. Recent
research does suggest that in certain isolated cases small responses from sulfur may be obtained.

Managing Weedsin Legumes

Managing weeds in forages requires a different approach than weed management in row crops.
Over 95% of the weed control in a healthy forage crop comes from the competition provided by
the forage. However, to maintain arelatively weed-free forage, proper fertilization, cutting
management, insect control, the use of disease-resistant varieties, and selective herbicide use are
necessary to keep the forage stand competitive.

If weeds become a problem, they can compete or interfere for light, nutrients, water, and space,
directly influencing yield and standability. Common chickweed infestations in alfalfa have been
reported to reduce forage stand by more than 30%. Common chickweed emerges in the fall and
winter and early in spring develops a thick lush mat that can compete with the first forage cutting.
Once the chickweed diesin early summer, summer annual weeds such as foxtails, lambsquarters,
and pigweed or perennial weeds such as dandelion can replace the dead or dying winter annual
weeds and continue to reduce forage yield and quality.

Unlike most grain or fiber crops from which weeds are separated at harvest, weeds are often
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harvested along with the forage crop, potentially reducing quality. Reductions in quality are often
in the form of lower protein content and feed digestibility. Although weeds do have some feed
value, this value differs among species. Dandelions come close to equaling alfalfain protein and
total digestible nutrients (TDN). Control of dandelion may not necessarily improve the quality of
hay, but it may be of some value in reducing the time necessary to dry the hay, since dandelion
dries more slowly than alfalfa. Increased drying time may mean greater harvest losses due to
untimely rainfall.

Grassy weed quality can be similar to that of the forage. In general, weedy grasses have about 75%
of the quality of alfalfa. However, controlling quackgrass in alfalfa can increase forage protein
levels 4% to 7%. Weeds with woody stems or flower stalks, such as yellow rocket, white cockle,
rough fleabane, curly dock, and broadleaved dock, have lower protein levels (about 50% of the
quality of afalfa), so controlling them is even more important.

When weeds are present or persist in spite of good management, herbicides can help improve yield
and quality. Weed control at establishment or in the seedling year is most critical for maintaining a
healthy forage stand. When weeds are controlled the seedling year, the forage crop seldom requires
additional herbicide treatmentsfor at least the first two years of the stand.

Weed management in forages can be divided into two phases: control in the establishment or
seedling year and control in an established stand.

Control before and during establishment

Managing weeds in forages begins long before crop establishment. Certain types of weeds are
potentially serious problems for forages, so it isimportant to eliminate them in advance. In
particular, perennial broadleafs and grasses such as dandelion, curly dock, Canada thistle, and
guackgrass are much easier to manage prior to planting aforage crop. In addition, biennial weeds
including musk thistle and burdock should be eliminated before establishing forage. If these weeds
are not removed before the seeding is made, they commonly persist throughout the life of the
forage. The cost of controlling weeds before or at the time of seeding should be considered an
investment that will be returned for the life of the stand.

Below are some general rules for managing weeds at establishment or in the seedling year:
1. Weeds that emerge with the crop are generally more destructive.

Maintain the forage relatively weed-free for the first 60 days.

Weeds that emerge beyond 60 days will not influence that year's forage yield.

L ater-emerging weeds may still influence forage quality.

Winter annual weed competition in early spring is most damaging to forages.

Broadleaved or dicotyledonous weeds are generally more competitive against legumes than
grassy weeds.

@O By LT

Herbicides are needed most often during establishment, and several options exist for managing
weeds in pure legume seedings. In no-till seedings, adequately controlling the existing vegetation
isvery important, especially perennials. Weed control is also very important while the forageis
young and prone to competition from invading species.
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Control in an established stand

The best weed control in an established forage stand is achieved by maintaining a dense healthy
stand through proper fertilization, cutting management, and insect control. Controlling weedsin
established foragesis normally of greatest benefit in the first cutting. Weeds generally contribute
much less to yield in the second and succeeding harvests. Before using a herbicide in established
stands, evaluate the forage to ensure it is worth the cost of the herbicide.

Below are some general rulesto follow before using a herbicide in established forage stands:
1. Thin or irregular stands will not thicken once weeds are removed. Be sure there are
sufficient desirable speciesto fill in the gaps. A minimum of five alfalfa plants per square
foot should be present.

2. Weeds tolerant of the herbicide may invade the space | eft by susceptible species, ultimately
creating a more severe weed problem.

3. Only well-established vigorous stands should be treated with herbicides.

4. If theforage stand is at |east two years old and 25% to 30% are weeds, removing them with
an herbicide application is of questionable value.

5. If 50% or greater of the stand are weeds, it istime to rotate to a different crop.

If weeds become a problem in established forages, severa herbicide options are available.
Chemical control in established forage legumes is often limited to late fall or early spring
applications. Also, many products have harvesting, feeding, or grazing restrictions following their
use.

Managing L egume I nsects

Management of forage insect pestsis aimed primarily at the alfalfa weevil and the potato
leafhopper in alfalfa. Other insect pests of forages are minor in comparison and must be dealt with
on afield-by-field basis. Economic injury levels for the potato leafhopper and the alfalfa weevil
are fairly well established. The economic injury level isthe value of crop loss caused by the pests
that is equal to the cost of a spray application. Thus, unless the value for the crop loss caused by
the pests exceeds the cost of controlling them, it is not profitable to spray. On the other hand, some
insect losses could have been avoided if a spray had been applied at the proper time.

A good pest management program requires proper identification of the pest species causing the
damage, and determination if the economic threshold has been exceeded.

Alfalfa blotch leafminer can be found in practically all alfalfafieldsin the state (Pennsylvania).
However, damage will always appear worse than it actually is. The second cutting is usually most
severely infested. Control may be justifiable if 30% or more of the |eafl ets have a mine present.

The adult fly isabout .13 inch long and resembles a common housefly. The larvae (maggots) are
pale yellow, soft-bodied, shortened, and thickened. At least three generations per year occur in
Pennsylvania. Adult females emerge in the spring, cut shallow holes through the lower |eaf
surface, and deposit eggs under the leaf epidermis. A female lays one to three eggs per leaflet. To
feed, the female cuts a hole in the leaf with her oviposter and laps up exposed sap and tissue,
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forming conspicuous pinholes in the leaves. After the eggs hatch, the larvae tunnel within the leaf,
feeding on leaf tissue. The larval stage lasts approximately two weeks. Larval mining causes
conspicuous White blotches on the leaflets, which are typically comma-shaped. Blotches and
punctures can cause deterioration of foliage quality, loss of photosynthetic area, and defoliation.

Alfalfa weevil is primarily a problem in the first cutting of alfalfain April and May. Larvae feed
within the growing tips, on the upper leaves as they open, and later on the lower leaves. Plants
become skeletonized from weevil feeding and the leaves dry, giving the field a frosted appearance.
After cutting, the larvae may feed on the new emerging shoots, severely retarding alfalfa regrowth.
Adults also feed on the alfalfa plant. Conditions that favor pest development are excessive
pesticide use (which destroys biological control agents), mild winters, and warm dry spring
weather. Several species of parasitic wasp and a fungus help maintain alfalfa weevil populations.

Black cutwor ms can cause extensive damage to new seedingsin late May early June.

Pea aphid control is sometimes needed, but natural controls are usually al that is needed to keep
aphid populations in check. Control may be warranted if populations reach 30 aphids per sweep of
an insect net.

Pea aphids are small, green, long-legged insects about .19 inch long. They can be winged or
wingless. Like other aphids, the pea aphid damages the plant by removing sap with its sucking
mouth parts and possibly by poisoning the plant.

The insect overwinters on alfalfa, clovers, and other perennial plantsin either the egg stage or as
adult females. In the spring, popul ations increase on the winter host and begin migrating to other
hosts about May 1. Winged females start colonies on new plants by giving birth to live young,
which are ready to reproducein 12 days. A female commonly produces 6 to 7 young per day.
There are 7 to 20 generations per year. Pea aphids may be found in forage fields during June and
July.

Potato leafhopper s are the most destructive insect pest on new seedings of afalfain the state.
Stress to alfalfa seedlings caused by this pest can affect the vigor and later performance of the
plants and influence stand longevity. New spring seedings are especially vulnerable to attack by
leafhoppers. Regrowth of second and third cuttings of established stands is aso frequently
damaged.

Itisessential to use sound control measures for this pest on new seedings in order to obtain
optimum stands, yields, and quality. In most years, leafhopper populations are high enough in
some fields to cause appreciable losses to newly established stands.

There are severa ways to reduce leafhopper damage to the first cutting of new seedings:

1. leafhopper populations can be monitored by periodical sweepings and applying an
insecticide accordingly;

2. Furadan (carbofuran) 4F can be broadcast and incorporated prior to seeding;

3. Lorsban (Chloropyrifos) 4E can be broadcast and incorporated prior to seeding. Furadan 4F
may be used at seeding time by mixing 2 to 4 pints of Furadan 4F in 15 to 40 gallons of

water and spraying on the soil surface; then incorporating. If aherbicide is being used, mix
it with Furadan 4F and apply both materials in the same operation. Lorsban 4E can be
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broadcast and incorporated prior to seeding.

At thetime alfalfaistypically seeded in the spring there are no insect pests that will influence
yield, with the possible exception of cutworms. Clover root curculio do not lay eggsin
spring-seeded alfalfa, because they have already moved into established stands when new seedings
are seeded. The same istrue of alfalfaweevil, which migrate into established stands to lay their
eggsin late March and early April. Furadan and L orsban cannot be expected to provide adequate
|eafhopper control on alfalfa seeded before early May.

The effects of Furadan and Lorsban will not last much longer than 45 to 50 days, therefore, their
effectiveness will be minimal by the time the leafhoppers arrive, usualy in early June. Even when
Furadan or Lorsban is used at planting, spray protection may still be needed before harvest,
depending on the buildup of leafhoppersin the field.

Regrowth after the first cut must be monitored closely for insects, starting when the regrowth is 2
to 3 inchestall.

Currently, the only control method for potato |eafhoppers on seedling alfalfa established in spring
grains such as oats is malathion. However, this compound has a very short residual and application
requires driving over the alfalfa and small grain.

L eafhopper populations often vary considerably from one field to the next. For thisreason, it is
advisable to make leafhopper checks with an insect net in each afalfafield. Start checking new
seedings in early June, and check the regrowth of established stands when the plants are about 3
inches high. Adult potato |eafhoppers are yellowish green and about .13 inch long and .03 inch
wide. The nymphs are similar in appearance but lack wings. Damaging populations may be more
likely when temperatures are between 70 and 90 degrees F, harvest is delayed, or alfalfais
strip-cut or cut in blocks.

Meadow spittlebug damage is most likely on legumes seeded in small-grain stubble. Spray
applications are not profitable unless there are one or more spittle masses per stem by mid-May.

The adult spittlebug is .25 to .38 inch long and resembles a frog; its head is short and blunt with
large eyes. Adults vary in color and marking, ranging form light grey to dark brown, with spots,
strips, or bands on the wing covers. Adults walk with their front four legs and drag their back legs.
The nymphal stage is found within the frothy spittle mass that they secrete. They are about .03
inch long and orange. Asthey develop, they become greenish yellow and then green.

Eggs are laid during August and September in small-grain stubble, alfalfa, or weeds where they
overwinter. They begin to hatch during April in Pennsylvania. The nymphal stage lasts
approximately 5 to 8 weeks. Adults appear in late May and early June to lay the next year's eggs.

Managing L egume Diseases

The following management practices will help minimize disease losses in alfalfa. Most of these
recommendations apply to other legumes as well.
1. Usethe best-adapted, disease-resistant varieties.

2. Do not plant alfalfain fields that are poorly drained. Red clover, birdsfoot trefoil, or a grass
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Is a better choice. In fields that are moderate to poorly drained, Phytophthora-resi stant
varieties should be used along with afungicide seed or soil treatment.

Use acereal, corn, or grass crop for at least 2 years in rotation with alfalfa.
Keep soil pH, phosphorus, and potassium at optimal levels for crop growth.
Control leafhoppers, as they interact with diseases.

Clean all equipment of plant debris before storing for the winter, as some pathogens that do
not survive well in the field survive well on equipment under shelter.

7. Mow youngest stands first. This reduces the spread of pathogens by machinery from older,
more diseased stands into healthier, younger stands. Mow after the dew has dried, as
pathogens are easily spread in water films.

8. Mow afew days earlier than usual when stands are hit hard by leaf spots, in order to retain
more leaves and reduce inoculum in the field.

9. Maintain a cutting schedule that ensures the recharging of root carbohydrates both during
the growing season and prior to fall dormancy.

122 SO BRI

Wilt diseases can cause severe stand losses in Pennsylvania. Bacterial, Fusarium, and Verticillium
wilts occur statewide, with Fusarium wilt worse in the southern counties and Verticillium wilt
worse in the northern counties. Resistance to all these wiltsis available in current varietiesand is
needed to obtain maximum production.

Anthracnose is a fungus disease that occurs statewide and is particularly severe in southeastern
Pennsylvania. The causal fungus often cannot overwinter in the field, but it does so in infected
plant debris on equipment in storage. Therefore, cleaning equipment before storing for the winter
helps delay the introduction of this pathogen into young seedlings in spring. Resistant varieties are
available and should be used statewide.

Phytophthora root rot can devastate young stands of alfalfa and can cause serious plant lossin
older stands. Soils saturated with water for three or more days can trigger a disease outbreak. In
perennially wet sites, the use of alternative crops is recommended. The use of resistant varieties,
seed treatment with Apron fungicide, or soil treatment with Ridomil fungicide are effective control
measures.

Crown and root rot complex, caused by Fusarium spp. plus other fungi and bacteria, is common
in alfalfa. Resistant varieties are not available; therefore, growers must depend on proper crop
management practices to minimize stress on the plants, which slows down the rate of root rot
development. Root-rotting fungi "team up" with root-feeding insects, and root deterioration
progresses with increasing stand age.

Aphanomycesroot rot isanew disease that is causing establishment problemsin other areas. As
yet, no outbreaks of the disease have been reported in Pennsylvania, although both strains of the
pathogen are known to exist in Pennsylvania soils. This disease islikely to occur under the same
wet soil conditions as does Phytophthora, so it is possible that losses caused by this fungus have
been occurring but have been attributed to Phytophthora. The fungicide treatments available
against Pythium spp. and Phytophthora spp. are not effective against Aphanomyces spp.; however,
resistance to one of the strains of the fungus is available in some newer varieties.

http://www.farminfo.org/forage/alfalfa-m.htm (9 of 13) [9/5/2004 10:50:23 PM]



Alfalfa Main

Foliar diseases are common in Pennsylvania throughout most of the growing season and can
cause significant quality and yield loss through defoliation. When foliar diseases are severe, early
mowing helpsin leaf retention and reducesinoculum in the field. Some of the current varieties
have improved levels of resistance, but all become diseased if favorable moisture and temperatures
prevail.

Spring and summer blackstem occur in Pennsylvania, with spring blackstem usually more
severe. Leaves, petioles, and stems are attacked, with the spring blackstem fungus also causing
crown and root rot. Aswith other foliar diseases, early harvesting of severely diseased stands can
increase leaf retention and reduce inoculum in the field. A few current varieties have improved
levels of resistance, but all will become severely diseased if extended moist periods occur.

Nematodes generally do not cause serious problems on afalfain Pennsylvania, aslong as
rotations with corn, cereal, or grass crops are used.

Sclerotinia crown and stem blight can cause seeding failures. Late- summer or early-fall
seedings using conservation tillage favor disease development. The infective stage for this disease
usually occursin October, and fall-seeded plants are very susceptible at this time. Because
conservation tillage does not bury the fungus, disease severity is often much more severe than in
seedings done with conventional tillage. Infected seedlings often survive until spring when the
plants die and entire stands may be lost. Spring plantings, because of the plants' increased maturity
In thefall, are not aslikely to be devastated. Resistant varieties are not available.

Virus diseases are not considered serious on alfalfain Pennsylvania. Viruses may be present,
however, without causing obvious symptoms, and it is possible that viruses contribute to
premature stand decline. No resistant varieties are available.

Related web pages:

o Noneidentified.

Commercial suppliers:

o Noneidentified.

Electronic mailing lists:

« Noneidentified.

Suggested references:
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If you are interested in any of the titles below, click on thetitle and it will take you to
Amazon.com for ordering. Click on theicon at the left for more information.

AMAZON. COM

Alternative Agriculture: Committee of the Role of Alternative Farming Methods in Modern

Production Agriculture - by National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alternative farming systems have been adopted--and with
what economic results--on farms of various sizes producing different crops across the
country. Annotation copyright Book News, Inc. Portland, Or.

Making Hay - by Verlyn Klinkenborg - Publication Date: October 1997 - List: $14.95

The New York Times Book Review, Christopher Lehmann-Haupt :

Mr. Klinkenborg has achieved a terse idiom that amounts almost to Middle Western rural
poetry.... what is most admirable about Making Hay is that it memorializes a way of life we
take for granted. Its language celebrates both the changes and permanence of modern
farming, its earthiness and ethereality.

Biodiversity and Wheat Improvement - by A.B. Damania (Editor) - Publication Date:

March 1994 - List: $165.00

The publisher, John Wiley & Sons:

A multidisciplinary group of leading scientists present articles regarding research in areas
crucial to the conservation, evaluation and utilization of biodiversity in wild relatives and
old forms of wheat. The recommendations and conclusions will prove useful to further
research on a topic which is rapidly gaining importance in the efforts to meet the growing
demands for increased food production.

Crop Production : Evolution, History, and Technology - by C. Wayne Smith - Publication

Date: November 1995 - List: $71.50

The publisher, John Wiley & Sons:

One of the nation's leading agronomists presents an outstanding resource that deals with
the agronomy of the eight major grain, fiber and oilseed row crops produced in the U.S,
Each crop listed includes a structured discussion of the types of cultivars: its history, uses
and processing, how to plant and grow the crop, pests and other problems and the
harvesting, grading and marketing processes.

Acid Soil and Acid Rain (Research Studies in Botany and Related Applied Fields, No. 10) -

by Ivan R. Kennedy - Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons:

Examines the basic chemical processes involved in acidification in order to better assess
their long-term effects on the status of soils, the health of plants and other living species that
depend on them. Discusses acidity, pH and protons--their significance in bioenergetics and
the consequent role of autotrophic organisms in acidifying ecosystems. The Second Edition
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incor porates and integrates recent findings that render more explanations of the causes of
the environmental impacts of acidity, especially in forests and lakes. Also explores current
research into acid rain and soil in order to devise appropriate measures for their

amelioration. Features numerous case studies and a bibliography that has doubled in size.

Australian Sodic Soils; Distribution, Properties and Management - by R. Naidu -

Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and are represented to some
extent on all continents except Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils. Sodicity impacts adversely on
many soil properties and interferes with the proper functioning of the soil and of the plants
grown init. Problems arise as a result of the deterioration in soil structure, decreased
retention and availability of water, decreased nutrient availability and impaired biological
activity. Sodic soils are easily eroded and this causes severe land degradation and pollution
of water resources. The management of sodic soilsis often difficult and challenging.
Because they are so widespread in Australia, their impact on productivity is immense.
Australian Sodic Soils: Distribution, Properties and Management brings together for the
first time the results of scientific studies carried out in Australia and presented at the first
national conference on Australian sodic sails.

Fundamentals of Soil Science - by Henry D. Foth - Publication Date: January 1991 - List:
$87.95

Reducing Soil Water Evaporation With Tillage and Straw Mulching - by S. K. Jalota, S. S.
Prihar - Publication Date: October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable Methods for Tropical Agriculture - by H. David
Thurston - Publication Date: January 1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation and Medic Pasturein a

Mediterranean Climate - by Lynne Chatterton, Brian Chatterton - Publication Date: March
1996 - List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C. Mangelsdorf - Publication Date:
June 1974 - List: $33.00

Grass Varieties in the United States - by James Alderson, W. Curtis Sharp - Publication

Date: June 1995 - List: $45.00

Booknews, Inc. , 08/01/96:

Previously published as Agriculture Handbook, no. 170 (revised 1994), Soil Conservation
Service, US Department of Agriculture. This handbook is a working guide to the status of
named and experimental grasses available for use in the US. No attempt has been made to
appraise the relative merits of included varieties, nor to verify the adaptation infor mation
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provided by the preparer. Descriptions, with some exceptions are those reported by
developers. They include brief descriptive text and information on source, method of
breeding, intended use, and sources of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

Grazing Management : Science into Practice (Longman Handbooks in Agriculture) - by

John G. Hodgson - Publication Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons:

This text considers grazing management from the viewpoint of the ecology of grazing
systems and focuses on the interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal products from them. Relates the
steps in the production process to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a practical framework for
management decisions.

« Legumes of Africa - by J.M. Lock - Publication Date: December 1989 - List: $45.00

Periodicals:

« Noneidentified.

This page was last updated on November 16, 2002
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pages only at your own risk!

Characteristics of Birdsfoot Trefoil

Production of high-quality forage for cattle and sheep has traditionally
been difficult on marginal lands in Pennsylvania and New Y ork. Soils
with few limitations are generally sown to afalfa. Soils with low pH,
poor drainage, poor native fertility or fragipans prone to heaving are not
suited to afalfa production. Birdsfoot trefoil (Lotus corniculatusL.) isa
forage legume that is more tolerant of these adverse production
conditions.

Birdsfoot trefoil is aperennial legume that is adapted to production on
poorly drained, low pH soils. It can reseed itself, is resistant to
Phytophthora root rot and numerous alfalfainsects, responds well to
fertilization and does not cause bloat in animals. These characteristics
have resulted in its expanded use in the northern United States and
southern Canada where production of other forage legumesis limited.
Trefoil has traditionally been used in forage grazing systems. Varieties
are now available that are suitable for hay production.

Trefoil stems are smaller in diameter and lessrigid than afalfa stems
and may grow to a height of 18 to 20 inches. Each yellow flower (4to 8
per stem) produces one seed pod. Seed pods are at right angles to the
flower stalk and resembles a bird's foot, hence its name. Its root system
consists of atap root with numerous lateral branches predominantly
located in the upper 15 inches of the soil profile.

As with other forage legumes, trefoil is most productive on fertile,
well-drained soils with near neutral pH. However, it has the ability to
produce relatively high yields and quality on land that is marginal for
alfafaproduction. Trefoil can be grown on low pH (5.5) soilsand will
tolerate short periods of flooding with less yield reduction than afafa
It can also tolerate periods of drought, which makesit suited for
production on both sandy and clay sails.
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In soils that are well drained and have good fertility, birdsfoot trefoil
will not yield aswell asafalfa. Yields usualy are 50 to 80% that of
afafain these soils. Therefore, the site in which trefoil isto be grown
should have limitations which make alfalfa production difficult.

Adapted Birdsfoot Trefoil Varieties

About 25 varieties of birdsfoot trefoil are currently availablein the
United States and Canada. Birdsfoot trefoil varieties are generally
characterized by growth habit into two types, Empire and European.
Both types are referred to as "broadleaf” trefoils.

Empire-type birdsfoot trefoils are better adapted for use in grazing
situations since they have fine stems, prostrate growth and
Indeterminate growth habit. The Empire types are also slower growing
during establishment and regrow more slowly following harvest than
the European types. Dawn and Empire are high- yielding Empire types
that have performed well in Pennsylvania tests.

European-type birdsfoot trefoils are better adapted to hay production
practices since they are more erect, establish faster and regrow faster
after harvest. Viking, a European type trefoil, has traditionally been a
high-yielding variety when produced for hay in Pennsylvania and New
York. Newer varieties Fergus, Norcen and Tretana have production
attributes similar to Viking, and also tend to persist better under more
vigorous harvest management. This characteristic may allow three
cuttings per year in some areas of Pennsylvania and New Y ork.

Birdsfoot Trefoil Establishment

Birdsfoot trefoil requires careful management for successful
establishment because of its small seed size and poor seedling vigor.
Before seeding, trefoil seed should be inoculated with Rhizobium lupini
bacteria, which are specific for birdsfoot trefoil. Thiswill ensure
sufficient nodulation of the root system and adequate atmospheric
nitrogen fixation.

The small seed of trefoil necessitates that the seed be placed no deeper
than 1/4 inch in the soil to achieve maximum stand and yield. A
smooth, firm seedbed will greatly facilitate accurate depth placement of
the seed. Early spring seedings are generally more successful than late
summer seedings.

Firming the soil before and after planting will improve the seeding
depth and seed-to-soil contact, which improves moisture uptake by the

seed and ultimately enhances germination and emergence. Seeding rates
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of 8 to 10 pounds per acre are considered adequate under normal
conditions.

The low seedling vigor of trefoil has brought into question the value of
acompanion or nurse crop when establishing this legume. Small grain
companion crops reduce root development, seedling vigor, stand
density and yield of trefail. If acompanion crop is used, it should be
seeded in 18- inch row spacings and removed early before competition
for light becomes too great and before the companion crop beginsto
lodge. For pure seedings of trefoil, chemical weed control is generaly
necessary because most weeds grow faster and are more competitive
than trefoil.

Trefoil establishment on soils that have a pH less than 5.6 may result in
molybdenum (Mo) deficiencies. Molybdenum is an essential nutrient
for nitrogen fixation. When needed, Mo can be applied as a seed
coating. This method of application should provide sufficient Mo levels
for the life of the trefoil stand.

Birdsfoot Trefoil Harvest Management

When harvested as hay, the first cutting of birdsfoot trefoil should be
taken at 1/10th bloom and a second cutting in mid to late August.
Sufficient time for regrowth between cuttings or grazing is
recommended for stand maintenance. Root reserves may not be
sufficient to initiate regrowth if the trefoil plant istotally defoliated in
midsummer when root reserves are low.

Trefoil isnot asresistant as afalfato Fusarium-type diseases,
therefore, individual trefoil plants will not survive aslong as alfalfa In
order to maintain a stand of trefoil, a management system which allows
the trefoil to reseed itself is necessary.

Heavy grazing pressure may be needed in the spring to reduce lush
growth and allow trefoil to better compete in a grass mixture. Trefall
will compete under continuous grazing better than alfalfa. However,
close, continuous grazing is not recommended because trefoil regrowth
depends on energy supplied by top growth. Unlike alfalfa, trefoil does
not maintain high levels of root reserves during the summer.

Harvesting or grazing between September 1 and the first killing frost is
not recommended. This period is needed to allow root reserves to
accumulate to improve winter survival and growth the following spring.

Birdsfoot trefoil quality is greater than that of alfalfa because of
Increased "bypass" protein and smaller stems. Loss of quality with
maturity is less pronounced with trefoil than alfalfa. However, leaf 1oss
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during hay making may be greater than alfalfa. When grazed, trefail is
more palatable than afalfa and produces greater average daily gains
and meat yield per acre for heifers and sheep. Unlike alfalfa, grazed
trefoil does not cause animals to bloat.

The practice of not harvesting birdsfoot trefoil during the second half of
the summer and grazing it in the fall after the first killing frost is known
as stockpiling. Trefoil iswell suited for stockpiling sinceit holdsits
leaves at maturity and after frosts, thus maintaining arelatively high
level of quality. Stockpiling also allows root reserves to accumul ate
during the fall, which improves plant survival and spring growth.

Birdsfoot Trefoil Fertility

Although trefoil seedings will nodulate and fix nitrogen in soil with a
pH as low as 4.5, maximum nodulation occurs at pH 6.0 to 6.5. Lime
should be applied to low pH soils as recommended by a soil test.

Trefoil will produce better than alfalfa on poor soils, but its fertility
requirement for high yields are similar to those for alfalfa. Fertilizer
applications at establishment should be based on a soil test. In the
absence of a soil test, assuming a medium- fertility soil, plow down
0-45-135 |b per acre and apply 20-60-20 Ib per acrein the row at
seeding (banded if possible). When fertilizer recommendation exceed
this amount, the fertilizer should be incorporated into the seedbed prior
to planting.

Sail testing is the best guide for determining fertilizer requirements of
established stands of trefoil. When the trefoil makes up more than 30
percent of amixed trefoil and grass stand, no N fertilizer should be
needed. However, if trefoil makes up less than 30% of the mixture, up
to 50 Ib N per acre will be needed to meet the grass demand for N and
to maximize production. Nitrogen fertilization of atrefoil stand with
fertilizer N or manure will reduce the N fixing ability of trefoil and
Increase the competitiveness of the grass or weeds that also may bein
the stand.

Birdsfoot Trefoil Summary

Birdsfoot trefoil yields less than alfalfa on well-drained, fertile soils but
Is superior to afalfa on soils that have marginal fertility and production
capabilities. In areas of New Y ork and Pennsylvaniawhere afalfa
production is not optimal, trefoil may be a viable aternative in forage
production systems. Its excellent grazing potential and bloat- free
characteristics are ideal for pasture. Poor seedling establishment has
been amgjor complaint of trefoil. Careful management at seeding can
reduce this problem considerably. Careful harvest or grazing
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management is necessary, but when properly managed, birdsfoot trefoil
will persist and remain productive for several years.

Related web pages:

« Noneidentified.

Commercial suppliers:

« Noneidentified.

Electronic mailing lists:

« Noneidentified.

Suggested references:

If you are interested in any of thetitles below, click on the
‘ title and it will take you to Amazon.com for ordering.

Click on theicon at the left for more information.

AMATON.COM

o Alternative Agriculture: Committee of the Role of Alternative

Farming Methods in Modern Production Agriculture - by
National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alternative farming systems
have been adopted--and with what economic results--on farms of
various sizes producing different crops across the country.
Annotation copyright Book News, Inc. Portland, Or.

« Making Hay - by Verlyn Klinkenborg - Publication Date:

October 1997 - List: $14.95
The New York Times Book Review, Christopher Lehmann-Haupt

Mr. Klinkenborg has achieved a terse idiom that amounts almost
to Middle Western rural poetry.... what is most admirable about
Making Hay isthat it memorializes a way of life we take for
granted. Its language celebrates both the changes and
permanence of moder n farming, its earthiness and ethereality.

» Biodiversity and Wheat Improvement - by A.B. Damania
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(Editor) - Publication Date: March 1994 - List: $165.00

The publisher, John Wiley & Sons :

A multidisciplinary group of leading scientists present articles
regarding research in areas crucial to the conservation,
evaluation and utilization of biodiversity in wild relatives and old
forms of wheat. The recommendations and conclusions will prove
useful to further research on a topic which israpidly gaining
importance in the efforts to meet the growing demands for
increased food production.

Crop Production : Evolution, History, and Technology - by C.
Wayne Smith - Publication Date: November 1995 - List: $71.50
The publisher, John Wiley & Sons::

One of the nation's leading agronomists presents an outstanding
resour ce that deals with the agronomy of the eight major grain,
fiber and oilseed row crops produced in the U.S. Each crop listed
includes a structured discussion of the types of cultivars: its
history, uses and processing, how to plant and grow the crop,
pests and other problems and the harvesting, grading and

mar keting processes.

Acid Soil and Acid Rain (Research Studies in Botany and

Related Applied Fields, No. 10) - by Ivan R. Kennedy -
Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons :

Examines the basic chemical processes involved in acidification
in order to better assess their long-term effects on the status of
soils, the health of plants and other living species that depend on
them. Discusses acidity, pH and protons--their significance in
bioenergetics and the consequent role of autotrophic organisms
in acidifying ecosystems. The Second Edition incorporates and
Integrates recent findings that render more explanations of the
causes of the environmental impacts of acidity, especially in
forests and lakes. Also explores current research into acid rain
and soil in order to devise appropriate measures for their
amelioration. Features numerous case studiesand a
bibliography that has doubled in size.

Australian Sodic Soils; Distribution, Properties and M anagement

- by R. Naidu - Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and
are represented to some extent on all continents except
Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils.
Sodicity impacts adversely on many soil properties and interferes
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with the proper functioning of the soil and of the plants grown in
it. Problems arise as a result of the deterioration in soil
structure, decreased retention and availability of water,
decreased nutrient availability and impaired biological activity.
Sodic soils are easily eroded and this causes severe land
degradation and pollution of water resources. The management
of sodic soilsis often difficult and challenging. Because they are
so widespread in Australia, their impact on productivity is
immense. Australian Sodic Soils: Distribution, Properties and
Management brings together for the first time the results of
scientific studies carried out in Australia and presented at the
first national conference on Australian sodic soils.

Fundamentals of Soil Science - by Henry D. Foth - Publication
Date: January 1991 - List: $87.95

Reducing Soil Water Evaporation With Tillage and Straw

Mulching - by S. K. Jalota, S. S. Prihar - Publication Date:
October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable M ethods for Tropical

Agriculture - by H. David Thurston - Publication Date: January
1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation

and Medic Pasture in a Mediterranean Climate - by Lynne
Chatterton, Brian Chatterton - Publication Date: March 1996 -
List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C.
Mangel sdorf - Publication Date: June 1974 - List: $33.00

Grass Varieties in the United States - by James Alderson, W.

Curtis Sharp - Publication Date: June 1995 - List: $45.00
Booknews, Inc. , 08/01/96:

Previously published as Agriculture Handbook, no. 170 (revised
1994), Soil Conservation Service, US Department of Agriculture.
This handbook is a working guide to the status of named and
experimental grasses available for usein the US No attempt has
been made to appraise the relative merits of included varieties,
nor to verify the adaptation information provided by the
preparer. Descriptions, with some exceptions are those reported
by developers. They include brief descriptive text and
information on source, method of breeding, intended use, and
sources of seed and stock and further information. Annotation c.
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by Book News, Inc., Portland, Or.

« Grazing Management : Science into Practice (Longman

Handbooks in Agriculture) - by John G. Hodgson - Publication
Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons:

This text considers grazing management from the viewpoint of
the ecology of grazing systems and focuses on the
interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal
products from them. Relates the steps in the production process
to the grassy surface characteristics that influence plant and
animal behavior and uses these relationshipsto create a
practical framework for management decisions.

o Legumes of Africa - by J.M. Lock - Publication Date: December
1989 - List: $45.00

Periodicals:

« Noneidentified.

This page was last updated on November 16, 2002
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Warning:

Theinformation contained in these web pages has not been verified for correctness. Some of
the information contained herein is hearsay and may not be correct. Use the information
from these pages only at your own risk!

Characteristics of Birdsfoot Trefoil

Production of high-quality forage for cattle and sheep has traditionally been difficult on marginal
lands in Pennsylvania and New Y ork. Soils with few limitations are generally sown to alfalfa.
Soilswith low pH, poor drainage, poor native fertility or fragipans prone to heaving are not suited
to afalfa production. Birdsfoot trefoil (Lotus corniculatusL.) is aforage legume that is more
tolerant of these adverse production conditions.

Birdsfoot trefoil is a perennia legume that is adapted to production on poorly drained, low pH
soils. It can reseed itself, isresistant to Phytophthora root rot and numerous alfalfa insects,
responds well to fertilization and does not cause bloat in animals. These characteristics have
resulted in its expanded use in the northern United States and southern Canada where production
of other forage legumes is limited. Trefoil has traditionally been used in forage grazing systems.
Varieties are now available that are suitable for hay production.

Trefoil stems are smaller in diameter and lessrigid than afalfa stems and may grow to a height of
18 to 20 inches. Each yellow flower (4 to 8 per stem) produces one seed pod. Seed pods are at
right angles to the flower stalk and resembles a bird's foot, hence its name. Its root system consists
of atap root with numerous lateral branches predominantly located in the upper 15 inches of the
soil profile.

As with other forage legumes, trefoil is most productive on fertile, well-drained soils with near
neutral pH. However, it has the ability to produce relatively high yields and quality on land that is
marginal for afalfa production. Trefoil can be grown on low pH (5.5) soils and will tolerate short
periods of flooding with lessyield reduction than alfalfa. It can also tolerate periods of drought,
which makes it suited for production on both sandy and clay soils.

In soils that are well drained and have good fertility, birdsfoot trefoil will not yield aswell as
afafa Yields usually are 50 to 80% that of alfalfain these soils. Therefore, the sitein which
trefoil isto be grown should have limitations which make alfalfa production difficult.

Adapted Birdsfoot Trefoil Varieties

About 25 varieties of birdsfoot trefoil are currently available in the United States and Canada.
Birdsfoot trefoil varieties are generally characterized by growth habit into two types, Empire and
European. Both types are referred to as "broadleaf” trefoils.

Empire-type birdsfoot trefoils are better adapted for use in grazing situations since they have fine
stems, prostrate growth and indeterminate growth habit. The Empire types are also slower growing
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during establishment and regrow more slowly following harvest than the European types. Dawn
and Empire are high- yielding Empire types that have performed well in Pennsylvaniatests.

European-type birdsfoot trefoils are better adapted to hay production practices since they are more
erect, establish faster and regrow faster after harvest. Viking, a European type trefoil, has
traditionally been a high-yielding variety when produced for hay in Pennsylvaniaand New Y ork.
Newer varieties Fergus, Norcen and Tretana have production attributes similar to Viking, and also
tend to persist better under more vigorous harvest management. This characteristic may allow
three cuttings per year in some areas of Pennsylvaniaand New Y ork.

Birdsfoot Trefoil Establishment

Birdsfoot trefoil requires careful management for successful establishment because of its small
seed size and poor seedling vigor. Before seeding, trefoil seed should be inoculated with
Rhizobium lupini bacteria, which are specific for birdsfoot trefoil. Thiswill ensure sufficient
nodulation of the root system and adequate atmospheric nitrogen fixation.

The small seed of trefoil necessitates that the seed be placed no deeper than 1/4 inch in the soil to
achieve maximum stand and yield. A smooth, firm seedbed will greatly facilitate accurate depth
placement of the seed. Early spring seedings are generally more successful than late summer
seedings.

Firming the soil before and after planting will improve the seeding depth and seed-to-soil contact,
which improves moisture uptake by the seed and ultimately enhances germination and emergence.
Seeding rates of 8 to 10 pounds per acre are considered adequate under normal conditions.

The low seedling vigor of trefoil has brought into question the value of a companion or nurse crop
when establishing this legume. Small grain companion crops reduce root development, seedling
vigor, stand density and yield of trefoil. If acompanion crop is used, it should be seeded in 18-
inch row spacings and removed early before competition for light becomes too great and before
the companion crop beginsto lodge. For pure seedings of trefoil, chemical weed control is
generally necessary because most weeds grow faster and are more competitive than trefoil.

Trefoil establishment on soils that have a pH less than 5.6 may result in molybdenum (Mo)
deficiencies. Molybdenum is an essential nutrient for nitrogen fixation. WWhen needed, Mo can be
applied as a seed coating. This method of application should provide sufficient Mo levelsfor the
life of the trefoil stand.

Birdsfoot Trefoil Harvest M anagement

When harvested as hay, the first cutting of birdsfoot trefoil should be taken at 1/10th bloom and a
second cutting in mid to late August. Sufficient time for regrowth between cuttings or grazing is
recommended for stand maintenance. Root reserves may not be sufficient to initiate regrowth if the
trefoil plant istotally defoliated in midsummer when root reserves are low.
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Trefoil isnot as resistant as alfalfato Fusarium-type diseases, therefore, individual trefoil plants
will not survive aslong as afalfa. In order to maintain a stand of trefoil, a management system
which allows the trefoil to reseed itself is necessary.

Heavy grazing pressure may be needed in the spring to reduce lush growth and allow trefoil to
better compete in a grass mixture. Trefoil will compete under continuous grazing better than
alfalfa. However, close, continuous grazing is not recommended because trefoil regrowth depends
on energy supplied by top growth. Unlike alfalfa, trefoil does not maintain high levels of root
reserves during the summer.

Harvesting or grazing between September 1 and the first killing frost is not recommended. This
period is needed to allow root reserves to accumulate to improve winter survival and growth the
following spring.

Birdsfoot trefoil quality is greater than that of alfalfa because of increased "bypass' protein and
smaller stems. Loss of quality with maturity isless pronounced with trefoil than alfalfa. However,
leaf loss during hay making may be greater than alfalfa. When grazed, trefoil is more palatable
than alfalfa and produces greater average daily gains and mesat yield per acre for heifers and sheep.
Unlike alfalfa, grazed trefoil does not cause animals to bloat.

The practice of not harvesting birdsfoot trefoil during the second half of the summer and grazing it
in the fall after the first killing frost is known as stockpiling. Trefoil iswell suited for stockpiling
sinceit holdsits leaves at maturity and after frosts, thus maintaining arelatively high level of
quality. Stockpiling also allows root reserves to accumulate during the fall, which improves plant
survival and spring growth.

Birdsfoot Trefoil Fertility

Although trefoil seedings will nodulate and fix nitrogen in soil with apH as low as 4.5, maximum
nodulation occurs at pH 6.0 to 6.5. Lime should be applied to low pH soils as recommended by a
soil test.

Trefoil will produce better than alfalfa on poor soils, but its fertility requirement for high yields are
similar to those for afalfa. Fertilizer applications at establishment should be based on a soil test. In
the absence of a soil test, assuming a medium- fertility soil, plow down 0-45-135 Ib per acre and
apply 20-60-20 Ib per acrein the row at seeding (banded if possible). When fertilizer
recommendation exceed this amount, the fertilizer should be incorporated into the seedbed prior to
planting.

Soil testing is the best guide for determining fertilizer requirements of established stands of trefoil.
When the trefoil makes up more than 30 percent of a mixed trefoil and grass stand, no N fertilizer
should be needed. However, if trefoil makes up less than 30% of the mixture, up to 50 Ib N per
acre will be needed to meet the grass demand for N and to maximize production. Nitrogen
fertilization of atrefoil stand with fertilizer N or manure will reduce the N fixing ability of trefoil
and increase the competitiveness of the grass or weeds that also may bein the stand.
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Birdsfoot Trefoil Summary

Birdsfoot trefoil yields less than alfalfa on well-drained, fertile soils but is superior to alfalfaon
soils that have marginal fertility and production capabilities. In areas of New Y ork and
Pennsylvania where afalfa production is not optimal, trefoil may be a viable aternative in forage
production systems. Its excellent grazing potential and bloat- free characteristics are ideal for
pasture. Poor seedling establishment has been a major complaint of trefoil. Careful management at
seeding can reduce this problem considerably. Careful harvest or grazing management is
necessary, but when properly managed, birdsfoot trefoil will persist and remain productive for
severa years.

Related web pages:

o Noneidentified.

Commercial suppliers:

o Noneidentified.

Electronic mailing lists:

« Noneidentified.

Suggested references:

If you are interested in any of thetitles below, click on thetitle and it will take you to
Amazon.com for ordering. Click on theicon at the left for more information.

AMAZON. COM

« Alternative Agriculture: Committee of the Role of Alternative Farming Methods in Modern
Production Agriculture - by National Research Council - List: $30.25 - Publication Date:
September 1989
Book News, Inc., 01/01/90:

Eleven case studies explore how alter native farming systems have been adopted--and with
what economic results--on farms of various sizes producing different crops across the
country. Annotation copyright Book News, Inc. Portland, Or.

« Making Hay - by Verlyn Klinkenborg - Publication Date: October 1997 - List: $14.95

The New York Times Book Review, Christopher Lehmann-Haupt :
Mr. Klinkenborg has achieved a terse idiom that amounts almost to Middie Western rural
poetry.... what is most admirable about Making Hay is that it memorializes a way of life we
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take for granted. Its language celebrates both the changes and permanence of modern
farming, its earthiness and ethereality.

« Biodiversity and Wheat |mprovement - by A.B. Damania (Editor) - Publication Date:
March 1994 - List: $165.00
The publisher, John Wiley & Sons:
A multidisciplinary group of leading scientists present articles regarding research in areas
crucial to the conservation, evaluation and utilization of biodiversity in wild relatives and
old forms of wheat. The recommendations and conclusions will prove useful to further
research on a topic which is rapidly gaining importance in the efforts to meet the growing
demands for increased food production.

« Crop Production : Evolution, History, and Technology - by C. Wayne Smith - Publication
Date: November 1995 - List: $71.50
The publisher, John Wiley & Sons :
One of the nation's leading agronomists presents an outstanding resour ce that deals with
the agronomy of the eight major grain, fiber and oilseed row crops produced in the U.S
Each crop listed includes a structured discussion of the types of cultivars: its history, uses
and processing, how to plant and grow the crop, pests and other problems and the
harvesting, grading and marketing processes.

« Acid Soil and Acid Rain (Research Studies in Botany and Related Applied Fields, No. 10) -

by Ivan R. Kennedy - Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons :

Examines the basic chemical processes involved in acidification in order to better assess
their long-term effects on the status of soils, the health of plants and other living species that
depend on them. Discusses acidity, pH and protons--their significance in bioenergetics and
the consequent role of autotrophic organisms in acidifying ecosystems. The Second Edition
Incor porates and integrates recent findings that render more explanations of the causes of
the environmental impacts of acidity, especially in forests and lakes. Also explores current
research into acid rain and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a bibliography that has doubled in size.

« Australian Sodic Soils; Distribution, Properties and Management - by R. Naidu -
Publication Date: 1995 - List: $120.00
Card catalog description
Sodic soils cover almost a third of the total land in Australia and are represented to some
extent on all continents except Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils. Sodicity impacts adversely on
many soil properties and interferes with the proper functioning of the soil and of the plants
grown in it. Problems arise as a result of the deterioration in soil structure, decreased
retention and availability of water, decreased nutrient availability and impaired biological
activity. Sodic soils are easily eroded and this causes severe land degradation and pollution
of water resources. The management of sodic soilsis often difficult and challenging.
Because they are so widespread in Australia, their impact on productivity isimmense.
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Australian Sodic Soils: Distribution, Properties and Management brings together for the
first time the results of scientific studies carried out in Australia and presented at the first
national conference on Australian sodic soils.

« Fundamentals of Soil Science - by Henry D. Foth - Publication Date: January 1991 - List:
$87.95

« Reducing Soil Water Evaporation With Tillage and Straw Mulching - by S. K. Jalota, S. S.
Prihar - Publication Date: October 1997 - List: $64.95

« Slash/Mulch Systems : Sustainable Methods for Tropical Agriculture - by H. David
Thurston - Publication Date: January 1997 - List: $59.00

« Sustainable Dryland Farming : Combining Farmer Innovation and Medic Pasturein a

Mediterranean Climate - by Lynne Chatterton, Brian Chatterton - Publication Date: March
1996 - List: $90.00

o Corn: It's Origin, Evolution and Improvement - by Paul C. Mangelsdorf - Publication Date:
June 1974 - List: $33.00

« GrassVarietiesin the United States - by James Alderson, W. Curtis Sharp - Publication
Date: June 1995 - List: $45.00
Booknews, Inc. , 08/01/96:
Previously published as Agriculture Handbook, no. 170 (revised 1994), Soil Conservation
Service, US Department of Agriculture. This handbook is a working guide to the status of
named and experimental grasses available for usein the US. No attempt has been made to
appraise the relative merits of included varieties, nor to verify the adaptation infor mation
provided by the preparer. Descriptions, with some exceptions are those reported by
developers. They include brief descriptive text and information on source, method of
breeding, intended use, and sour ces of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

« Grazing Management : Science into Practice (Longman Handbooks in Agriculture) - by

John G. Hodgson - Publication Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons :

This text considers grazing management from the viewpoint of the ecology of grazing
systems and focuses on the interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal products from them. Relates the
steps in the production process to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a practical framework for
management decisions.

« Legumes of Africa - by J.M. Lock - Publication Date: December 1989 - List: $45.00
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Periodicals:

« Noneidentified.

This page was last updated on November 16, 2002
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verified for correctness. Some of the information contained
herein is hearsay and may not be correct. Use the
information from these pages only at your own risk!

Characteristics of Brassica Crops

Cool-season perennial grass and grass-legume pastures typically
become |ess productive as the grazing season advances from June to
November. Forage brassica crops such as turnip, swede, rape, and kale
can be spring-seeded to supplement the perennia cool-season pastures
in August and September or summer-seeded to extend the grazing
season in November and December. Brassicas are annual crops which
are highly productive and digestible and can be grazed 80 to 150 days
after seeding, depending on the species. In addition, crude protein levels
are high, varying from 15 to 25 percent in the herbage and 8 to 15
percent in the roots depending on the level of nitrogen fertilization and
weather conditions.

Adapted Brassica Species& Varieties
Kale (Brassicaoleraceal .)

Varieties of kale differ markedly in rate of establishment, stem
development, time required to reach maturity, and in winterhardiness.
The stemless type kale (e.g. Premier) has afaster rate of establishment
than varieties which produce stems. Crop height of the stemlesstypeis
approximately 25 inches, whereas that of marrow stem kale is 60 inches
with primary stems often 2 inches in diameter. Stemless kale attains
maturity in approximately 90 days, allowing two crops/year, whereas
varieties that develop stems require 150 to 180 days to attain maximum
production. Premier has consistently survived wintersin central
Pennsylvania, whereas other varieties of kale usually are winter-killed
in December.

Rape (BrassicanapusL.)

Mature forage rape is one of the best crops available for fattening lambs
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and flushing ewes. Rape is a multistemmed crop with fibrous roots. The
stemsvary in length, diameter, and in palatability to livestock. Forage
yields of spring- planted rape increase until plants become
physiologically mature. Growth slows or ceases at maturity and yields
plateau until leaves senesce and die. Varieties differ in when this
occurs, however, Rangi rape retains its leaves longer than most
varieties. Generadly, yields of rape varietiesin Pennsylvania are
maximized with two , 90-day growth periods. However, performance of
Emerald and Winfred rape varieties, is best with one 180-day growth
period, and yields of rape hybrids were greatest with 60 days of growth
before the first harvest and a 30-day growth period before the second
harvest.

Swede (BrassicanapusL.)

Like turnip, swedes produce alarge edible root. Yields are higher than
those of turnip, but they grow slower and require 150 to 180 daysto
reach maximum production. Swedes usually produce a short stem
(neck), but can have stems 2 1/2 feet long when grown with tall crops
which shade the swede. Unfortunately, stem elongation is at the
expense of root development. The variety Calder was found to be cold
hardy in central Pennsylvaniaand thus ideal for stockpiling and late fall
or early winter grazing. In general, all swede varieties are
recommended for late fall grazing.

Turnip (Brassicarapal.) or Turnip Hybrids

These crops grow very fast, reaching near maximum production levels
in 80 to 90 days. Studiesin southwestern Pennsylvania showed that
turnip can accumulate dry matter in October asfast asfield corn doesin
August. Growing "out of season” (October/November) makes turnip a
valuable crop for late fall grazing.

The proportions of tops and roots varies markedly depending on
variety, crop age, and planting date. Research by the USDA Pasture

L aboratory showed that turnip crops can vary from 90 percent tops/10
percent roots to 15 percent tops/85 percent roots. Some hybrids have
fibrous roots which will not be readily grazed by livestock. All varieties
produce primarily tops during the first 45 days of growth. Sixty to 90
days after seeding, turnip varieties such as Savannah and All Top
continue to produce a high proportion of tops. During the same period,
other turnip varieties have nearly equal top and root production and
Purple Top has a greater root than top production. The significancein
the proportion of tops and roots is that the crude protein concentration
(8 to 10%) of rootsis approximately one-half of that in turnip tops.
Therefore, greater root production tends to reduce the crude protein
yield of the total crop. On the other hand, stockpiled tops appear to be
more vulnerable to weather and pest damage than roots. Varieties differ
in resistance to diseases, but this often is not evident until the crop is
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more than 80 days of age and the plants are reaching full production.
Other Forage Brassicas

Severa hybrids of brassica species are also used as forage crops,
however, there is limited research information on the production and
management of these hybrids. The more common hybridsinclude a
cross between Chinese cabbage (Brassica campesteris sensulato L.) and
rape (Perko), turnip (Tyfon, Buko), and swede (Wairangi).

Brassica Crop Establishment

All brassica crops require good soil drainage and a soil pH between 5.3
and 6.8 for optimum production. Good stands can be established by
planting 3.5 to 4 pounds per acre of kale or rape, or 1.5 to 2 pounds per
acre of swede or turnip. The higher seeding rates are recommended for
spring plantings. The seeds should be planted in rows 6 to 8 inches
apart and not more than one-half inch deep. However, brassica seed can
also be broadcast and incorporated into tilled seedbeds by cultipacking.
When preparing atilled seedbed for brassica planting, plow the ground
several weeks before planting to allow weed seeds to germinate before
secondary tillage is completed to form afirm and fine seedbed that is
free of weeds. In addition, the preplant incorporated herbicide, Treflan
(Triflurain), islabeled at 0.5 to 1.0 pint active ingredient per acre for
control of annual grass and small seeded broadleaf weeds in brassicas.

Brassica stands can also be established by no-till planting in grass sod
that is suppressed with paraguat or glyphosate herbicides. Read
pesticide labels and precautions before using either of these herbicides.
|deally, the grass sod should be grazed through June with the grazing
prior to brassica seeding being very close. Approximately two weeks
before planting the herbicide should be applied to the grass sod.
Another option for no-till establishment would be to apply a manure
slurry to the sod, which will burn the sod back, and then no-till seed the
brassicas seeds through the slurry. In addition to reduced erosion
concerns with no-till planting, there are generally fewer insect problems
than with conventionally seeded brassicas. The following
recommendations will improve the chances of successful brassica
establishment.

1. Attempt establishment only on well drained soils.
2. Do not seed deeper than one-half inch.

3. When seeding into a sod, suppress the sod long enough (2 to 3
weeks) to allow the brassicas to establish.

4. Apply 75 pounds of nitrogen at seeding to stimulate
establishment and growth.

As previously mentioned, forage brassicas can be grown to supplement
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perennial cool-season pasturesin August and September or to extend
the grazing season in November and December. In the first instance,
brassicas would be planted in May or early June when spring rains will
help assure production for August and September grazing. Turnip, rape,
or stemless kale could be used for this purpose. In the second instance,
swede or kale would be planted in spring, or rape, turnip and turnip
hybrids would be planted in late July or early August, and growth
allowed to accumulate until November or December.

Brassica Harvest M anagement

Brassicas can be harvested for greenchop or silage but are most
frequently grazed. Grazing management is important to optimize the
true potential of these crops. Strip grazing small areas of brassicaat a
time provides the most efficient utilization. Grazing large areas
increases trampling and waste of the available forage. Rape is more
easily managed for multiple grazings than are the other brassica species.
Approximately 6 to 10 inches of stubble should remain after grazing
rape to promote rapid regrowth. Regrowth may be grazed in asfew as 4
weeks after the first grazing. Graze rape close to ground level during
the final grazing.

When turnips are grazed twice, only the tops should be grazed during
the first grazing. Turnip regrowth isinitiated at the top of the root, so
this part of the plant should not be removed until the second and final
grazing when the whole plant can be consumed. Like rape, regrowth of
turnips can be sufficient to graze within 4 weeks of the first grazing.

Yield and Nutritional Value

Brassica dry matter yield will depend on the production potential of the
soil and environment, and the brassica species. Average yieldsin
Pennsylvania have been 3.1 tons of dry matter per acre at 90 days after
planting. Slower maturing kale and swede average over 4 tons per acre
at 120 days after planting. For a grazing situation, an average carrying
capacity of a good brassica stand would be approximately 1550 ewe- or
160 cow-grazing days per acre.

Dry matter digestibility generally exceeds 90 percent for all plant parts
except kale stems at maturity. By comparision, dairy quality afalfa hay
is approximately 70 percent digestible. With adequate fertility,
brassicas can produce equivalent amounts of digestible energy per acre
as corn yielding 115 bushel per acre. Unlike perennial forage crops, the
dry matter digestibility of brassicas does not decrease markedly with
increasing plant maturity. This characteristic makes them ideal for
stockpiling. Ruminant diets should not contain more than 75 percent
brassica forage because the fiber content of brassica cropsistoo low for
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maintenance of proper rumen activity. With their high digestibility and
low fiber content, brassicas should actually be considered as
"concentrates” rather than “forage" in nutritional planning for livestock.
Crude protein concentration of brassicas range from 8 to 10 percent in
turnip roots to 30 percent in rape leaves.

Feeding Concerns

Brassica crops can cause health disordersin grazing animalsif not
managed properly. The main disorders are bloat, atypical pneumonia,
nitrate poisoning, hemolytic anemia (mainly with kale),
hypothyroidism, and polioencephalomalacia. Researchers have
discovered that these disorders can be avoided by adhering to a couple
management rules:

1. Introduce grazing animals to brassica pastures slowly. Avoid
abrupt changes from dried-up summer pastures to lush brassica
pastures. Don't turn hungry animals that are not adapted to
brassicas into a brassica pasture.

2. Brassicas should not constitute more than 75 percent of the
animal's diet. Supplement with dry hay if continually grazing
brassicas or alow grazing animals access to grass pastures while
grazing brassicas. No-till establishment into existing sod will
reduce the risk of these disorders because of grassin the brassica
pasture.

Brassica Fertilization

Phosphorus and potassium soil test levels should be in the optimum
range prior to planting. If the phosphorus level is below 55 pounds per
acre, the application of phosphorus during brassica development may
be warranted. Application under this condition tendsto increase yield if
nitrogen is not limiting growth. However, phosphorus applications
decrease crude protein concentration of the brassica forage.

In addition to the nitrogen applied at planting, when multiple grazings
are planned an additional 70 pounds should be applied between 60 and
80 days after seeding to increase yield and crude protein level of the
brassica tops. Unfortunately, the nitrogen induced yield increase in
turnip and swede tops causes a reduction in root yield. When seeding
Into a suppressed grass sward, nitrogen application tends to increase the
efficacy of the suppressing herbicide and reduces the proportion of
grass in the brassica-grass sward.

Brassica Pests

Once established, brassicas are very competitive with weeds. However,
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precautions should be made prior to planting to reduce weed
competition during brassica establishment.

Insects, such as aphids, flea beetles, and imported cabbage worms, that
feed on brassicas are not consistently a problem in Pennsylvania.
However, appropriate use of insecticides may be warranted if insect
popul ations become severe.

Diseases such as bacterial soft rot of brassicaroots and leaf spot are
generaly not a problem until the plants near maturity. Stockpiling
(delaying grazing until alater date than maturity) should not be
attempted in fields were brassicas have high levels of foliar disease at
maturity. Research has shown yield reductions of 40 percent when
disease infected brassica crops were stockpiled for 45 days. Generally,
Forage Star turnip and Rangi rape are better suited for stockpiling than
other varieties because of lower disease infestation. To reduce disease
occurrence, brassicas should not be grown on the same field for more
than two consecutive years.

Brassica Crop Summary

Brassica crops can produce high yields of highly digestible forage
during periods when perennial forages have limited production. In
addition, the digestibility of the forage remains high over arelatively
longer period than perennial crops. Few crops offer as much potential
as do brassicas to improve livestock carrying capacity from August
through December. Spring-seeded brassicas can be used to supplement
low producing cool-season pastures or as insurance against summer
drought. Summer-seeded brassicas can extend the potential grazing
season by providing forage for fall and winter grazing. These
characteristics make the use of brassica crops in grazing situations very
flexible and appealing to producers utilizing pasturesin their livestock
operation.

Related web pages:

« Noneidentified.

Commercial suppliers:

« Noneidentified.
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Electronic mailing lists:

None identified.

Suggested references:

A

If you are interested in any of the titles below, click on the
title and it will take you to Amazon.com for ordering.
Click on theicon at the left for more information.

AMAZON.COM

Alternative Agriculture: Committee of the Role of Alternative
Farming Methods in Modern Production Agriculture - by
National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alternative farming systems
have been adopted--and with what economic results--on farms of
various sizes producing different crops across the country.
Annotation copyright Book News, Inc. Portland, Or.

Making Hay - by Verlyn Klinkenborg - Publication Date:

October 1997 - List: $14.95
The New York Times Book Review, Christopher Lehmann-Haupt

Mr. Klinkenborg has achieved a terse idiom that amounts almost
to Middle Western rural poetry.... what is most admirable about
Making Hay is that it memorializes a way of life we take for
granted. Its language cel ebrates both the changes and
permanence of moder n farming, its earthiness and ethereality.

Biodiversity and Wheat Improvement - by A.B. Damania

(Editor) - Publication Date: March 1994 - List: $165.00

The publisher, John Wiley & Sons:

A multidisciplinary group of leading scientists present articles
regarding research in areas crucial to the conservation,
evaluation and utilization of biodiversity in wild relatives and old
forms of wheat. The recommendations and conclusions will prove
useful to further research on a topic which israpidly gaining
Importance in the efforts to meet the growing demands for
increased food production.

Crop Production : Evolution, History, and Technology - by C.

Wayne Smith - Publication Date: November 1995 - List: $71.50
The publisher, John Wiley & Sons::
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One of the nation's leading agronomists presents an outstanding
resource that deals with the agronomy of the eight major grain,
fiber and oilseed row crops produced in the U.S. Each crop listed
includes a structured discussion of the types of cultivars: its
history, uses and processing, how to plant and grow the crop,
pests and other problems and the harvesting, grading and

mar keting processes.

Acid Soil and Acid Rain (Research Studiesin Botany and

Related Applied Fields, No. 10) - by Ivan R. Kennedy -
Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons::

Examines the basic chemical processes involved in acidification
in order to better assess their long-term effects on the status of
soils, the health of plants and other living species that depend on
them. Discusses acidity, pH and protons--their significancein
bioenergetics and the consequent role of autotrophic organisms
in acidifying ecosystems. The Second Edition incorporates and
integrates recent findings that render more explanations of the
causes of the environmental impacts of acidity, especially in
forests and lakes. Also explores current research into acid rain
and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a
bibliography that has doubled in size.

Australian Sodic Soils; Distribution, Properties and M anagement

- by R. Naidu - Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and
are represented to some extent on all continents except
Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils.
Sodicity impacts adver sely on many soil properties and interferes
with the proper functioning of the soil and of the plants grown in
it. Problems arise as a result of the deterioration in soil
structure, decreased retention and availability of water,
decreased nutrient availability and impaired biological activity.
Sodic soils are easily eroded and this causes severe land
degradation and pollution of water resources. The management
of sodic soilsis often difficult and challenging. Because they are
so widespread in Australia, their impact on productivity is
immense. Australian Sodic Soils: Distribution, Properties and
Management brings together for the first time the results of
scientific studies carried out in Australia and presented at the
first national conference on Australian sodic soils.
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Fundamentals of Soil Science - by Henry D. Foth - Publication
Date: January 1991 - List: $87.95

Reducing Soil Water Evaporation With Tillage and Straw

Mulching - by S. K. Jalota, S. S. Prihar - Publication Date:
October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable M ethods for Tropical

Agriculture - by H. David Thurston - Publication Date: January
1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation

and Medic Pasture in a Mediterranean Climate - by Lynne
Chatterton, Brian Chatterton - Publication Date: March 1996 -
List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C.
Mangelsdorf - Publication Date: June 1974 - List: $33.00

Grass Varieties in the United States - by James Alderson, W.

Curtis Sharp - Publication Date: June 1995 - List: $45.00
Booknews, Inc. , 08/01/96:

Previoudy published as Agriculture Handbook, no. 170 (revised
1994), Soil Conservation Service, US Department of Agriculture.
This handbook is a working guide to the status of named and
experimental grasses available for use in the US No attempt has
been made to appraise the relative merits of included varieties,
nor to verify the adaptation information provided by the
preparer. Descriptions, with some exceptions are those reported
by developers. They include brief descriptive text and
Information on source, method of breeding, intended use, and
sources of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

Grazing Management : Science into Practice (Longman

Handbooks in Agriculture) - by John G. Hodgson - Publication
Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons:

Thistext considers grazing management from the viewpoint of
the ecology of grazing systems and focuses on the

interr el ationships between plant and animal populations which
affect the stability of such systems, and the output of animal
products from them. Relates the steps in the production process
to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a
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practical framework for management decisions.

o Legumes of Africa - by J.M. Lock - Publication Date: December
1989 - List: $45.00

Periodicals:

« Noneidentified.

This page was last updated on November 16, 2002

http://www.farminfo.org/forage/brassica.htm (10 of 10) [9/5/2004 10:50:27 PM]


http://www.amazon.com/exec/obidos/ISBN=0947643109/smallfarmresourcA/

Brassica Contents

Frequently Asked Questions:

o Characteristics of Brassica Crops

o Varieties

« Establishment

» Harvest Management

e Yield & Nutritional Value
» Feeding Concerns

o Fertilization
o Pests
o Summary

Other Information Sources:

o Related web pages
« Commercial suppliers

e Electronic mailing lists
e Suggested references
o Periodicals

http://www.farminfo.org/forage/brassica-c.htm [9/5/2004 10:50:27 PM]



Brassica Main
Warning:

The information contained in these web pages has not been verified for
correctness. Some of the information contained herein is hearsay and may not be
correct. Use the information from these pages only at your own risk!

Characteristics of Brassica Crops

Cool-season perennial grass and grass-legume pastures typically become less productive as the
grazing season advances from June to November. Forage brassica crops such as turnip, swede,
rape, and kale can be spring-seeded to supplement the perennial cool-season pastures in August
and September or summer-seeded to extend the grazing season in November and December.
Brassicas are annual crops which are highly productive and digestible and can be grazed 80 to 150
days after seeding, depending on the species. In addition, crude protein levels are high, varying
from 15 to 25 percent in the herbage and 8 to 15 percent in the roots depending on the level of
nitrogen fertilization and weather conditions.

Adapted Brassica Species& Varieties
Kale (Brassicaoleraceal.)

Varieties of kale differ markedly in rate of establishment, stem development, time required to
reach maturity, and in winterhardiness. The stemless type kale (e.g. Premier) has a faster rate of
establishment than varieties which produce stems. Crop height of the stemlesstypeis
approximately 25 inches, whereas that of marrow stem kale is 60 inches with primary stems often
2 inches in diameter. Stemless kale attains maturity in approximately 90 days, allowing two
crops/year, whereas varieties that devel op stems require 150 to 180 days to attain maximum
production. Premier has consistently survived wintersin central Pennsylvania, whereas other
varieties of kale usually are winter-killed in December.

Rape (BrassicanapusL.)

Mature forage rape is one of the best crops available for fattening lambs and flushing ewes. Rape
Isamultistemmed crop with fibrous roots. The stems vary in length, diameter, and in palatability
to livestock. Forage yields of spring- planted rape increase until plants become physiologically
mature. Growth slows or ceases at maturity and yields plateau until leaves senesce and die.
Varieties differ in when this occurs, however, Rangi rape retains its leaves longer than most
varieties. Generadly, yields of rape varieties in Pennsylvania are maximized with two , 90-day
growth periods. However, performance of Emerald and Winfred rape varieties, is best with one
180-day growth period, and yields of rape hybrids were greatest with 60 days of growth before the
first harvest and a 30-day growth period before the second harvest.

Swede (BrassicanapusL.)

Like turnip, swedes produce alarge edible root. Yields are higher than those of turnip, but they
grow slower and require 150 to 180 days to reach maximum production. Swedes usually produce a
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short stem (neck), but can have stems 2 1/2 feet long when grown with tall crops which shade the
swede. Unfortunately, stem elongation is at the expense of root development. The variety Calder
was found to be cold hardy in central Pennsylvania and thus ideal for stockpiling and late fall or
early winter grazing. In general, al swede varieties are recommended for late fall grazing.

Turnip (Brassicarapal.) or Turnip Hybrids

These crops grow very fast, reaching near maximum production levelsin 80 to 90 days. Studiesin
southwestern Pennsylvania showed that turnip can accumulate dry matter in October as fast as
field corn does in August. Growing "out of season" (October/November) makes turnip avaluable
crop for late fall grazing.

The proportions of tops and roots varies markedly depending on variety, crop age, and planting
date. Research by the USDA Pasture Laboratory showed that turnip crops can vary from 90
percent tops/10 percent roots to 15 percent tops/85 percent roots. Some hybrids have fibrous roots
which will not be readily grazed by livestock. All varieties produce primarily tops during the first
45 days of growth. Sixty to 90 days after seeding, turnip varieties such as Savannah and All Top
continue to produce a high proportion of tops. During the same period, other turnip varieties have
nearly equal top and root production and Purple Top has a greater root than top production. The
significance in the proportion of tops and rootsis that the crude protein concentration (8 to 10%)
of rootsis approximately one-half of that in turnip tops. Therefore, greater root production tends to
reduce the crude protein yield of the total crop. On the other hand, stockpiled tops appear to be
more vulnerable to weather and pest damage than roots. Varieties differ in resistance to diseases,
but this often is not evident until the crop is more than 80 days of age and the plants are reaching
full production.

Other Forage Brassicas

Several hybrids of brassica species are also used as forage crops, however, thereis limited research
information on the production and management of these hybrids. The more common hybrids
include a cross between Chinese cabbage (Brassica campesteris sensulato L.) and rape (Perko),
turnip (Tyfon, Buko), and swede (Wairangi).

Brassica Crop Establishment

All brassica crops require good soil drainage and a soil pH between 5.3 and 6.8 for optimum
production. Good stands can be established by planting 3.5 to 4 pounds per acre of kale or rape, or
1.5 to 2 pounds per acre of swede or turnip. The higher seeding rates are recommended for spring
plantings. The seeds should be planted in rows 6 to 8 inches apart and not more than one-half inch
deep. However, brassica seed can aso be broadcast and incorporated into tilled seedbeds by
cultipacking. When preparing atilled seedbed for brassica planting, plow the ground several weeks
before planting to allow weed seeds to germinate before secondary tillage is completed to form a
firm and fine seedbed that is free of weeds. In addition, the preplant incorporated herbicide,
Treflan (Trifluralin), islabeled at 0.5 to 1.0 pint active ingredient per acre for control of annual
grass and small seeded broadleaf weedsin brassicas.

Brassica stands can also be established by no-till planting in grass sod that is suppressed with
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paragquat or glyphosate herbicides. Read pesticide labels and precautions before using either of
these herbicides. Ideally, the grass sod should be grazed through June with the grazing prior to
brassica seeding being very close. Approximately two weeks before planting the herbicide should
be applied to the grass sod. Another option for no-till establishment would be to apply a manure
slurry to the sod, which will burn the sod back, and then no-till seed the brassicas seeds through
the slurry. In addition to reduced erosion concerns with no-till planting, there are generally fewer
insect problems than with conventionally seeded brassicas. The following recommendations will
improve the chances of successful brassica establishment.

1. Attempt establishment only on well drained soils.
2. Do not seed deeper than one-half inch.

3. When seeding into a sod, suppress the sod long enough (2 to 3 weeks) to allow the brassicas
to establish.

4. Apply 75 pounds of nitrogen at seeding to stimulate establishment and growth.

As previously mentioned, forage brassicas can be grown to supplement perennial cool-season
pastures in August and September or to extend the grazing season in November and December. In
the first instance, brassicas would be planted in May or early June when spring rains will help
assure production for August and September grazing. Turnip, rape, or stemless kale could be used
for this purpose. In the second instance, swede or kale would be planted in spring, or rape, turnip
and turnip hybrids would be planted in late July or early August, and growth allowed to
accumulate until November or December.

Brassica Harvest M anagement

Brassicas can be harvested for greenchop or silage but are most frequently grazed. Grazing
management is important to optimize the true potential of these crops. Strip grazing small areas of
brassica at atime provides the most efficient utilization. Grazing large areas increases trampling
and waste of the available forage. Rape is more easily managed for multiple grazings than are the
other brassica species. Approximately 6 to 10 inches of stubble should remain after grazing rape to
promote rapid regrowth. Regrowth may be grazed in as few as 4 weeks after the first grazing.
Graze rape close to ground level during the final grazing.

When turnips are grazed twice, only the tops should be grazed during the first grazing. Turnip
regrowth isinitiated at the top of the root, so this part of the plant should not be removed until the
second and final grazing when the whole plant can be consumed. Like rape, regrowth of turnips
can be sufficient to graze within 4 weeks of the first grazing.

Yield and Nutritional Value

Brassica dry matter yield will depend on the production potential of the soil and environment, and
the brassica species. Average yields in Pennsylvania have been 3.1 tons of dry matter per acre at
90 days after planting. Slower maturing kale and swede average over 4 tons per acre at 120 days
after planting. For a grazing situation, an average carrying capacity of a good brassica stand would
be approximately 1550 ewe- or 160 cow-grazing days per acre.
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Dry matter digestibility generally exceeds 90 percent for all plant parts except kale stems at
maturity. By comparision, dairy quality alfalfa hay is approximately 70 percent digestible. With
adequate fertility, brassicas can produce equivalent amounts of digestible energy per acre as corn
yielding 115 bushel per acre. Unlike perennial forage crops, the dry matter digestibility of
brassicas does not decrease markedly with increasing plant maturity. This characteristic makes
them ideal for stockpiling. Ruminant diets should not contain more than 75 percent brassica forage
because the fiber content of brassica cropsistoo low for maintenance of proper rumen activity.
With their high digestibility and low fiber content, brassicas should actually be considered as
"concentrates” rather than "forage" in nutritional planning for livestock. Crude protein
concentration of brassicas range from 8 to 10 percent in turnip roots to 30 percent in rape leaves.

Feeding Concerns

Brassica crops can cause health disorders in grazing animals if not managed properly. The main
disorders are bloat, atypical pneumonia, nitrate poisoning, hemolytic anemia (mainly with kale),
hypothyroidism, and polioencephalomalacia. Researchers have discovered that these disorders can
be avoided by adhering to a couple management rules:

1. Introduce grazing animals to brassica pastures slowly. Avoid abrupt changes from dried-up
summer pastures to lush brassica pastures. Don't turn hungry animals that are not adapted to
brassicas into a brassica pasture.

2. Brassicas should not constitute more than 75 percent of the animal's diet. Supplement with
dry hay if continually grazing brassicas or alow grazing animals access to grass pastures
while grazing brassicas. No-till establishment into existing sod will reduce the risk of these
disorders because of grassin the brassica pasture.

Brassica Fertilization

Phosphorus and potassium soil test levels should be in the optimum range prior to planting. If the
phosphorus level is below 55 pounds per acre, the application of phosphorus during brassica
development may be warranted. Application under this condition tends to increase yield if nitrogen
Is not limiting growth. However, phosphorus applications decrease crude protein concentration of
the brassicaforage.

In addition to the nitrogen applied at planting, when multiple grazings are planned an additional 70
pounds should be applied between 60 and 80 days after seeding to increase yield and crude protein
level of the brassicatops. Unfortunately, the nitrogen induced yield increase in turnip and swede
tops causes a reduction in root yield. When seeding into a suppressed grass sward, nitrogen
application tends to increase the efficacy of the suppressing herbicide and reduces the proportion
of grassin the brassica-grass sward.

Brassica Pests

Once established, brassicas are very competitive with weeds. However, precautions should be
made prior to planting to reduce weed competition during brassica establishment.
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Insects, such as aphids, flea beetles, and imported cabbage worms, that feed on brassicas are not
consistently a problem in Pennsylvania. However, appropriate use of insecticides may be
warranted if insect populations become severe.

Diseases such as bacterial soft rot of brassicaroots and leaf spot are generally not a problem until
the plants near maturity. Stockpiling (delaying grazing until alater date than maturity) should not
be attempted in fields were brassicas have high levels of foliar disease at maturity. Research has
shown yield reductions of 40 percent when disease infected brassica crops were stockpiled for 45
days. Generally, Forage Star turnip and Rangi rape are better suited for stockpiling than other
varieties because of lower disease infestation. To reduce disease occurrence, brassicas should not
be grown on the same field for more than two consecutive years.

Brassica Crop Summary

Brassica crops can produce high yields of highly digestible forage during periods when perennial
forages have limited production. In addition, the digestibility of the forage remains high over a
relatively longer period than perennial crops. Few crops offer as much potential as do brassicas to
improve livestock carrying capacity from August through December. Spring-seeded brassicas can
be used to supplement low producing cool-season pastures or as insurance against summer
drought. Summer-seeded brassicas can extend the potential grazing season by providing forage for
fall and winter grazing. These characteristics make the use of brassica cropsin grazing situations
very flexible and appealing to producers utilizing pastures in their livestock operation.

Related web pages:

« Noneidentified.

Commercial suppliers:

o Noneidentified.

Electronic mailing lists:

« Noneidentified.

Suggested references:

If you are interested in any of the titles below, click on the title and it will take you to
Amazon.com for ordering. Click on the icon at the left for more information.
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Alternative Agriculture: Committee of the Role of Alternative Farming Methods in Modern

Production Agriculture - by National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alternative farming systems have been adopted--and with
what economic results--on farms of various sizes producing different crops across the
country. Annotation copyright Book News, Inc. Portland, Or.

Making Hay - by Verlyn Klinkenborg - Publication Date: October 1997 - List: $14.95

The New York Times Book Review, Christopher Lehmann-Haupt :

Mr. Klinkenborg has achieved a terse idiom that amounts almost to Middle Western rural
poetry.... what is most admirable about Making Hay is that it memorializes a way of life we
take for granted. Its language celebrates both the changes and permanence of modern
farming, its earthiness and ethereality.

Biodiversity and Wheat Improvement - by A.B. Damania (Editor) - Publication Date:
March 1994 - List: $165.00

The publisher, John Wiley & Sons:

A multidisciplinary group of leading scientists present articles regarding research in areas
crucial to the conservation, evaluation and utilization of biodiversity in wild relatives and
old forms of wheat. The recommendations and conclusions will prove useful to further
research on a topic which is rapidly gaining importance in the efforts to meet the growing
demands for increased food production.

Crop Production : Evolution, History, and Technology - by C. Wayne Smith - Publication

Date: November 1995 - List: $71.50

The publisher, John Wiley & Sons :

One of the nation's leading agronomists presents an outstanding resource that deals with
the agronomy of the eight major grain, fiber and oilseed row crops produced in the U.S
Each crop listed includes a structured discussion of the types of cultivars: its history, uses
and processing, how to plant and grow the crop, pests and other problems and the
harvesting, grading and marketing processes.

Acid Soil and Acid Rain (Research Studies in Botany and Related Applied Fields, No. 10) -

by Ivan R. Kennedy - Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons :

Examines the basic chemical processes involved in acidification in order to better assess
their long-term effects on the status of soils, the health of plants and other living species that
depend on them. Discusses acidity, pH and protons--their significance in bioenergetics and
the consequent role of autotrophic organisms in acidifying ecosystems. The Second Edition
incor porates and integrates recent findings that render more explanations of the causes of
the environmental impacts of acidity, especially in forests and lakes. Also explores current
research into acid rain and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a bibliography that has doubled in size.
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Australian Sodic Soils; Distribution, Properties and Management - by R. Naidu -

Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and are represented to some
extent on all continents except Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils. Sodicity impacts adversely on
many soil properties and interferes with the proper functioning of the soil and of the plants
grown in it. Problems arise as a result of the deterioration in soil structure, decreased
retention and availability of water, decreased nutrient availability and impaired biological
activity. Sodic soils are easily eroded and this causes severe land degradation and pollution
of water resources. The management of sodic soilsis often difficult and challenging.
Because they are so widespread in Australia, their impact on productivity is immense.
Australian Sodic Soils: Distribution, Properties and Management brings together for the
first time the results of scientific studies carried out in Australia and presented at the first
national conference on Australian sodic soils.

Fundamentals of Soil Science - by Henry D. Foth - Publication Date: January 1991 - List:
$87.95

Reducing Soil Water Evaporation With Tillage and Straw Mulching - by S. K. Jalota, S. S.
Prihar - Publication Date: October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable Methods for Tropical Agriculture - by H. David
Thurston - Publication Date: January 1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation and Medic Pasturein a

Mediterranean Climate - by Lynne Chatterton, Brian Chatterton - Publication Date: March
1996 - List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C. Mangelsdorf - Publication Date:
June 1974 - List: $33.00

Grass Varietiesin the United States - by James Alderson, W. Curtis Sharp - Publication

Date: June 1995 - List: $45.00

Booknews, Inc. , 08/01/96:

Previously published as Agriculture Handbook, no. 170 (revised 1994), Soil Conservation
Service, US Department of Agriculture. This handbook is a working guide to the status of
named and experimental grasses available for usein the US. No attempt has been made to
appraise the relative merits of included varieties, nor to verify the adaptation infor mation
provided by the preparer. Descriptions, with some exceptions are those reported by
developers. They include brief descriptive text and information on source, method of
breeding, intended use, and sources of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.
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« Grazing Management : Science into Practice (Longman Handbooks in Agriculture) - by
John G. Hodgson - Publication Date: November 1990 - List: $59.95
The publisher, John Wiley & Sons :
This text considers grazing management from the viewpoint of the ecology of grazing
systems and focuses on the interr el ationships between plant and animal populations which
affect the stability of such systems, and the output of animal products from them. Relates the
steps in the production process to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a practical framework for
management decisions.

o Legumes of Africa - by J.M. Lock - Publication Date: December 1989 - List: $45.00

Periodicals:

« Noneidentified.

This page was last updated on November 16, 2002
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Characteristics of Forage Chicory

Forage chicory (Cichorium intybus L) is aperennial plant that is suited
to well or moderately drained soils with medium to high fertility levels
and apH of 5.5 or greater. Chicory produces leafy growth which is
higher in nutritive and mineral content (if managed properly) than
alfalfaor cool- season grasses. It has arelatively deep taproot which
provides tolerance to drought conditions. Chicory provides both spring
and summer forage with average growth rates from April through
October of 50 |b per acre per day. During peak growth periods chicory
produced 73 |b per acre per day. While chicory isarelatively new
forage crop in the United States it has been used in other countries for
over 300 years. Although it originated in Central Europe, much of the
breeding for improved forage characteristics has been completed in
New Zealand.

Forage chicory is alow growing rosette plant with broad leavesin the
winter, very much like dandelion. With warm temperatures in the
spring, it rapidly produces large numbers of |eaves from the crown. In
late spring, after the establishment year, afew flower stems begin to
develop from the crown and will reach heights of 6 ft if ungrazed. The
thick tap root of chicory can be exposed and damaged by overgrazing,
excessive hoof traffic, and frost heaving.

Adapted Chicory Varieties

'Puna isthe only variety of chicory that is currently sold in the U.S.
This variety was developed in New Zealand under grazing conditions
and has been very productive in Pennsylvania. Other chicory varieties
are being developed and evaluated in New Zealand but are not yet
availablein this country.

Chicory Establishment
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Seedinginto a Tilled Seedbed - A moist, firm seedbed is required for
forage chicory, chicory-grass, or chicory-legume mixtures. Spring
seedings (April 15 through June 1) of chicory have been successful in
Pennsylvania. Summer seedings have been successful in New Zealand
but have not been tested in Pennsylvania. If chicory is seeded in the
summer, seeding should be completed by early August. Cool
temperatures and shortening day lengthsin the fall impede chicory
stand development. Therefore, summer seedings later than
recommended may not establish adequately to survive Pennsylvania
winters.

Seed may be either drilled or broadcast. Drilling is preferred because it
provides a more uniform depth of planting. Plant chicory seeds.25t0 .5
inch deep. If chicory isto be broadcast seeded, cultipack the seedbed
before and after seeding. Thiswill ensure that the seeds are not planted
too deep and that there is good seed-to- soil contact.

Seeding into an Existing Pastur e - Broadcasting or no-till drilling the
seed are two methods that can be used to seed chicory into existing
pastures. Broadcast chicory seed onto existing pastures during the late
winter or early spring when the soil freezes at night but thaws during
the day. The freezing creates ice crystals which melt during the day
leaving small holes in which the seeds can fall. To improve the success
of this method, also called frost seeding, be certain to broadcast the
seed early in the day before the soil thaws and becomes "greasy".

No-till seeding of chicory into existing pastures has been successful in
Pennsylvania. However, proper management is necessary to improve
potential establishment with this method. Suppression of the existing
sod to reduce competition is the first step in no-till seeding of chicory.
Seeding early in the spring or using a molluscide bait will reduce the
potential damage associated with slug feeding on chicory seedlings.
Generdly, slugs hatch around May 15 (in central Pennsylvania) and
seeding prior to slug hatching reduces the slug problem.

Seeding ratesin mixtures- Chicory seeding rate varies with seedbed
condition, method of seeding, and quality of seed. Generally, when
seeding chicory alone, rates of 3to 4 |b per acre are sufficient. When
seeding in mixtures, it is advantageous to include alegume because of
Its nitrogen fixing capability. Germination of stored seed can decline
rapidly, therefore seed should be used promptly and not stored from
year to year.

No herbicides are currently registered for use with chicory either during
or after establishment. Therefore it isimportant to select fields with
little weed pressure for chicory seeding. If weeds do become a problem
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during establishment, mowing can help suppress the weeds. Chicory
regrows rapidly after mowing and can out-grow most weeds.

Chicory Harvest Management

Correct grazing management is essential to maximize the life (5-7
years) of the chicory stand and maintain forage quality. Spring seeded
chicory can be grazed after 80 to 100 days depending on climatic
conditions. Research at the USDA Pasture L aboratory found that Puna
chicory can yield over 3 tons per acre during the seeding year. Chicory
production is optimized under rotational grazing management.
Depending on time of year, arest period of 25 to 30 days between
grazings is best for chicory persistence and performance. A stubble
height of 1.5 to 2 inches should remain after grazing.

After the seeding year, chicory will grow vigorously and attempt to
produce stems in the late spring and early summer. Stubble heights
greater than 1.5 inches or rest period longer than 25 days can allow
stems to bolt (period of rapid stem growth). Once chicory stems have
bolted, the production potential of chicory will be reduced for the
remainder of the grazing season or until the stems are mowed. Grazing
practices which do not allow the chicory flower stems to exceed a six
inch height in late May, before they are grazed, and grazingto a 1.5
inch stubble height will reduce the amount of stem bolting.

K eep stems from growing!

When strip grazing chicory, a back fence should be used so that
regrowth will not be grazed and weaken the stand.

Established forage chicory stands have yield and quality potentials
comparable to many other Pennsylvania forage crops. Yields of 6
ton/acre have been obtained from pure chicory stands in Pennsylvania
trials. The digestibility and the mineral content of chicory leaves are
greater than alfalfa. The digestibility of chicory leavesis generally
between 90 and 95%. Chicory flower stems are less digestible than
leaves. Thisis an additional reason to manage chicory pastures so that
stems do not fully develop. Protein levelsin chicory range from 10 to
32% depending on plant maturity.

Animal performance on forage chicory has been exceptional. In West
Virginiatrials, forage chicory pastures produced lamb gains of 820 Ib
per acre. Studiesin New Zealand have reported animal gainsof 0.6 I1b
per day for lambs and 2 |b per day for friesian bulls grazing chicory.
Chicory contains relatively high levels of minerals (potassium, calcium,
magnesium, sulfur, zinc, and sodium) which are essential for proper
animal nutrition.
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Forage Chicory Fertility

Fertility needs at seeding should be determined by soil test. Chicory
will remain productive at soil pH levels of 4.5, however, it is
recommended that soil pH be above 5.5 at seeding to optimize plant
establishment. Phosphorus and potassium levels should be in the
moderate to optimum range at seeding. Apply nitrogen fertilizer at 35 Ib
per acre at seeding to stimulate chicory establishment. In the absence of
asoil test, assuming a medium-fertility soil, plow down 0-45- 135 Ib.
per acre and apply 50-20-20 |b. per acre at seeding. If chicory is seeded
with alegume, reduce the nitrogen application at seeding.

Chicory requires a high level of fertility for maximum production. It is
also very responsive to N fertilization. If chicory is grown without a
legume, apply 100 to 150 Ib N per acre in split applications of 50 Ib per
acre in early spring when the chicory becomes green and 50 |b per acre
in early summer and in early fall. Yield responsesto N fertilizer have
been reported up to 200 Ib N per acre. However, as N rate increases so
does stem growth. Therefore, the yield increase from N fertilization
must be weighed against the ability to keep chicory grazed so that stems
do not bolt. If chicory is planted with alfalfa or another legume, restrict
annual N applications to limit the effect N has on reducing nitrogen
fixation of the legume.

Forage Chicory Summary

Forage chicory is a deep-rooted plant which grows best on fertile,
well-drained soils. It will provide spring and summer growth which can
supplement the grazing season during the traditional "summer slump"
of the cool-season forage species. Puna, the only variety of forage
chicory currently sold in Pennsylvania, has performed well under
Pennsylvania conditions. However, proper management is essential to
obtain adequate yield, quality, and persistence.

Related web pages:

« Noneidentified.

Commercial suppliers:

« Noneidentified.
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Electronic mailing lists:

None identified.

Suggested references:

A

If you are interested in any of the titles below, click on the
title and it will take you to Amazon.com for ordering.
Click on theicon at the left for more information.

AMAZON.COM

Alternative Agriculture: Committee of the Role of Alternative
Farming Methods in Modern Production Agriculture - by
National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alter native farming systems
have been adopted--and with what economic results--on farms of
various sizes producing different crops across the country.
Annotation copyright Book News, Inc. Portland, Or.

Making Hay - by Verlyn Klinkenborg - Publication Date:

October 1997 - List: $14.95
The New York Times Book Review, Christopher Lehmann-Haupt

Mr. Klinkenborg has achieved a terse idiom that amounts almost
to Middle Western rural poetry.... what is most admirable about
Making Hay is that it memorializes a way of life we take for
granted. Its language celebrates both the changes and
permanence of modern farming, its earthiness and ethereality.

Biodiversity and Wheat Improvement - by A.B. Damania

(Editor) - Publication Date: March 1994 - List: $165.00

The publisher, John Wiley & Sons:

A multidisciplinary group of leading scientists present articles
regarding research in areas crucial to the conservation,
evaluation and utilization of biodiversity in wild relatives and old
forms of wheat. The recommendations and conclusions will prove
useful to further research on a topic which israpidly gaining
importance in the efforts to meet the growing demands for
increased food production.

Crop Production : Evolution, History, and Technology - by C.

Wayne Smith - Publication Date: November 1995 - List: $71.50
The publisher, John Wiley & Sons::
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One of the nation's |eading agronomists presents an outstanding
resource that deals with the agronomy of the eight major grain,
fiber and oilseed row crops produced in the U.S. Each crop listed
includes a structured discussion of the types of cultivars: its
history, uses and processing, how to plant and grow the crop,
pests and other problems and the harvesting, grading and

mar keting processes.

Acid Soil and Acid Rain (Research Studies in Botany and

Related Applied Fields, No. 10) - by Ivan R. Kennedy -
Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons:

Examines the basic chemical processes involved in acidification
in order to better assess their long-term effects on the status of
soils, the health of plants and other living species that depend on
them. Discusses acidity, pH and protons--their significancein
bioener getics and the consequent role of autotrophic organisms
in acidifying ecosystems. The Second Edition incorporates and
integrates recent findings that render mor e explanations of the
causes of the environmental impacts of acidity, especially in
forests and lakes. Also explores current research into acid rain
and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a
bibliography that has doubled in size.

Australian Sodic Soils; Distribution, Properties and M anagement

- by R. Naidu - Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and
are represented to some extent on all continents except
Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils.
Sodicity impacts adversely on many soil properties and interferes
with the proper functioning of the soil and of the plants grown in
it. Problems arise as a result of the deterioration in soil
structure, decreased retention and availability of water,
decreased nutrient availability and impaired biological activity.
Sodic soils are easily eroded and this causes severe land
degradation and pollution of water resources. The management
of sodic soilsis often difficult and challenging. Because they are
so widespread in Australia, their impact on productivity is
immense. Australian Sodic Soils: Distribution, Properties and
Management brings together for the first time the results of
scientific studies carried out in Australia and presented at the
first national conference on Australian sodic soils.
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Fundamentals of Soil Science - by Henry D. Foth - Publication
Date: January 1991 - List: $87.95

Reducing Soil Water Evaporation With Tillage and Straw

Mulching - by S. K. Jalota, S. S. Prihar - Publication Date:
October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable M ethods for Tropical

Agriculture - by H. David Thurston - Publication Date: January
1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation

and Medic Pasture in a Mediterranean Climate - by Lynne
Chatterton, Brian Chatterton - Publication Date: March 1996 -
List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C.
Mangelsdorf - Publication Date: June 1974 - List: $33.00

Grass Varieties in the United States - by James Alderson, W.

Curtis Sharp - Publication Date: June 1995 - List: $45.00
Booknews, Inc. , 08/01/96:

Previoudly published as Agriculture Handbook, no. 170 (revised
1994), Soil Conservation Service, US Department of Agriculture.
This handbook is a working guide to the status of named and
experimental grasses available for usein the US No attempt has
been made to appraise the relative merits of included varieties,
nor to verify the adaptation information provided by the
preparer. Descriptions, with some exceptions are those reported
by developers. They include brief descriptive text and
information on source, method of breeding, intended use, and
sources of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

Grazing Management : Science into Practice (Longman

Handbooks in Agriculture) - by John G. Hodgson - Publication
Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons::

This text considers grazing management from the viewpoint of
the ecology of grazing systems and focuses on the
interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal
products from them. Relates the steps in the production process
to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a
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practical framework for management decisions.

« Legumes of Africa - by JM. Lock - Publication Date: December
1989 - List: $45.00

Periodicals:

« Noneidentified.

This page was last updated on August 02, 2002
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Warning:

Theinformation contained in these web pages has not been verified for correctness. Some of
the information contained herein is hearsay and may not be correct. Use the information
from these pages only at your own risk!

Characteristics of Forage Chicory

Forage chicory (Cichorium intybus L) is aperennial plant that is suited to well or moderately
drained soils with medium to high fertility levelsand a pH of 5.5 or greater. Chicory produces
leafy growth which is higher in nutritive and mineral content (if managed properly) than alfalfa or
cool- season grasses. It has arelatively deep taproot which provides tolerance to drought
conditions. Chicory provides both spring and summer forage with average growth rates from April
through October of 50 Ib per acre per day. During peak growth periods chicory produced 73 Ib per
acre per day. While chicory is arelatively new forage crop in the United States it has been used in
other countries for over 300 years. Although it originated in Central Europe, much of the breeding
for improved forage characteristics has been completed in New Zealand.

Forage chicory is alow growing rosette plant with broad leaves in the winter, very much like
dandelion. With warm temperatures in the spring, it rapidly produces large numbers of leaves from
the crown. In late spring, after the establishment year, afew flower stems begin to develop from
the crown and will reach heights of 6 ft if ungrazed. The thick tap root of chicory can be exposed
and damaged by overgrazing, excessive hoof traffic, and frost heaving.

Adapted Chicory Varieties

'‘Puna isthe only variety of chicory that is currently sold in the U.S. This variety was developed in
New Zealand under grazing conditions and has been very productive in Pennsylvania. Other
chicory varieties are being devel oped and evaluated in New Zealand but are not yet available in
this country.

Chicory Establishment

Seedinginto a Tilled Seedbed - A moist, firm seedbed is required for forage chicory,
chicory-grass, or chicory-legume mixtures. Spring seedings (April 15 through June 1) of chicory
have been successful in Pennsylvania. Summer seedings have been successful in New Zealand but
have not been tested in Pennsylvania. If chicory is seeded in the summer, seeding should be
completed by early August. Cool temperatures and shortening day lengths in the fall impede
chicory stand development. Therefore, summer seedings later than recommended may not
establish adequately to survive Pennsylvania winters.

Seed may be either drilled or broadcast. Drilling is preferred because it provides a more uniform
depth of planting. Plant chicory seeds .25 to .5 inch deep. If chicory isto be broadcast seeded,
cultipack the seedbed before and after seeding. Thiswill ensure that the seeds are not planted too
deep and that there is good seed-to- soil contact.
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Seeding into an Existing Pasture - Broadcasting or no-till drilling the seed are two methods that
can be used to seed chicory into existing pastures. Broadcast chicory seed onto existing pastures
during the late winter or early spring when the soil freezes at night but thaws during the day. The
freezing creates ice crystals which melt during the day leaving small holes in which the seeds can
fall. To improve the success of this method, also called frost seeding, be certain to broadcast the
seed early in the day before the soil thaws and becomes "greasy".

No-till seeding of chicory into existing pastures has been successful in Pennsylvania. However,
proper management is necessary to improve potential establishment with this method. Suppression
of the existing sod to reduce competition is the first step in no-till seeding of chicory. Seeding
early in the spring or using a molluscide bait will reduce the potential damage associated with slug
feeding on chicory seedlings. Generally, slugs hatch around May 15 (in central Pennsylvania) and
seeding prior to slug hatching reduces the slug problem.

Seeding ratesin mixtures- Chicory seeding rate varies with seedbed condition, method of
seeding, and quality of seed. Generally, when seeding chicory alone, rates of 3to 4 Ib per acre are
sufficient. When seeding in mixtures, it is advantageous to include a legume because of its
nitrogen fixing capability. Germination of stored seed can decline rapidly, therefore seed should be
used promptly and not stored from year to year.

No herbicides are currently registered for use with chicory either during or after establishment.
Therefore it isimportant to select fields with little weed pressure for chicory seeding. If weeds do
become a problem during establishment, mowing can help suppress the weeds. Chicory regrows
rapidly after mowing and can out-grow most weeds.

Chicory Harvest Management

Correct grazing management is essential to maximize the life (5-7 years) of the chicory stand and
maintain forage quality. Spring seeded chicory can be grazed after 80 to 100 days depending on
climatic conditions. Research at the USDA Pasture Laboratory found that Puna chicory can yield
over 3 tons per acre during the seeding year. Chicory production is optimized under rotational
grazing management. Depending on time of year, arest period of 25 to 30 days between grazings
is best for chicory persistence and performance. A stubble height of 1.5 to 2 inches should remain
after grazing.

After the seeding year, chicory will grow vigorously and attempt to produce stems in the late
spring and early summer. Stubble heights greater than 1.5 inches or rest period longer than 25 days
can allow stemsto bolt (period of rapid stem growth). Once chicory stems have bolted, the
production potential of chicory will be reduced for the remainder of the grazing season or until the
stems are mowed. Grazing practices which do not allow the chicory flower stems to exceed a six
inch height in late May, before they are grazed, and grazing to a 1.5 inch stubble height will reduce
the amount of stem bolting.

K eep stems from growing!
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When strip grazing chicory, a back fence should be used so that regrowth will not be grazed and
weaken the stand.

Established forage chicory stands have yield and quality potentials comparable to many other
Pennsylvaniaforage crops. Yields of 6 ton/acre have been obtained from pure chicory standsin
Pennsylvaniatrials. The digestibility and the mineral content of chicory leaves are greater than
afafa Thedigestibility of chicory leavesis generally between 90 and 95%. Chicory flower stems
are less digestible than leaves. Thisis an additional reason to manage chicory pastures so that
stems do not fully develop. Protein levelsin chicory range from 10 to 32% depending on plant
maturity.

Animal performance on forage chicory has been exceptional. In West Virginiatrials, forage
chicory pastures produced lamb gains of 820 Ib per acre. Studiesin New Zealand have reported
animal gains of 0.6 Ib per day for lambs and 2 Ib per day for friesian bulls grazing chicory.
Chicory contains relatively high levels of minerals (potassium, calcium, magnesium, sulfur, zinc,
and sodium) which are essential for proper animal nutrition.

Forage Chicory Fertility

Fertility needs at seeding should be determined by soil test. Chicory will remain productive at soil
pH levels of 4.5, however, it is recommended that soil pH be above 5.5 at seeding to optimize
plant establishment. Phosphorus and potassium levels should be in the moderate to optimum range
at seeding. Apply nitrogen fertilizer at 35 |b per acre at seeding to stimulate chicory establishment.
In the absence of a soil test, assuming a medium-fertility soil, plow down 0-45- 135 |b. per acre
and apply 50-20-20 Ib. per acre at seeding. If chicory is seeded with alegume, reduce the nitrogen
application at seeding.

Chicory requires a high level of fertility for maximum production. It is also very responsive to N
fertilization. If chicory is grown without alegume, apply 100 to 150 Ib N per acre in split
applications of 50 |b per acre in early spring when the chicory becomes green and 50 |b per acrein
early summer and in early fall. Yield responsesto N fertilizer have been reported up to 200 b N
per acre. However, as N rate increases so does stem growth. Therefore, the yield increase from N
fertilization must be weighed against the ability to keep chicory grazed so that stems do not bolt. If
chicory is planted with alfalfa or another legume, restrict annual N applicationsto limit the effect
N has on reducing nitrogen fixation of the legume.

Forage Chicory Summary

Forage chicory is a deep-rooted plant which grows best on fertile, well-drained soils. It will
provide spring and summer growth which can supplement the grazing season during the traditional
"summer slump" of the cool-season forage species. Puna, the only variety of forage chicory
currently sold in Pennsylvania, has performed well under Pennsylvania conditions. However,
proper management is essential to obtain adequate yield, quality, and persistence.
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Related web pages:

o Noneidentified.

Commercial suppliers:

« Noneidentified.

Electronic mailing lists:

o Noneidentified.

Suggested references:

If you are interested in any of thetitles below, click on thetitle and it will take you to
Amazon.com for ordering. Click on theicon at the left for more information.
AMAZON.COM
« Alternative Agriculture: Committee of the Role of Alternative Farming Methods in Modern

Production Agriculture - by National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alter native farming systems have been adopted--and with
what economic results--on farms of various sizes producing different crops across the
country. Annotation copyright Book News, Inc. Portland, Or.

Making Hay - by Verlyn Klinkenborg - Publication Date: October 1997 - List: $14.95

The New York Times Book Review, Christopher Lehmann-Haupt :

Mr. Klinkenborg has achieved a terse idiom that amounts almost to Middle Western rural
poetry.... what is most admirable about Making Hay is that it memorializes a way of life we
take for granted. Its language celebrates both the changes and per manence of modern
farming, its earthiness and ethereality.

Biodiversity and Wheat Improvement - by A.B. Damania (Editor) - Publication Date:

March 1994 - List: $165.00

The publisher, John Wiley & Sons:

A multidisciplinary group of leading scientists present articles regarding research in areas
crucial to the conservation, evaluation and utilization of biodiversity in wild relatives and
old forms of wheat. The recommendations and conclusions will prove useful to further
research on a topic which is rapidly gaining importance in the efforts to meet the growing
demands for increased food production.
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Crop Production : Evolution, History, and Technology - by C. Wayne Smith - Publication

Date: November 1995 - List: $71.50

The publisher, John Wiley & Sons :

One of the nation's leading agronomists presents an outstanding resour ce that deals with
the agronomy of the eight major grain, fiber and oilseed row crops produced in the U.S,
Each crop listed includes a structured discussion of the types of cultivars: its history, uses
and processing, how to plant and grow the crop, pests and other problems and the
harvesting, grading and marketing processes.

Acid Soil and Acid Rain (Research Studies in Botany and Related Applied Fields, No. 10) -

by Ivan R. Kennedy - Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons :

Examines the basic chemical processes involved in acidification in order to better assess
their long-term effects on the status of soils, the health of plants and other living species that
depend on them. Discusses acidity, pH and protons--their significance in bioenergetics and
the consequent role of autotrophic organismsin acidifying ecosystems. The Second Edition
incor porates and integrates recent findings that render more explanations of the causes of
the environmental impacts of acidity, especially in forests and lakes. Also explores current
research into acid rain and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a bibliography that has doubled in size.

Australian Sodic Sails; Distribution, Properties and Management - by R. Naidu -

Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and are represented to some
extent on all continents except Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils. Sodicity impacts adversely on
many soil properties and interferes with the proper functioning of the soil and of the plants
grown init. Problems arise as a result of the deterioration in soil structure, decreased
retention and availability of water, decreased nutrient availability and impaired biological
activity. Sodic soils are easily eroded and this causes severe land degradation and pollution
of water resources. The management of sodic soilsis often difficult and challenging.
Because they are so widespread in Australia, their impact on productivity isimmense.
Australian Sodic Soils: Distribution, Properties and Management brings together for the
first time the results of scientific studies carried out in Australia and presented at the first
national conference on Australian sodic soils.

Fundamentals of Soil Science - by Henry D. Foth - Publication Date: January 1991 - List:
$87.95

Reducing Soil Water Evaporation With Tillage and Straw Mulching - by S. K. Jalota, S. S.
Prihar - Publication Date: October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable Methods for Tropical Agriculture - by H. David

http://www.farminfo.org/forage/chicory-m.htm (5 of 6) [9/5/2004 10:50:31 PM]


http://www.amazon.com/exec/obidos/ISBN=0471079723/smallfarmresourcA/
http://www.amazon.com/exec/obidos/ISBN=0471934046/smallfarmresourcA/
http://www.amazon.com/exec/obidos/ISBN=0643055371/smallfarmresourcA/
http://www.amazon.com/exec/obidos/ISBN=0471522791/smallfarmresourcA/
http://www.amazon.com/exec/obidos/ISBN=0813828570/smallfarmresourcA/
http://www.amazon.com/exec/obidos/ISBN=0813388201/smallfarmresourcA/

Chicory Main

Thurston - Publication Date: January 1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation and Medic Pasturein a

Mediterranean Climate - by Lynne Chatterton, Brian Chatterton - Publication Date: March
1996 - List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C. Mangelsdorf - Publication Date:
June 1974 - List: $33.00

Grass Varietiesin the United States - by James Alderson, W. Curtis Sharp - Publication

Date: June 1995 - List: $45.00

Booknews, Inc. , 08/01/96:

Previously published as Agriculture Handbook, no. 170 (revised 1994), Soil Conservation
Service, US Department of Agriculture. This handbook is a working guide to the status of
named and experimental grasses available for use in the US No attempt has been made to
appraise the relative merits of included varieties, nor to verify the adaptation infor mation
provided by the preparer. Descriptions, with some exceptions are those reported by
developers. They include brief descriptive text and information on source, method of
breeding, intended use, and sources of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

Grazing Management : Science into Practice (Longman Handbooks in Agriculture) - by
John G. Hodgson - Publication Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons :

This text considers grazing management from the viewpoint of the ecology of grazing
systems and focuses on the interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal products from them. Relates the
steps in the production process to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a practical framework for
management decisions.

« Legumes of Africa - by JM. Lock - Publication Date: December 1989 - List: $45.00

Periodicals:

o Noneidentified.

This page was last updated on August 02, 2002
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Frequently Asked Questions:

« Does planting narrow rows
increase production or cut
down on weeds?

Other Information Sources:

o Related web pages
o« Commercia suppliers

o Electronic mailing lists
e Suggested references
o Periodicals

Warning:

Theinformation contained in these web pages has not been verified
for correctness. Some of the information contained herein is

hear say and may not be correct. Use the infor mation from these
pages only at your own risk!

Does planting narrow rows increase production or cut down
on weeds?

« Suggestion A: We had asmall plot this year that was
encouraging.

« Suggestion B: We did plant 20" rows for severa years, but had
problems with trying to stay between the rows when spraying.
(We have quite afew hillsides.) Since we are totally no-till the
thought of using narrower tires gave us bad dreams about
compaction. We currently are using 30" rows and are satisfied
with the results. Asfar as weed competition, yes the narrow rows
did seem to help, But not enough to eliminate the late
germinating weeds.

« Suggestion C: We are thinking of going to a population of
32,000- we hope to get enough yield increase to pay for the extra
seed (currently we are at 22,000). Our rationaleis that the
combination of high population and narrow row spacing should
help with competition for late germinating weeds. The sprayer
could be a problem, but we're more worried about harvest.

« Suggestion D: Thereis some interesting research going on
around here on narrow rows, and higher population, but | haven't
heard of any earth shattering results. One thing | heard recently
was of some research on hybrids that are made to put out 2 ears
per stalk - one half the field was planted at 26000 seeds per acre,
the other half at 21000 (30" rows, min till) the 21000 came up
about 3 to 4 bu/acre better (around 160 bu/acre to 164 bu/acre)
with the price of the new BT corn seed, this may be something to
think about.
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Related web pages:

« Noneidentified.

Commercial suppliers:

« Noneidentified.

Electronic mailing lists:

« Noneidentified.

Suggested references:

If you are interested in any of the titles below, click on the
‘ title and it will take you to Amazon.com for ordering.

Click on theicon at the |eft for more information.

AMAZON.COM
o Alternative Agriculture: Committee of the Role of Alternative

Farming Methods in Modern Production Agriculture - by
National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alternative farming systems
have been adopted--and with what economic results--on farms of
various sizes producing different crops across the country.
Annotation copyright Book News, Inc. Portland, Or.

Making Hay - by Verlyn Klinkenborg - Publication Date:

October 1997 - List: $14.95
The New York Times Book Review, Christopher Lehmann-Haupt

Mr. Klinkenborg has achieved a terse idiom that amounts almost
to Middle Western rural poetry.... what is most admirable about
Making Hay is that it memorializes a way of life we take for
granted. Its language cel ebrates both the changes and
permanence of moder n farming, its earthiness and ethereality.

Biodiversity and Wheat Improvement - by A.B. Damania
(Editor) - Publication Date: March 1994 - List: $165.00

The publisher, John Wiley & Sons::

A multidisciplinary group of leading scientists present articles
regarding research in areas crucial to the conservation,
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evaluation and utilization of biodiversity in wild relatives and old
forms of wheat. The recommendations and conclusions will prove
useful to further research on a topic which israpidly gaining
importance in the efforts to meet the growing demands for
increased food production.

Crop Production : Evolution, History, and Technology - by C.

Wayne Smith - Publication Date: November 1995 - List: $71.50
The publisher, John Wiley & Sons:

One of the nation's leading agronomists presents an outstanding
resource that deals with the agronomy of the eight major grain,
fiber and oilseed row crops produced in the U.S. Each crop listed
includes a structured discussion of the types of cultivars: its
history, uses and processing, how to plant and grow the crop,
pests and other problems and the harvesting, grading and

mar keting processes.

Acid Soil and Acid Rain (Research Studies in Botany and

Related Applied Fields, No. 10) - by Ivan R. Kennedy -
Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons :

Examines the basic chemical processes involved in acidification
in order to better assess their long-term effects on the status of
soils, the health of plants and other living species that depend on
them. Discusses acidity, pH and protons--their significancein
bioener getics and the consequent role of autotrophic organisms
in acidifying ecosystems. The Second Edition incorporates and
integrates recent findings that render more explanations of the
causes of the environmental impacts of acidity, especially in
forests and lakes. Also explores current research into acid rain
and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a
bibliography that has doubled in size.

Australian Sodic Soils; Distribution, Properties and M anagement

- by R. Naidu - Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and
are represented to some extent on all continents except
Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils.
Sodicity impacts adversely on many soil properties and interferes
with the proper functioning of the soil and of the plants grown in
it. Problems arise as a result of the deterioration in soil
structure, decreased retention and availability of water,
decreased nutrient availability and impaired biological activity.
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Sodic soils are easily eroded and this causes severe land
degradation and pollution of water resources. The management
of sodic soilsis often difficult and challenging. Because they are
so widespread in Australia, their impact on productivity is
immense. Australian Sodic Soils: Distribution, Properties and
Management brings together for thefirst time the results of
scientific studies carried out in Australia and presented at the
first national conference on Australian sodic soils.

Fundamentals of Soil Science - by Henry D. Foth - Publication
Date: January 1991 - List: $87.95

Reducing Soil Water Evaporation With Tillage and Straw

Mulching - by S. K. Jalota, S. S. Prihar - Publication Date:
October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable Methods for Tropical

Agriculture - by H. David Thurston - Publication Date: January
1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation

and Medic Pasture in a Mediterranean Climate - by Lynne
Chatterton, Brian Chatterton - Publication Date: March 1996 -
List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C.
Mangelsdorf - Publication Date: June 1974 - List: $33.00

Grass Varieties in the United States - by James Alderson, W.

Curtis Sharp - Publication Date: June 1995 - List: $45.00
Booknews, Inc. , 08/01/96:

Previously published as Agriculture Handbook, no. 170 (revised
1994), Soil Conservation Service, US Department of Agriculture.
This handbook is a working guide to the status of named and
experimental grasses available for use in the US. No attempt has
been made to appraise the relative merits of included varieties,
nor to verify the adaptation information provided by the
preparer. Descriptions, with some exceptions ar e those reported
by developers. They include brief descriptive text and
information on source, method of breeding, intended use, and
sour ces of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

Grazing Management : Science into Practice (Longman
Handbooks in Agriculture) - by John G. Hodgson - Publication
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Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons:

Thistext considers grazing management from the viewpoint of
the ecology of grazing systems and focuses on the
interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal
products from them. Relates the steps in the production process
to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a
practical framework for management decisions.

o Legumes of Africa - by J.M. Lock - Publication Date: December
1989 - List: $45.00

Periodicals:

« Noneidentified.

This page was last updated on August 02, 2002
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Frequently Asked Questions:

o Does planting narrow rows increase production or cut down on weeds?

Other Information Sources:

o Related web pages
o« Commercia suppliers

e Electronic mailing lists
o Suggested references
o Periodicals
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Warning:

Theinformation contained in these web pages has not been verified for correctness. Some of
the infor mation contained herein is hearsay and may not be correct. Usethe information
from these pages only at your own risk!

Does planting narrow rows increase production or cut down on weeds?

« Suggestion A: We had asmall plot this year that was encouraging.

« Suggestion B: Wedid plant 20" rows for several years, but had problems with trying to stay
between the rows when spraying. (We have quite afew hillsides.) Since we are totally
no-till the thought of using narrower tires gave us bad dreams about compaction. We
currently are using 30" rows and are satisfied with the results. Asfar as weed competition,
yes the narrow rows did seem to help, But not enough to eliminate the late germinating
weeds.

« Suggestion C: We are thinking of going to a population of 32,000- we hope to get enough
yield increase to pay for the extra seed (currently we are at 22,000). Our rationale is that the
combination of high population and narrow row spacing should help with competition for
late germinating weeds. The sprayer could be a problem, but we're more worried about
harvest.

« Suggestion D: Thereis some interesting research going on around here on narrow rows, and
higher population, but | haven't heard of any earth shattering results. One thing | heard
recently was of some research on hybrids that are made to put out 2 ears per stalk - one half
the field was planted at 26000 seeds per acre, the other half at 21000 (30" rows, min till) the
21000 came up about 3 to 4 bu/acre better (around 160 bu/acre to 164 bu/acre) with the
price of the new BT corn seed, this may be something to think about.

Related web pages:

o Noneidentified.

Commercial suppliers:

« Noneidentified.

Electronic mailing lists:

o Noneidentified.
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Suggested references:

If you are interested in any of thetitles below, click on thetitle and it will take you to
Amazon.com for ordering. Click on the icon at the left for more information.
AMAZON.COM

« Alternative Agriculture: Committee of the Role of Alternative Farming Methods in Modern

Production Agriculture - by National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alternative farming systems have been adopted--and with
what economic results--on farms of various sizes producing different crops across the
country. Annotation copyright Book News, Inc. Portland, Or.

« Making Hay - by Verlyn Klinkenborg - Publication Date: October 1997 - List: $14.95

The New York Times Book Review, Christopher Lehmann-Haupt :

Mr. Klinkenborg has achieved a terse idiom that amounts almost to Middle Western rural
poetry.... what is most admirable about Making Hay is that it memorializes a way of life we
take for granted. Its language celebrates both the changes and permanence of modern
farming, its earthiness and ethereality.

« Biodiversity and Wheat Improvement - by A.B. Damania (Editor) - Publication Date:
March 1994 - List: $165.00
The publisher, John Wiley & Sons :
A multidisciplinary group of leading scientists present articles regarding research in areas
crucial to the conservation, evaluation and utilization of biodiversity in wild relatives and
old forms of wheat. The recommendations and conclusions will prove useful to further
research on a topic which is rapidly gaining importance in the efforts to meet the growing
demands for increased food production.

« Crop Production : Evolution, History, and Technology - by C. Wayne Smith - Publication

Date: November 1995 - List: $71.50

The publisher, John Wiley & Sons:

One of the nation's leading agronomists presents an outstanding resource that deals with
the agronomy of the eight major grain, fiber and oilseed row crops produced in the U.S,
Each crop listed includes a structured discussion of the types of cultivars: its history, uses
and processing, how to plant and grow the crop, pests and other problems and the
harvesting, grading and marketing processes.

« Acid Soil and Acid Rain (Research Studiesin Botany and Related Applied Fields, No. 10) -
by Ivan R. Kennedy - Publication Date: May 1992 - List: $165.00
The publisher, John Wiley & Sons :
Examines the basic chemical processes involved in acidification in order to better assess
their long-term effects on the status of soils, the health of plants and other living species that
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depend on them. Discusses acidity, pH and protons--their significance in bioenergetics and
the consequent role of autotrophic organisms in acidifying ecosystems. The Second Edition
Incor porates and integrates recent findings that render more explanations of the causes of
the environmental impacts of acidity, especially in forests and lakes. Also explores current
research into acid rain and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a bibliography that has doubled in size.

« Australian Sodic Sails; Distribution, Properties and Management - by R. Naidu -

Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and are represented to some
extent on all continents except Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils. Sodicity impacts adversely on
many soil properties and interferes with the proper functioning of the soil and of the plants
grown in it. Problems arise as a result of the deterioration in soil structure, decreased
retention and availability of water, decreased nutrient availability and impaired biological
activity. Sodic soils are easily eroded and this causes severe land degradation and pollution
of water resources. The management of sodic soilsis often difficult and challenging.
Because they are so widespread in Australia, their impact on productivity isimmense.
Australian Sodic Soils: Distribution, Properties and Management brings together for the
first time the results of scientific studies carried out in Australia and presented at the first
national conference on Australian sodic sails.

« Fundamentals of Soil Science - by Henry D. Foth - Publication Date: January 1991 - List:
$87.95

» Reducing Soil Water Evaporation With Tillage and Straw Mulching - by S. K. Jalota, S. S.
Prihar - Publication Date: October 1997 - List: $64.95

« Slash/Mulch Systems : Sustainable Methods for Tropical Agriculture - by H. David
Thurston - Publication Date: January 1997 - List: $59.00

« Sustainable Dryland Farming : Combining Farmer Innovation and Medic Pasturein a

Mediterranean Climate - by Lynne Chatterton, Brian Chatterton - Publication Date: March
1996 - List: $90.00

e Corn: It's Origin, Evolution and Improvement - by Paul C. Mangelsdorf - Publication Date:
June 1974 - List: $33.00

« GrassVarietiesin the United States - by James Alderson, W. Curtis Sharp - Publication
Date: June 1995 - List: $45.00
Booknews, Inc. , 08/01/96:
Previously published as Agriculture Handbook, no. 170 (revised 1994), Soil Conservation
Service, US Department of Agriculture. This handbook is a working guide to the status of
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named and experimental grasses available for usein the US No attempt has been made to
appraise the relative merits of included varieties, nor to verify the adaptation infor mation
provided by the preparer. Descriptions, with some exceptions are those reported by
developers. They include brief descriptive text and information on source, method of
breeding, intended use, and sour ces of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

Grazing Management : Science into Practice (Longman Handbooks in Agriculture) - by

John G. Hodgson - Publication Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons:

This text considers grazing management from the viewpoint of the ecology of grazing
systems and focuses on the interrelationshi ps between plant and animal populations which
affect the stability of such systems, and the output of animal products from them. Relates the
steps in the production process to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a practical framework for
management decisions.

Legumes of Africa - by JM. Lock - Publication Date: December 1989 - List: $45.00

Periodicals:

None identified.

This page was last updated on August 02, 2002
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Frequently Asked Questions:

Ronald Florence maintains
an excellent FAQ on haying,

which we highly
recommend.

How can you tell how much

Warning:

Theinformation contained in these web pages has not been verified
for correctness. Some of the information contained herein is

hear say and may not be correct. Use the infor mation from these
pages only at your own risk!

fertilizer your hayfield
needs?

Other Information Sources:

Related web pages
Commercial suppliers

Electronic mailing lists
Suggested references
Periodicals

How can you tell how much fertilizer your hayfield needs?

« Many fertilizer companies provide soil testing services, often free
of charge.

Related web pages:

« Ronald Florence maintains an excellent FAQ on haying, which
we highly recommend.

« Seeour page on Raising Horses for horse specific hay production
tips.

Commercial suppliers:

o Noneidentified.

Electronic mailing lists:

o Noneidentified.

Suggested references:

If you areinterested in any of the titles below, click on the
‘ title and it will take you to Amazon.com for ordering.
Click on theicon at the left for more information.
AMAZON.COM

o Alternative Agriculture: Committee of the Role of Alternative
Farming Methods in Modern Production Agriculture - by
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National Research Council - List: $30.25 - Publication Date:
September 1989

Book News, Inc., 01/01/90:

Eleven case studies explore how alter native farming systems
have been adopted--and with what economic results--on farms of
various sizes producing different crops across the country.
Annotation copyright Book News, Inc. Portland, Or.

Making Hay - by Verlyn Klinkenborg - Publication Date:

October 1997 - List: $14.95
The New York Times Book Review, Christopher Lehmann-Haupt

Mr. Klinkenborg has achieved a terse idiom that amounts almost
to Middle Western rural poetry.... what is most admirable about
Making Hay is that it memorializes a way of life we take for
granted. Its language celebrates both the changes and
permanence of modern farming, its earthiness and ethereality.

Biodiversity and Wheat Improvement - by A.B. Damania

(Editor) - Publication Date: March 1994 - List: $165.00

The publisher, John Wiley & Sons:

A multidisciplinary group of leading scientists present articles
regarding research in areas crucial to the conservation,
evaluation and utilization of biodiversity in wild relatives and old
forms of wheat. The recommendations and conclusions will prove
useful to further research on a topic which israpidly gaining
importance in the efforts to meet the growing demands for
increased food production.

Crop Production : Evolution, History, and Technology - by C.

Wayne Smith - Publication Date: November 1995 - List: $71.50
The publisher, John Wiley & Sons::

One of the nation's leading agronomists presents an outstanding
resour ce that deals with the agronomy of the eight major grain,
fiber and oilseed row crops produced in the U.S. Each crop listed
Includes a structured discussion of the types of cultivars: its
history, uses and processing, how to plant and grow the crop,
pests and other problems and the harvesting, grading and

mar keting processes.

Acid Soil and Acid Rain (Research Studies in Botany and

Related Applied Fields, No. 10) - by Ivan R. Kennedy -
Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons::

Examines the basic chemical processes involved in acidification
In order to better assesstheir long-term effects on the status of
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soils, the health of plants and other living species that depend on
them. Discusses acidity, pH and protons--their significancein
bioenergetics and the consequent role of autotrophic organisms
in acidifying ecosystems. The Second Edition incorporates and
integrates recent findings that render more explanations of the
causes of the environmental impacts of acidity, especially in
forests and lakes. Also explores current research into acid rain
and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a
bibliography that has doubled in size.

Australian Sodic Soils; Distribution, Properties and M anagement

- by R. Naidu - Publication Date: 1995 - List: $120.00

Card catalog description

Sodic soils cover almost a third of the total land in Australia and
are represented to some extent on all continents except
Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils.
Sodicity impacts adversely on many soil properties and interferes
with the proper functioning of the soil and of the plants grown in
it. Problems arise as a result of the deterioration in soil
structure, decreased retention and availability of water,
decreased nutrient availability and impaired biological activity.
Sodic soils are easily eroded and this causes severe land
degradation and pollution of water resources. The management
of sodic soilsis often difficult and challenging. Because they are
so widespread in Australia, their impact on productivity is
immense. Australian Sodic Soils: Distribution, Properties and
Management brings together for the first time the results of
scientific studies carried out in Australia and presented at the
first national conference on Australian sodic soils.

Fundamentals of Soil Science - by Henry D. Foth - Publication
Date: January 1991 - List: $87.95

Reducing Soil Water Evaporation With Tillage and Straw

Mulching - by S. K. Jalota, S. S. Prihar - Publication Date:
October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable M ethods for Tropical

Agriculture - by H. David Thurston - Publication Date: January
1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation
and Medic Pasture in a Mediterranean Climate - by Lynne
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Chatterton, Brian Chatterton - Publication Date: March 1996 -
List: $90.00

e Corn: It's Origin, Evolution and Improvement - by Paul C.
Mangelsdorf - Publication Date: June 1974 - List: $33.00

« GrassVarietiesin the United States - by James Alderson, W.

Curtis Sharp - Publication Date: June 1995 - List: $45.00
Booknews, Inc. , 08/01/96:

Previously published as Agriculture Handbook, no. 170 (revised
1994), Soil Conservation Service, US Department of Agriculture.
This handbook is a working guide to the status of named and
experimental grasses available for use in the US. No attempt has
been made to appraise the relative merits of included varieties,
nor to verify the adaptation information provided by the
preparer. Descriptions, with some exceptions are those reported
by developers. They include brief descriptive text and
information on source, method of breeding, intended use, and
sour ces of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

« Grazing Management : Science into Practice (Longman

Handbooks in Agriculture) - by John G. Hodgson - Publication
Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons:

This text considers grazing management from the viewpoint of
the ecology of grazing systems and focuses on the
interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal
products from them. Relates the steps in the production process
to the grassy surface characteristics that influence plant and
animal behavior and uses these relationshipsto create a
practical framework for management decisions.

o Legumes of Africa - by J.M. Lock - Publication Date: December
1989 - List: $45.00

Periodicals:

o Noneidentified.

This page was last updated on August 02, 2002
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Frequently Asked Questions:

« Ronald Florence maintains an excellent FAQ on haying, which we highly recommend.
« How can you tell how much fertilizer your hayfield needs?

Other Information Sources:

o Related web pages
« Commercial suppliers

o Electronic mailing lists
o Suggested references
o Periodicals
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Warning:

Theinformation contained in these web pages has not been verified for correctness. Some of
the infor mation contained herein is hearsay and may not be correct. Usethe information
from these pages only at your own risk!

How can you tell how much fertilizer your hayfield needs?

« Many fertilizer companies provide soil testing services, often free of charge.

Related web pages:

« Ronald Florence maintains an excellent FAQ on haying, which we highly recommend.
« See our page on Raising Horses for horse specific hay production tips.

Commercial suppliers:

o Noneidentified.

Electronic mailing lists:

o Noneidentified.

Suggested references:

If you are interested in any of thetitles below, click on thetitle and it will take you to
Amazon.com for ordering. Click on theicon at the left for more information.
AMAZON.COM

« Alternative Agriculture: Committee of the Role of Alternative Farming Methods in Modern
Production Agriculture - by National Research Council - List: $30.25 - Publication Date:
September 1989
Book News, Inc., 01/01/90:

Eleven case studies explore how alternative farming systems have been adopted--and with
what economic results--on farms of various sizes producing different crops across the
country. Annotation copyright Book News, Inc. Portland, Or.

« Making Hay - by Verlyn Klinkenborg - Publication Date: October 1997 - List: $14.95
The New York Times Book Review, Christopher Lehmann-Haupt :
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Mr. Klinkenborg has achieved a terse idiom that amounts almost to Middie Western rural
poetry.... what is most admirable about Making Hay is that it memorializes a way of life we
take for granted. Its language celebrates both the changes and permanence of modern
farming, its earthiness and ethereality.

« Biodiversity and Wheat Improvement - by A.B. Damania (Editor) - Publication Date:

March 1994 - List: $165.00

The publisher, John Wiley & Sons :

A multidisciplinary group of leading scientists present articles regarding research in areas
crucial to the conservation, evaluation and utilization of biodiversity in wild relatives and
old forms of wheat. The recommendations and conclusions will prove useful to further
research on a topic which is rapidly gaining importance in the efforts to meet the growing
demands for increased food production.

« Crop Production : Evolution, History, and Technology - by C. Wayne Smith - Publication
Date: November 1995 - List: $71.50
The publisher, John Wiley & Sons:
One of the nation's leading agronomists presents an outstanding resource that deals with
the agronomy of the eight major grain, fiber and oilseed row crops produced in the U.S.
Each crop listed includes a structured discussion of the types of cultivars: its history, uses
and processing, how to plant and grow the crop, pests and other problems and the
harvesting, grading and marketing processes.

« Acid Soil and Acid Rain (Research Studies in Botany and Related Applied Fields, No. 10) -

by Ivan R. Kennedy - Publication Date: May 1992 - List: $165.00

The publisher, John Wiley & Sons:

Examines the basic chemical processes involved in acidification in order to better assess
their long-term effects on the status of soils, the health of plants and other living species that
depend on them. Discusses acidity, pH and protons--their significance in bioenergetics and
the consequent role of autotrophic organisms in acidifying ecosystems. The Second Edition
Incorporates and integrates recent findings that render more explanations of the causes of
the environmental impacts of acidity, especially in forests and lakes. Also explores current
research into acid rain and soil in order to devise appropriate measures for their
amelioration. Features numerous case studies and a bibliography that has doubled in size.

« Australian Sodic Sails; Distribution, Properties and Management - by R. Naidu -
Publication Date: 1995 - List: $120.00
Card catalog description
Sodic soils cover almost a third of the total land in Australia and are represented to some
extent on all continents except Antarctica. They can occur naturally, asin Australia, or may
develop as a result of the removal of salts from saline soils. Sodicity impacts adversely on
many soil properties and interferes with the proper functioning of the soil and of the plants
grown in it. Problems arise as a result of the deterioration in soil structure, decreased
retention and availability of water, decreased nutrient availability and impaired biological
activity. Sodic soils are easily eroded and this causes severe land degradation and pollution
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of water resources. The management of sodic soilsis often difficult and challenging.
Because they are so widespread in Australia, their impact on productivity isimmense.
Australian Sodic Soils: Distribution, Properties and Management brings together for the
first time the results of scientific studies carried out in Australia and presented at the first
national conference on Australian sodic soils.

Fundamentals of Soil Science - by Henry D. Foth - Publication Date: January 1991 - List:
$87.95

Reducing Soil Water Evaporation With Tillage and Straw Mulching - by S. K. Jalota, S. S.
Prihar - Publication Date: October 1997 - List: $64.95

Slash/Mulch Systems : Sustainable Methods for Tropical Agriculture - by H. David
Thurston - Publication Date: January 1997 - List: $59.00

Sustainable Dryland Farming : Combining Farmer Innovation and Medic Pasturein a

Mediterranean Climate - by Lynne Chatterton, Brian Chatterton - Publication Date: March
1996 - List: $90.00

Corn : It's Origin, Evolution and Improvement - by Paul C. Mangelsdorf - Publication Date:
June 1974 - List: $33.00

Grass Varieties in the United States - by James Alderson, W. Curtis Sharp - Publication
Date: June 1995 - List: $45.00

Booknews, Inc. , 08/01/96.

Previously published as Agriculture Handbook, no. 170 (revised 1994), Soil Conservation
Service, US Department of Agriculture. This handbook is a working guide to the status of
named and experimental grasses available for usein the US No attempt has been made to
appraise the relative merits of included varieties, nor to verify the adaptation information
provided by the preparer. Descriptions, with some exceptions are those reported by
developers. They include brief descriptive text and information on source, method of
breeding, intended use, and sour ces of seed and stock and further information. Annotation c.
by Book News, Inc., Portland, Or.

Grazing Management : Science into Practice (Longman Handbooks in Agriculture) - by

John G. Hodgson - Publication Date: November 1990 - List: $59.95

The publisher, John Wiley & Sons:

This text considers grazing management from the viewpoint of the ecology of grazing
systems and focuses on the interrelationships between plant and animal populations which
affect the stability of such systems, and the output of animal products from them. Relates the
steps in the production process to the grassy surface characteristics that influence plant and
animal behavior and uses these relationships to create a practical framework for
management decisions.
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« Legumes of Africa - by JM. Lock - Publication Date: December 1989 - List: $45.00

Periodicals:

o Noneidentified.

This page was last updated on August 02, 2002
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Raising Horses

Frequently Asked Questions
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Frequently Asked Questions:

Basics of Horse Nutrition

Pasture for Horses

Pasture | mprovement

Pasture M anagement

Hay for Horses

Hay Production Tips

Health concerns when
feeding forages to Horses

Black Walnut Toxicity

Other Information Sources:

Related web pages

Commercia suppliers

Electronic mailing lists
Suggested references

Periodicals

Warning:

The information contained in these web pages has not been
verified for correctness. Some of the information contained
herein is hearsay and may not be correct. Use the
information from these pages only at your own risk!

Basics of Horse Nutrition

Severa breeds and types of horses are used in awide variety of
activities throughout Pennsylvania and surrounding states. The mgjority
of these horses are owned and managed for recreation or sport and not
for profit by the owners. One of the greatest expensesin owning horses
Is feed. Feed costs can be minimized by keeping the horse healthy and
by feeding a balanced ration that meets the horses nutritional needs.

More myths are associated with feeding horses than with feeding most
other animals. Thisisin part due to the lack of current nutritional
research information as well as an increasing number of horse owners
who are unfamiliar with the basics of horse nutrition. Nutritional needs
will vary considerably among horses depending on individual age,
weight, and level of activity. There are no magic supplements, high
performance feed "secrets’, or short cuts that will transform any horse
into a champion.

Horses naturally use forages as a primary component of their diets.
Adequate forages are a basic necessity for normal functioning of the
horses digestive system. This requirement for forages is most easily
supplied by pasture and hay.

Mature horses will generally consume 2 to 2.5 percent of their body
weight in feed each day. For example, a 1,000 pound horse should
consume approximately 20 to 25 pounds (90 percent dry matter) of feed
per day. The anatomy of the horse's digestive tract restricts effective
digestion and utilization of low quality forages that are high in fiber.
The poor digestion of low-quality forages can restrict the amount of dry
matter that a horse can eat to alevel below what is necessary to meet
the horses nutrient needs. Therefore a premium should be placed on
using high-quality foragesin the horse's diet.
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|deally, horses should consume a minimum of 1 percent of their body
weight in hay or pastures each day. Mature horses performing minimal
or no work can be maintained on high quality forages without
supplementing their diet with grain. However, growing, breeding, or
working horses require supplementing the forage with agrain or
concentrate to meet their additional nutrient requirements. As agenera
rule, forages should supply one half or more of the total weight of the
feed consumed daily for optimum horse growth and development.

Forages can provide varying amounts of the nutrient requirements
depending on the forage quality and amount consumed. The nutrient
content of the forage and concentrate in the horse's diet must be known
to properly balance the diet. Once the quality of the feeds are known,
then proper amounts of each can be calculated to meet the nutrient
requirements.

Pasture for Horses

High-quality, properly-fenced pasture represents one of the best and
least expensive sources of summer feed for ahorse. In addition, awell
kept pasture can provide the most natural and healthy environment for
exercise and rest.

Productive, well-managed pastures can provide most of the feed
requirements of horses at the lowest cost. In fact, good pasture aloneis
sufficient to meet all of the nutritional requirements for many classes of
horses. Y et, poorly-managed pastures supply little or no feed, and are
frequently the source of many internal parasites.

General guidelines for the pasture needs (if the pastureisto serveasa
feed source) for horses which have a mature weight of 1000 to 1200
Ibs. are:

« Mareandfoal: 1.75to 2 acres
o Yearlings: 1.5t0 2 acres
« Weanlings: 0.5t0 1 acre

When acreage is very limited (Iess than one acre per horse), exercise
may be the main use of the pasture. Pasture for this purpose will not
supply more than a minimum amount of feed. However, with limited
pasture pasture acreage, rotational grazing systems are the most
effective method to maximize forage production and consumption. In
this system, a group of compatible horses can graze a paddock (area of
divided pasture) for approximately 3 to 6 days and then be moved
(rotated) to a fresh paddock. Well limed and fertilized Kentucky
bluegrass should be the main grass for this type of area. Kentucky
bluegrass withstands close and continuous grazing better than most
other grasses and when well established and properly fertilized, it
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produces a reasonably dense and attractive sod.

Pasture Improvement

If you already have good stands of desirable grass and legume species,
proper soil fertility combined with good management will be sufficient
to assure good horse pasture. Most permanent bluegrass pastures
produce less than 2000 pounds of dry matter per acre per year which is
far below their potential. Yields on many pastures can be doubled
simply by applying lime and fertilizer. Liming and topdressing
Kentucky bluegrass pastures with phosphate, potash and nitrogen costs
much less and is less work than compl ete pasture renovation.
Furthermore, it is often possible to have these materials custom applied
at arelatively low cost.

Apply lime and fertilizer according to soil test results and
recommendations. A soil test will determine the pH (acidity) and
nutrient level of your soil. Soil testing kits and information on how to
take samples are available through your local extension agricultural
agent. The response is often slow when you apply lime and fertilizer on
the surface of established pastures. It may take 1 to 3 years, depending
largely on the lime needs and species present in the pasture, before your
pasture sod is thick and productive again.

If you don't have a good stand of desirable species, you may want to
renovate the pasture by destroying the existing plants and planting
productive mixtures. This procedure usually resultsin the highest yield
increase per acre, but will also be relatively expensive to complete. If
you plan to renovate an old pasture you should consider the following
points:

1. Soil test for lime and fertilizer requirements. Thisisthe only sure
way of knowing how much lime and fertilizer are needed.

2. Apply required lime several months before the actual seeding.
Disking or plowing will help to mix the lime evenly throughout
the soil.

3. Select a seed mixture that complements the pasture drainage
characteristics.

4. Destroy or suppress the old pasture by plowing or use of
herbicides.

5. Usethe appropriate method of seeding based on extent of tillage.

6. Protect the seeded area until the new plants are well established.
Where recommended mixtures are seeded without a companion
crop and weeds are controlled, new seedings can become
established in asingle year.

In heavy traffic areas, along fences and around gates and water troughs,
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tall fescue may be used. While it is generally considered less palatable
than bluegrass, tall fescue produces one of the toughest and heavy
traffic sods of any adapted grass. Older stands of fescue often are
infested with an endophyte (within the plant) fungus. Toxins associated
with this fungus can cause |owered reproductive rates, abortion,
agalactia (lack of milk) and prolonged gestation with mares. Use
endophyte-free tall fescue seed whenever establishing new fescue
stands for horses. Brood mares should be removed from pastures
containing endophyte infested tall fescue at least 90 days prior to
foaling.

Pasture Management

Whether you improve your pastures by the use of lime and fertilizer or
by reseeding, sound management is essential to keep the desired species
persistent and productive.

Avoid over or under grazing. Horses are notorious spot grazers. They
will seriously damage desired speciesin some areas unless they are
moved into new pastures frequently. Therefore, some form of rotational
grazing is desirable. The correct acreage per horse changes with the
season as well as with other factors. However, agood ruleisto provide
at least one acre of good quality pasture per horse. Then set up 5 or 6
paddocks, letting the horses graze first in one area for about one week
and then change to another. This system helps to keep the legumes and
grasses growing better and increases the feed available per acre. In
addition, by rotating the horses from pasture to pasture you can break
thelife cycle of some parasites.

Clip pastures regularly during the growing season. Clipping at a height
of 2 to 3 inches after horses are moved to a new paddock helpsto
control weeds, prevent grasses from heading and in general keeps the
pasture in a more desirable condition.

Drag pastures with a chain link harrow at least once per year. Dragging
helps to spread manure droppings which reduces the parasite
populations by exposing them to air and sunlight. Dragging also helps
to smooth over areas dug up by horses hoofs on wet soil.

Apply fertilizer as needed. Improved horse pastures must be fertilized
annually if legumes and grasses are to persist and remain productive.
Thefertilizer to use depends on the pasture species present. A complete
soil test every 2 or 3 yearsisyour best guide.

Hay for Horses

High quality hay can provide most of the nutrients needed for a mature
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horse. High quality hay is cut early and is leafy, green in color, and is
free of must, mold, dust, and foreign material such as weeds and
stubble. Thistype of hay is usually rich in energy, protein, minerals and
vitamins, and is readily consumed by horses.

In the past, there has been a belief that horses should not be fed a
legume hay because it would cause digestive disorders. Grass hay,
especially timothy has been the preferred hay. However, research has
dispelled the notion that legumes do not make good hay for horses.

Straight legume hay or legume-grass mixed hay are highly acceptable
when they are cut early, leafy and free of molds or other dusts.
Respiratory or digestive disturbances frequently associated with feeding
hay are more related to dust and mold than to mixtures. In general, well
managed legume-grass hays are higher in protein and minerals than
straight grasses under similar management. However, protein and
mineral levels are readily changed by time of cutting and other
hay-making practices. With good management most hay species or
mixtures can be satisfactory for horses. Alfalfa hay, while normally
high in protein, may contain an excessive amount of calcium in
relationship to phosphorus (wide Ca:P ratio) when fed as the sole
source of forage to young, growing horses.

To be sure of the nutritive quality of the hay whichis being fed, have it
analyzed. For more information on testing the quality of forages check
with your local county agricultural extension agent.

Hay Production Tips

If you plan to buy hay for your horse, then consider the factors
discussed above. However, if you plan to grow and harvest your own
hay, follow the steps listed below. They will help you to consistently
produce high yields of high quality hay.

1. Choose adapted species, varieties and mixtures. In general,
simple mixtures consisting of a single legume such as alfalfa and
asingle grass such as timothy are preferred over straight legume
or straight grass seedings. The Penn State Agronomy Guideis an
excellent source of information on species and mixture selection.
It is available through your county extension office.

2. Fertilize annually. A complete soil test provides the best guide
for proper fertilization. Where soil test information is not
avallable, topdress legume-grass stands annually with a minimum
of 50 pounds of phosphate and 150 Ibs. of potash (example 500
pounds of 0-10-30 or equivalent) per acre. If your hay field
contains less than a 30% stand of legumes you can increase yield
by applying 60 pounds of nitrogen per acre in late winter or early

spring.
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3. Harvest on time. To assure high quality feed, and at the same
time keep stands productive and persistent, harvest hay crops at
the proper maturity stages.

4. Plan hay making operations to save leaves. The plant leaves are
higher in digestibility and feed value, including protein and
minerals than any other plant parts. Hay that has been cut early
and conditioned will normally contain more leaves and dry much
faster than non- conditioned hay. It also tends to be softer and
more readily accepted by animals. Other field operations such as
raking should be carried out at high enough moisture levelsto
minimize leaf loss.

5. Dry and store to prevent dusts and molds. As indicated
previously, dusty and moldy hay is unacceptable for horses.
Conventional field dried hay must be 20 percent moisture or less
for safe storage. Of all perennial species grown for hay in
Pennsylvania, red clover is one of the most difficult to field cure.

Today a number of chemical preservatives are being marketed which if
properly applied at the time of baling make it possible to bale and store
hay safely at moistures up to 25 percent. Research indicates that hay
treated with most chemical preservativesis safe to feed to horses as
long as no dust or mold is present.

Health Concerns when Feeding Forages to Horses

Horses are extremely susceptible to molds, fungi, and other sources of
toxic substancesin forage. Mold problems generally occur in hay that
has been baled at too high a moisture level (20% or more) without the
use of apreservative. Thisis especially a problem with first cutting hay
because it is harvested during a period of time when it rains frequently
and the weather conditions are less than ideal for hay drying.

Always use clean, unmoldy forages when feeding horses. In addition to
molds and fungi, some forage species contain chemical compounds that
can have negative health effects on horses.

« Sudangrass and sorghum-sudangrass hybrids contain
compounds which can cause muscle weakness, urinary
problems and death in severe cases. Do not feed these grasses
to horses!

o Older varieties of tall fescue contained an endophyte fungus
that could cause sever e health problemsif horses have only
tall fescueto eat during the summer months. Mares are
especially sensitive to the health problems associated with tall
fescue. On pastures that contain endophyte infected tall fescue,
remove mares from the pastures during the last three months of

gestation. Newer tall fescue varieties that are free of the
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endophyte fungus are now available.

Another health problem could occur when horses are fed hay that
contains blister beetles. When consumed, the beetle causesirritation to
the lining of the digestive tract which usually resultsin death. Alfalfa
hay that has been produced in southern areas of the U.S. is most
generally associated with the potential to contain blister beetles. Do not
feed any hay containing blister beetlesto horses! Poisonous plantsin
pastures or hay can be fatal to horses. Ornamental shrubs and
nightshade are the most common poisonous plants in Pennsylvania.
However, any plant that is known to be poisonous to other animalsis
probably poisonous to horses. Some poisonous plants are highly
palatable and should be identified and removed from pastures.
However, many poisonous plants are not palatable and horses will not
eat them unless there is inadequate forage available to meet their needs.

Black Walnut Toxicity

Horses may be affected by black walnut chips or sawdust when they are
used for bedding material. Close association with walnut trees while
pollen is being shed (typically in May) aso produce allergic symptoms
in both horses and humans. The juglone toxin occurs in the leaves, bark
and wood of walnut, but these contain lower concentrations than in the
roots. Juglone is poorly soluble in water and does not move very far in
the soil.

Related web pages:

o The American Shire Horse Association can be visited at
www.ultranet.com/~ashal

Commercial suppliers:

« Noneidentified.

Electronic mailing lists:

« EQUINE-L

Subscription address: |istserv@psuvm.psu.edu (two-part
subscription, requires confirmation)

Topics: Discussion forum for horse fanciers; all phases of
horse ownership, management, use and related concerns
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for all horse breeds, both hot and cold blood. NOTE: This
list generates heavy traffic.

Subscribe to EQUINE-L. Type "subscribe EQUINE-L
Y our Name" in the message body. (Not supported by all
browsers.)

« EQREPRO-L: Equine Reproduction Mailing List
Subscription address: listproc@cornell.edu

Topics. For scientists, practicing veterinarians and animal
technicians with a special interest in equine reproduction.
Topicsinclude but are not limited to clinical equine
reproduction, endocrinology, semen preservation, embryo
transfer, mare and stallion infertility, gamete research,
neonatology, meetings, continuing education seminars as
they relate to the horse, donkey or other equids.

Number of subscribers: 189
Number of countries: 17

Subscribe to EQREPRO-L. Type "subscribe EQREPRO-L
Y our Name" in the message body. (Not supported by all
browsers.)

Suggested references:

If you are interested in any of the titles below, click on
‘ the title and it will take you to Amazon.com for ordering.
Click on the icon at the left for more information.
AMAZON.COM
o A First Guide to Horse and Pony Care - by Jane Kidd (Editor) -
List $29.95 - Publication Date: October 1, 1991
Card catalog description:
Discusses the anatomy, life cycle, care, and grooming of horses
and ponies.
The publisher, Howell:
Written especially for children ages 8 to 12, here is pertinent
information on the basic anatomy and biology of the horse; tack,
feeds, and supplements; caring for the horse; grooming; and
troubl eshooting problems.

» Andalusian Horses (Magnificent Horses of the World) - by

Hans-Jorg Schrenk, Tomas Micek (Photographer) - List: $23.75 -
Publication Date: July 1, 1995
Card catalog description:
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Text and photographs depict the characteristics and behavior of
this purebred Spanish horse.

« AppaoosaHorses- by Dorothy Hinshaw Patent - List: $16.95 -

Publication Date: October 1, 1988

Card catalog description:

Examines the origins, traits, and activities of this spotted breed
and discusses racing and breeding.

« Arabian Horses - by Janet L. Gammie - List: $19.97 - Publication
Date: 1996

« Arabian Horses (Magnificent Horses of the World) - by

Hans-Jorg Schrenk, Tomas Micek (Photographer) - List: $21.27 -
Publication Date: July 1995

Card catalog description:

Text and photographs depict the characteristics and behavior of
the oldest purebred horse in the world.

o A-Z of Horse Diseases and Health Problems : Signs, Diagnoses,

Causes, Treatment - by Tim Hawcroft - List: $24.95 - Publication
Date: March 1, 1990

The publisher, Howell:

Descriptive color photographs of disorders and a detailed index
provide instant access to disease symptoms and signs, diagnoses,
causes, and treatments, as well as basic first aid, the skeletal
system, points of a horse, and a great deal more.

Book News, Inc., 02/01/91.

This book is organized to enable the reader to spot disease
symptoms in their early stages and to respond with the most
appropriate treatment. Based on the signs observed, the reader is
guided to additional signs and possible diagnoses, background
causes, and treatments. Each disorder is accompanied by a
descriptive color photograph. The detailed index gives quick
access, and the handy trim size makes the book a practical
diagnostic reference in the stable, on thetrail, or in competition.
Annotation copyright Book News, Inc. Portland, Or.

« Basic Horse Care (Doubleday Equestrian Library) - by Eleanor F.

Prince, Gaydell M. Collier - List: $15.95 - Publication Date: June
1, 1989

Synopsis.

This authoritative book gives the horse owner and potential
owner practical advice on all aspects of horse care, including
how to bathe and groom horses, how to breed and raise horses,
how to choose a qualified veterinarian, and much more.
[llustrated.

The publisher, Bantam Doubleday Dell Publishing Group, Inc.:
"By the author s of the best-selling Basic Horsemanship, this
indispensable companion volume cover s the essential s of horse
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care -- a must for anyone who owns a horse or isthinking of
buying one

First Pony (The Usborne Riding School) - by Kate Needham,
Mikki Rain (Illustrator), Kit Houghton (Photographer) - List:
$5.95 - Publication Date: September 1, 1996

Roofs and Rails : How to Plan and Build Y our Ideal Horse

Facility/a Western Horseman Book - by Gavin Ehringer, Gary
Vorhes - List: $14.95 - Publication Date: May 1, 1995

Simon and Schuster's Guide to Horses and Ponies of the World -
by Maurizio Bongianni - List: $14.00 - Publication Date: May 1,
1988

Synopsis:

A compact, comprehensive, and authoritative source for
horse-lovers and professionals alike, this guide begins with
general information on the origin and evolution of each species,
followed by practical facts on everything from breaking and
rearing to equestrian psychology. 230 full-color photos.

The Affordable Horse : A Guide to Low-Cost Ownership - by
Sharon B. Smith - List: $17.00 - Publication Date: June 1, 1994
The publisher, Howell:

How people with ordinary incomes can reduce the costs of each
aspect of owner ship--even the costs of shoeing, veterinary care,
and insurance can be diminished without compromising quality
or safety.

The American Paint Horse - by Glynn W. Haynes - List: $19.95 -
Publication Date: August 1988

The American Saddlebred Horse (L earning About Horses) - by
Charlotte Wilcox - Publication Date: January 1996 - List: $19.00
Card catalog description :

Discusses the lineage, physical characteristics, life span,
breeding, and uses of the American saddlebred, considered to be
one of the most beautiful horses in the world.

The Anatomy of the Horse - by George Stubbs - Publication
Date: February 1977 - List: $14.95

Synopsis:

A facsimile edition of the classic equine anatomy text, first
published in 1777, includes precise, richly detailed anatomical
descriptions and drawings, designed to assist artists and
designersin their work. --This text refersto an out of print or
unavailable edition of thistitle.

The Arabian Horse (Learning About Horses) - by Gail Stewart -
Publication Date: January 1995 - List: $19.00

The Athletic Development of the Dressage Horse : Manege
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Patterns - by Charles De Kunffy - Publication Date: August 1992
- List: $28.00

The publisher, Howell :

A program of manege exer cises that promote better suspension,
collection, changes of tempo and gaits and will enable the horse
to perform as a sound, relaxed, and super bly conditioned athlete.
Booknews, Inc. , 10/01/92:

Focuses on the meaning and usefulness of patternsin riding in
the respected dressage tradition. First book devoted entirely to
classical manege exercises which are ridden to supple,
strengthen and, when necessary, correct. lllustrated with 35
photos and 38 diagrams. Annotation copyright Book News, Inc.
Portland, Or.

The International Encyclopedia of Horses and Ponies (The

Howell Equestrian Library) - by Jane Kidd (Editor) - Publication
Date: July 1, 1995 - List: $29.95

Synopsis:

Perfect for horse lovers of all ages, thislavishly illustrated
reference takes readers on a magical tour of the equine world,
showcasing more than 100 breeds. The book explores the
evolution of this magnificent animal, and addresses behavior,
providing an under standing of why horses and ponies act the way
they do. 450 color photos. The publisher, Howell :

This remarkable volume first explains how the horse cameto
evolve over the course of millions of years from a creature not
much bigger than a fox into the magnificent animal we know
today.

The Man Who Listens to Horses - by Monty Roberts, Lawrence
Scanlan (Introduction) - Publication Date: August 1, 1997 - List:
$23.00

The New York Times Book Review, Maxine Kumin :

The Man Who Listens to Horses is a riveting and inspirational
story, easy to read and hard to put down.... Monty Roberts will
soften you up, get you chewing and listening to hisinsightsinto
eguine behavior and make you marvel at the success of his
spiritual quest.

The New Guide to Horse Breeds : The Complete Reference to
Horse and Pony Breeds of the World - by Judith Draper, Kit
Houghton (Photographer) - Publication Date: March 1, 1997 -
List: $15.98

Synopsis:

A compendium of the world's most important breeds of horses
and their varieties of shapes, sizes, and qualities provides a
complete visual and textual reference on the history of horses
throughout the world.
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« The Pony Breeder's Companion : A Guide for Owners and
Breeders (Howell Equestrian Library) - by Caroline Nesbitt -
Publication Date: November 1, 1995 - List: $29.95
The publisher, Howell :
Perfect for both the professional and hobby breeder, this
down-to-earth guide addresses what all breeders need to know,
from deciding on a breed to targeting a market and producing
salable youngstock.

o The Shetland Pony (Learning About Horses) - by William Munoz

(Photographer), Gail B. Stewart - Publication Date: January 1996
- List: $19.00

Card catalog description :

A brief history and description of the Shetland pony, including its
originsin Great Britain and its appeal to children.

« The United States Pony Club Manual of Horsemanship :
Intermediate Horsemanship/C Level - by Susan E. Harris, Ruth
Ring Harvie - Publication Date: June 1, 1995 - List: $17.95
The publisher, Howell :

Required reading by the 14,000 members of the USPC, this C
Level manual iswritten for children ages ten to fourteen, whether
they are Pony Clubbers who have passed the D tests or simply
riders who have mastered the same basics. It teaches the skills
needed to ride--with good position--on the flat, over fences and
in the open.

« Young Rider's Guide to Buying aHorse or Pony - by Lesley

Ward - Publication Date: September 1, 1996 - List: $14.95
Card catalog description :

Covers everything a rider and her parents need to consider
before buying a horse or a pony.

« Young Rider's Guide to Caring for aHorse or Pony (Y oung
Rider's Guides) - by Lesley Ward - Publication Date: September
1, 1996 - List: $14.95
Card catalog description :
Discusses various aspects of caring for a horse or pony,
including feeding, grooming, tacking up, and traveling.

« Young Rider's Guide to Riding a Horse or Pony (Y oung Rider's
Guides) - by Lesdley Ward - Publication Date: September 1, 1996
- List: $14.95
Card catalog description :
Discusses various aspects of riding a horse or pony, including
getting started, sitting in the saddle, walking, trotting, galloping,
and jumping.

e Your Pony, Your Horse: A Kid's Guide to Care and Enjoyment -
by Cherry Hill - Publication Date: December 1995 - List: $12.95
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Card catalog description :

Introduces routines for handling and caring for a pony or horse,
providing step-by-step instructions and discussing safety,
responsibility, horse clubs, and other community activities.

Complete Plans for Building Horse Barns Big and Small - by

Nancy W. Ambrosiano, Mary F. Harcourt - Publication Date:
December 1, 1989

The author, Nancy W. Ambrosiano , 01/18/97:

"Barns' is designed to help horsemen solve housing problems.
We have wor ked with horsemen from around the country, from
back yard innovators to Olympic Team members, to find good
solutions to common and uncommon hor sekeeping challenges.
From clever watering systems to low-cost horse housing, we've
found people with good ideas they are willing to share. And with
our backgrounds as equestrian management professionals, we've
been able to review each idea with an eye to safety, economy and
the reality of the average horse owner.

Horsekeeping on a Small Acreage : Facilities Design and
Management - by Cherry Hill, Richard Klimesh (Illustrator) -
Publication Date: October 1991 - List: $16.95

The author, Cherry Hill (KLIMTEAM@aol.com or

http: //mww.intertex.net/user s/r zu2u/chbooks.htm) , 08/05/97:
Learn How to Design and Maintain Your Dream Acreage
Whether you have one acre or one hundred, this book will help
you design, remodel, and manage your horse facilities with
safety, comfort, and convenience in mind. Snce land is becoming
mor e scar ce with each moment, we need to learn how to protect
this valuable resource and still enjoy our horses. | cover
designing the layout, barn planning, fencing, training facilities,
pasture management, tractor and implement selection, water,
sanitation, routines and records and more. The 179 pages
contain over 120 photos and illustrations.

Riding for the Rest of Us: A Practical Guide for Adult Riders-
by Jessica Jahiel - Publication Date: April 1, 1996 - List: $27.95
The publisher, Howell :

Thistitle addresses everything the adult rider needs to know to
perform to the best of hisor her ability and resources. The focus
IS on setting and achieving realistic goals in terms of both fitness
and finance. This book makes the world of riding available for
everyone to experience and enjoy.
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Periodicals:

« Noneidentified.

This page was last updated on November 16, 2002
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Warning:

The information contained in these web pages has not been verified for
correctness. Some of the information contained herein is hearsay and may not be
correct. Use the information from these pages only at your own risk!

Basics of Horse Nutrition

Several breeds and types of horses are used in awide variety of activities throughout Pennsylvania
and surrounding states. The majority of these horses are owned and managed for recreation or
sport and not for profit by the owners. One of the greatest expenses in owning horsesis feed. Feed
costs can be minimized by keeping the horse healthy and by feeding a balanced ration that meets
the horses nutritional needs.

More myths are associated with feeding horses than with feeding most other animals. Thisisin
part due to the lack of current nutritional research information as well as an increasing number of
horse owners who are unfamiliar with the basics of horse nutrition. Nutritional needs will vary
considerably among horses depending on individual age, weight, and level of activity. There are
no magic supplements, high performance feed "secrets", or short cuts that will transform any horse
into a champion.

Horses naturally use forages as a primary component of their diets. Adequate forages are abasic
necessity for normal functioning of the horses digestive system. This requirement for foragesis
most easily supplied by pasture and hay.

Mature horses will generally consume 2 to 2.5 percent of their body weight in feed each day. For
example, a 1,000 pound horse should consume approximately 20 to 25 pounds (90 percent dry
matter) of feed per day. The anatomy of the horse's digestive tract restricts effective digestion and
utilization of low quality forages that are high in fiber. The poor digestion of low-quality forages
can restrict the amount of dry matter that a horse can eat to a level below what is necessary to meet
the horses nutrient needs. Therefore a premium should be placed on using high-quality foragesin
the horse's diet.

Ideally, horses should consume a minimum of 1 percent of their body weight in hay or pastures
each day. Mature horses performing minimal or no work can be maintained on high quality
forages without supplementing their diet with grain. However, growing, breeding, or working
horses require supplementing the forage with agrain or concentrate to meet their additional
nutrient requirements. As ageneral rule, forages should supply one half or more of the total weight
of the feed consumed daily for optimum horse growth and development.

Forages can provide varying amounts of the nutrient requirements depending on the forage quality
and amount consumed. The nutrient content of the forage and concentrate in the horse's diet must
be known to properly balance the diet. Once the quality of the feeds are known, then proper
amounts of each can be calculated to meet the nutrient requirements.
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Pasture for Horses

High-quality, properly-fenced pasture represents one of the best and least expensive sources of
summer feed for a horse. In addition, awell kept pasture can provide the most natural and healthy
environment for exercise and rest.

Productive, well-managed pastures can provide most of the feed requirements of horses at the
lowest cost. In fact, good pasture alone is sufficient to meet al of the nutritional requirements for
many classes of horses. Y et, poorly-managed pastures supply little or no feed, and are frequently
the source of many internal parasites.

General guidelines for the pasture needs (if the pastureisto serve as afeed source) for horses
which have a mature weight of 1000 to 1200 |bs. are:

« Mareandfoal: 1.75to 2 acres
e Yearlings. 1.5to0 2 acres
o Weanlings: 0.5to 1 acre

When acreage is very limited (less than one acre per horse), exercise may be the main use of the
pasture. Pasture for this purpose will not supply more than a minimum amount of feed. However,
with limited pasture pasture acreage, rotational grazing systems are the most effective method to
maximize forage production and consumption. In this system, a group of compatible horses can
graze a paddock (area of divided pasture) for approximately 3 to 6 days and then be moved
(rotated) to a fresh paddock. Well limed and fertilized Kentucky bluegrass should be the main
grass for thistype of area. Kentucky bluegrass withstands close and continuous grazing better than
most other grasses and when well established and properly fertilized, it produces a reasonably
dense and attractive sod.

Pasture Improvement

If you already have good stands of desirable grass and legume species, proper soil fertility
combined with good management will be sufficient to assure good horse pasture. Most permanent
bluegrass pastures produce less than 2000 pounds of dry matter per acre per year which isfar
below their potential. Yields on many pastures can be doubled simply by applying lime and
fertilizer. Liming and topdressing Kentucky bluegrass pastures with phosphate, potash and
nitrogen costs much less and is less work than complete pasture renovation. Furthermore, it is
often possible to have these materials custom applied at arelatively low cost.

Apply lime and fertilizer according to soil test results and recommendations. A soil test will
determine the pH (acidity) and nutrient level of your soil. Soil testing kits and information on how
to take samples are available through your local extension agricultural agent. The response is often
slow when you apply lime and fertilizer on the surface of established pastures. It may take 1 to 3
years, depending largely on the lime needs and species present in the pasture, before your pasture
sod is thick and productive again.

If you don't have a good stand of desirable species, you may want to renovate the pasture by
destroying the existing plants and planting productive mixtures. This procedure usually resultsin
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the highest yield increase per acre, but will also be relatively expensive to complete. If you plan to
renovate an old pasture you should consider the following points:

1. Sail test for lime and fertilizer requirements. This is the only sure way of knowing how
much lime and fertilizer are needed.

2. Apply required lime several months before the actual seeding. Disking or plowing will help
to mix the lime evenly throughout the soil.

Select a seed mixture that complements the pasture drainage characteristics.
Destroy or suppress the old pasture by plowing or use of herbicides.
Use the appropriate method of seeding based on extent of tillage.

Protect the seeded area until the new plants are well established. Where recommended
mixtures are seeded without a companion crop and weeds are controlled, new seedings can
become established in asingle year.

O8O ey, L0

In heavy traffic areas, along fences and around gates and water troughs, tall fescue may be used.
Whileit is generally considered less palatable than bluegrass, tall fescue produces one of the
toughest and heavy traffic sods of any adapted grass. Older stands of fescue often are infested with
an endophyte (within the plant) fungus. Toxins associated with this fungus can cause lowered
reproductive rates, abortion, agalactia (lack of milk) and prolonged gestation with mares. Use
endophyte-free tall fescue seed whenever establishing new fescue stands for horses. Brood mares
should be removed from pastures containing endophyte infested tall fescue at least 90 days prior to
foaling.

Pasture Management

Whether you improve your pastures by the use of lime and fertilizer or by reseeding, sound
management is essential to keep the desired species persistent and productive.

Avoid over or under grazing. Horses are notorious spot grazers. They will seriously damage
desired species in some areas unless they are moved into new pastures frequently. Therefore, some
form of rotational grazing is desirable. The correct acreage per horse changes with the season as
well as with other factors. However, agood rule isto provide at |east one acre of good quality
pasture per horse. Then set up 5 or 6 paddocks, letting the horses graze first in one area for about
one week and then change to another. This system helps to keep the legumes and grasses growing
better and increases the feed available per acre. In addition, by rotating the horses from pasture to
pasture you can break the life cycle of some parasites.

Clip pastures regularly during the growing season. Clipping at a height of 2 to 3 inches after horses
are moved to a new paddock helps to control weeds, prevent grasses from heading and in general
keeps the pasture in a more desirable condition.

Drag pastures with achain link harrow at least once per year. Dragging helps to spread manure
droppings which reduces the parasite populations by exposing them to air and sunlight. Dragging
also helps to smooth over areas dug up by horses' hoofs on wet soil.

Apply fertilizer as needed. Improved horse pastures must be fertilized annually if legumes and
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grasses are to persist and remain productive. The fertilizer to use depends on the pasture species
present. A complete soil test every 2 or 3 yearsis your best guide.

Hay for Horses

High quality hay can provide most of the nutrients needed for a mature horse. High quality hay is
cut early and is leafy, greenin color, and is free of must, mold, dust, and foreign material such as
weeds and stubble. Thistype of hay is usually rich in energy, protein, minerals and vitamins, and
Isreadily consumed by horses.

In the past, there has been a belief that horses should not be fed alegume hay because it would
cause digestive disorders. Grass hay, especially timothy has been the preferred hay. However,
research has dispelled the notion that legumes do not make good hay for horses.

Straight legume hay or legume-grass mixed hay are highly acceptable when they are cut early,
leafy and free of molds or other dusts. Respiratory or digestive disturbances frequently associated
with feeding hay are more related to dust and mold than to mixtures. In general, well managed
legume-grass hays are higher in protein and minerals than straight grasses under similar
management. However, protein and mineral levels are readily changed by time of cutting and other
hay-making practices. With good management most hay species or mixtures can be satisfactory for
horses. Alfalfa hay, while normally high in protein, may contain an excessive amount of calcium
in relationship to phosphorus (wide Ca:P ratio) when fed as the sole source of forage to young,
growing horses.

To be sure of the nutritive quality of the hay which is being fed, have it analyzed. For more
information on testing the quality of forages check with your local county agricultural extension
agent.

Hay Production Tips

If you plan to buy hay for your horse, then consider the factors discussed above. However, if you
plan to grow and harvest your own hay, follow the steps listed below. They will help you to
consistently produce high yields of high quality hay.

1. Choose adapted species, varieties and mixtures. In general, simple mixtures consisting of a
single legume such as alfalfa and a single grass such as timothy are preferred over straight
legume or straight grass seedings. The Penn State Agronomy Guide is an excellent source of
information on species and mixture selection. It is available through your county extension
office.

2. Fertilize annually. A complete soil test provides the best guide for proper fertilization.
Where soil test information is not available, topdress legume-grass stands annually with a
minimum of 50 pounds of phosphate and 150 |bs. of potash (example 500 pounds of
0-10-30 or equivalent) per acre. If your hay field contains less than a 30% stand of legumes
you can increase yield by applying 60 pounds of nitrogen per acrein late winter or early
spring.

3. Harvest on time. To assure high quality feed, and at the same time keep stands productive
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and persistent, harvest hay crops at the proper maturity stages.

4. Plan hay making operationsto save leaves. The plant leaves are higher in digestibility and
feed value, including protein and minerals than any other plant parts. Hay that has been cut
early and conditioned will normally contain more leaves and dry much faster than non-
conditioned hay. It also tends to be softer and more readily accepted by animals. Other field
operations such as raking should be carried out at high enough moisture levelsto minimize
|eaf |oss.

5. Dry and store to prevent dusts and molds. Asindicated previously, dusty and moldy hay is
unacceptable for horses. Conventional field dried hay must be 20 percent moisture or less
for safe storage. Of all perennial species grown for hay in Pennsylvania, red clover is one of
the most difficult to field cure.

Today anumber of chemical preservatives are being marketed which if properly applied at the
time of baling make it possible to bale and store hay safely at moistures up to 25 percent. Research
indicates that hay treated with most chemical preservativesis safe to feed to horses aslong as no
dust or mold is present.

Health Concerns when Feeding Forages to Horses

Horses are extremely susceptible to molds, fungi, and other sources of toxic substances in forage.
Mold problems generally occur in hay that has been baled at too high a moisture level (20% or
more) without the use of a preservative. Thisis especialy a problem with first cutting hay because
it is harvested during a period of time when it rains frequently and the weather conditions are less
than ideal for hay drying.

Always use clean, unmoldy forages when feeding horses. In addition to molds and fungi, some
forage species contain chemical compounds that can have negative health effects on horses.

« Sudangrass and sorghum-sudangr ass hybrids contain compounds which can cause
muscle weakness, urinary problems and death in sever e cases. Do not feed these
grasses to hor ses!

« Older varieties of tall fescue contained an endophyte fungusthat could cause severe
health problemsif hor ses have only tall fescueto eat during the summer months. Mares
are especially sensitive to the health problems associated with tall fescue. On pastures that
contain endophyte infected tall fescue, remove mares from the pastures during the last three
months of gestation. Newer tall fescue varieties that are free of the endophyte fungus are
now available.

Another health problem could occur when horses are fed hay that contains blister beetles. When
consumed, the beetle causes irritation to the lining of the digestive tract which usually resultsin
death. Alfalfa hay that has been produced in southern areas of the U.S. is most generally associated
with the potential to contain blister beetles. Do not feed any hay containing blister beetlesto

hor ses! Poisonous plantsin pastures or hay can be fatal to horses. Ornamental shrubs and
nightshade are the most common poisonous plants in Pennsylvania. However, any plant that is
known to be poisonous to other animals is probably poisonous to horses. Some poisonous plants
are highly palatable and should be identified and removed from pastures. However, many
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poisonous plants are not palatable and horses will not eat them unless there is inadequate forage
available to meet their needs.

Black Walnut Toxicity

Horses may be affected by black walnut chips or sawdust when they are used for bedding material.
Close association with walnut trees while pollen is being shed (typically in May) also produce
alergic symptomsin both horses and humans. The juglone toxin occurs in the leaves, bark and
wood of walnut, but these contain lower concentrations than in the roots. Juglone is poorly soluble
in water and does not move very far in the soil.

Related web pages:

o The American Shire Horse Association can be visited at www .ultranet.com/~asha/

Commercial suppliers:

« Noneidentified.

Electronic mailing lists:

« EQUINE-L

Subscription address: listserv@psuvm.psu.edu (two-part subscription, requires
confirmation)

Topics: Discussion forum for horse fanciers; all phases of horse ownership,
management, use and related concerns for all horse breeds, both hot and cold blood.
NOTE: Thislist generates heavy traffic.

Subscribe to EQUINE-L. Type "subscribe EQUINE-L Y our Name" in the message
body. (Not supported by all browsers.)

« EQREPRO-L: Equine Reproduction Mailing List
Subscription address: listproc@cornell.edu

Topics. For scientists, practicing veterinarians and animal technicians with a special
interest in equine reproduction. Topics include but are not limited to clinical equine
reproduction, endocrinology, semen preservation, embryo transfer, mare and stallion
infertility, gamete research, neonatology, meetings, continuing education seminars as
they relate to the horse, donkey or other equids.

Number of subscribers: 189
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Number of countries: 17

Subscribe to EQREPRO-L. Type "subscribe EQREPRO-L Y our Name" in the
message body. (Not supported by all browsers.)

Suggested references:

If you are interested in any of the titles below, click on thetitle and it will take you
to Amazon.com for ordering. Click on theicon at the left for more information.
AMAZON.COM

« A First Guide to Horse and Pony Care - by Jane Kidd (Editor) - List $29.95 - Publication
Date: October 1, 1991
Card catalog description:
Discusses the anatomy, life cycle, care, and grooming of horses and ponies.
The publisher, Howell:
Written especially for children ages 8 to 12, here is pertinent information on the basic
anatomy and biology of the horse; tack, feeds, and supplements; caring for the horse;
grooming; and troubleshooting problems.

« Andalusian Horses (Magnificent Horses of the World) - by Hans-Jorg Schrenk, Tomas
Micek (Photographer) - List: $23.75 - Publication Date: July 1, 1995
Card catal og description:
Text and photographs depict the characteristics and behavior of this purebred Spanish
horse.

« Appaloosa Horses - by Dorothy Hinshaw Patent - List: $16.95 - Publication Date: October 1,
1988
Card catalog description:
Examines the origins, traits, and activities of this spotted breed and discusses racing and
breeding.

o Arabian Horses - by Janet L. Gammie - List: $19.97 - Publication Date: 1996

« Arabian Horses (Magnificent Horses of the World) - by Hans-Jorg Schrenk, Tomas Micek
(Photographer) - List: $21.27 - Publication Date: July 1995
Card catalog description:
Text and photographs depict the characteristics and behavior of the oldest purebred horse
in the world.

« A-Z of Horse Diseases and Health Problems : Signs, Diagnoses, Causes, Treatment - by Tim

Hawcroft - List: $24.95 - Publication Date: March 1, 1990

The publisher, Howell:

Descriptive color photographs of disorders and a detailed index provide instant access to
disease symptoms and signs, diagnoses, causes, and treatments, as well as basic first aid,
the skeletal system, points of a horse, and a great deal more.

Book News, Inc., 02/01/91.
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This book is organized to enable the reader to spot disease symptoms in their early stages
and to respond with the most appropriate treatment. Based on the signs observed, the
reader is guided to additional signs and possible diagnoses, background causes, and
treatments. Each disorder is accompanied by a descriptive color photograph. The detailed
index gives quick access, and the handy trim size makes the book a practical diagnostic
reference in the stable, on the trail, or in competition. Annotation copyright Book News, Inc.
Portland, Or.

Basic Horse Care (Doubleday Equestrian Library) - by Eleanor F. Prince, Gaydell M. Collier
- List: $15.95 - Publication Date: June 1, 1989

Synopsis:

This authoritative book gives the horse owner and potential owner practical advice on all
aspects of horse care, including how to bathe and groom horses, how to breed and raise

hor ses, how to choose a qualified veterinarian, and much more. Illustrated.

The publisher, Bantam Doubleday Dell Publishing Group, Inc.:

"By the author s of the best-selling Basic Hor semanship, this indispensable companion
volume covers the essentials of horse care -- a must for anyone who owns a horse or is
thinking of buying one

First Pony (The Usborne Riding School) - by Kate Needham, Mikki Rain (lllustrator), Kit
Houghton (Photographer) - List: $5.95 - Publication Date: September 1, 1996

Roofs and Rails : How to Plan and Build Y our Ideal Horse Facility/a Western Horseman
Book - by Gavin Ehringer, Gary Vorhes - List: $14.95 - Publication Date: May 1, 1995

Simon and Schuster's Guide to Horses and Ponies of the World - by Maurizio Bongianni -
List: $14.00 - Publication Date: May 1, 1988

Synopsis:

A compact, comprehensive, and authoritative source for horse-lovers and professionals
alike, this guide begins with general information on the origin and evolution of each
species, followed by practical facts on everything from breaking and rearing to equestrian
psychology. 230 full-color photos.

The Affordable Horse : A Guide to Low-Cost Ownership - by Sharon B. Smith - List:
$17.00 - Publication Date: June 1, 1994

The publisher, Howell:

How people with ordinary incomes can reduce the costs of each aspect of owner ship--even
the costs of shoeing, veterinary care, and insurance can be diminished without
compromising quality or safety.

The American Paint Horse - by Glynn W. Haynes - List: $19.95 - Publication Date: August
1988

The American Saddlebred Horse (Learning About Horses) - by Charlotte Wilcox -
Publication Date: January 1996 - List: $19.00

Card catalog description :

Discusses the lineage, physical characteristics, life span, breeding, and uses of the
American saddlebred, considered to be one of the most beautiful horsesin the world.
The Anatomy of the Horse - by George Stubbs - Publication Date: February 1977 - List:
$14.95
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Synopsis:

A facsimile edition of the classic equine anatomy text, first published in 1777, includes
precise, richly detailed anatomical descriptions and drawings, designed to assist artists and
designersin their work. --This text refers to an out of print or unavailable edition of this
title.

The Arabian Horse (Learning About Horses) - by Gail Stewart - Publication Date: January
1995 - List: $19.00

The Athletic Development of the Dressage Horse : Manege Patterns - by Charles De Kunffy
- Publication Date: August 1992 - List: $28.00

The publisher, Howell :

A program of manege exer cises that promote better suspension, collection, changes of
tempo and gaits and will enable the horse to perform as a sound, relaxed, and superbly
conditioned athlete.

Booknews, Inc. , 10/01/92:

Focuses on the meaning and usefulness of patternsin riding in the respected dressage
tradition. First book devoted entirely to classical manege exercises which are ridden to
supple, strengthen and, when necessary, correct. Illustrated with 35 photos and 38
diagrams. Annotation copyright Book News, Inc. Portland, Or.

The International Encyclopedia of Horses and Ponies (The Howell Equestrian Library) - by
Jane Kidd (Editor) - Publication Date: July 1, 1995 - List: $29.95

Synopsis:

Perfect for horse lovers of all ages, this lavishly illustrated reference takes readerson a
magical tour of the equine world, showcasing more than 100 breeds. The book explores the
evolution of this magnificent animal, and addresses behavior, providing an understanding of
why hor ses and ponies act the way they do. 450 color photos. The publisher, Howell :

This remarkable volume fir st explains how the horse came to evolve over the course of
millions of years from a creature not much bigger than a fox into the magnificent animal we
know today.

The Man Who Listens to Horses - by Monty Roberts, Lawrence Scanlan (Introduction) -
Publication Date: August 1, 1997 - List: $23.00

The New York Times Book Review, Maxine Kumin :

The Man Who Listensto Horses is a riveting and inspirational story, easy to read and hard
to put down.... Monty Roberts will soften you up, get you chewing and listening to his
insights into equine behavior and make you marvel at the success of his spiritual quest.

The New Guide to Horse Breeds : The Complete Reference to Horse and Pony Breeds of the
World - by Judith Draper, Kit Houghton (Photographer) - Publication Date: March 1, 1997 -
List: $15.98

Synopsis:

A compendium of the world's most important breeds of horses and their varieties of shapes,
sizes, and qualities provides a complete visual and textual reference on the history of horses
throughout the world.

The Pony Breeder's Companion : A Guide for Owners and Breeders (Howell Equestrian
Library) - by Caroline Neshitt - Publication Date: November 1, 1995 - List: $29.95
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The publisher, Howell :

Perfect for both the professional and hobby breeder, this down-to-earth guide addresses
what all breeders need to know, from deciding on a breed to targeting a market and
producing salable youngstock.

« The Shetland Pony (Learning About Horses) - by William Munoz (Photographer), Gail B.
Stewart - Publication Date: January 1996 - List: $19.00
Card catalog description :
A brief history and description of the Shetland pony, including itsorigins in Great Britain
and its appeal to children.

« The United States Pony Club Manual of Horsemanship : Intermediate Horsemanship/C
Level - by Susan E. Harris, Ruth Ring Harvie - Publication Date: June 1, 1995 - List: $17.95
The publisher, Howell :

Required reading by the 14,000 member s of the USPC, this C Level manual iswritten for
children ages ten to fourteen, whether they are Pony Clubbers who have passed the D tests
or simply riders who have master ed the same basics. It teaches the skills needed to
ride--with good position--on the flat, over fences and in the open.

« Young Rider's Guide to Buying a Horse or Pony - by Lesley Ward - Publication Date:
September 1, 1996 - List: $14.95
Card catalog description :
Coverseverything arider and her parents need to consider before buying a horse or a pony.

« Young Rider's Guide to Caring for a Horse or Pony (Y oung Rider's Guides) - by Lesley
Ward - Publication Date: September 1, 1996 - List: $14.95
Card catalog description :
Discusses various aspects of caring for a horse or pony, including feeding, grooming,
tacking up, and traveling.

e Young Rider's Guide to Riding aHorse or Pony (Y oung Rider's Guides) - by Lesley Ward -
Publication Date: September 1, 1996 - List: $14.95
Card catalog description :
Discusses various aspects of riding a horse or pony, including getting started, sitting in the
saddle, walking, trotting, galloping, and jumping.

e Your Pony, Your Horse: A Kid's Guide to Care and Enjoyment - by Cherry Hill -
Publication Date: December 1995 - List: $12.95
Card catalog description :
Introduces routines for handling and caring for a pony or horse, providing step-by-step
instructions and discussing safety, responsibility, horse clubs, and other community
activities.

o Complete Plansfor Building Horse Barns Big and Small - by Nancy W. Ambrosiano, Mary
F. Harcourt - Publication Date: December 1, 1989
The author, Nancy W. Ambrosiano , 01/18/97:
"Barns' is designed to help horsemen solve housing problems. We have worked with
hor semen from around the country, from back yard innovators to Olympic Team members,
to find good solutions to common and uncommon hor sekeeping challenges. From clever
watering systems to low-cost horse housing, we've found people with good ideas they are
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willing to share. And with our backgrounds as equestrian management professionals, we've
been able to review each idea with an eye to safety, economy and the reality of the average
horse owner.

Horsekeeping on a Small Acreage : Facilities Design and Management - by Cherry Hill,
Richard Klimesh (lllustrator) - Publication Date: October 1991 - List: $16.95

The author, Cherry Hill (KLIMTEAM @aol.com or

http: //mwww.intertex.net/user s/r zu2u/chbooks.htm) , 08/05/97:

Learn How to Design and Maintain Your Dream Acreage

Whether you have one acre or one hundred, this book will help you design, remodel, and
manage your horse facilities with safety, comfort, and convenience in mind. Snceland is
becoming more scarce with each moment, we need to learn how to protect this valuable
resource and still enjoy our horses. | cover designing the layout, barn planning, fencing,
training facilities, pasture management, tractor and implement selection, water, sanitation,
routines and records and more. The 179 pages contain over 120 photos and illustrations.

Riding for the Rest of Us: A Practical Guide for Adult Riders- by Jessica Jahiel -

Publication Date: April 1, 1996 - List: $27.95

The publisher, Howell :

This title addresses everything the adult rider needs to know to perform to the best of his or
her ability and resources. The focus is on setting and achieving realistic goalsin terms of
both fitness and finance. This book makes the world of riding available for everyone to
experience and enjoy.

Periodicals:

« Noneidentified.

This page was last updated on November 16, 2002
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Raising Beef Cattle Your Company

Frequently Asked Questions

This Banner Conld He Advertising

Click Here For More Informaiion
Other Information Sources Return to Beef Contents

Warning:

The information contained in these web pages has not been
verified for correctness. Some of the information contained
herein is hearsay and may not be correct. Use the
information from these pages only at your own risk!

Is there software specifically written for raising beef cattle?

« Suggestion: Get agood spread sheet and relational data base and

learn to use them. All record keeping will fit in to these two
categories pretty well and you will understand what is going on
because you did it. There are some good programs out there and
they are alot |ess expensive than the many hoursyou will spend
doing it your self. But the experience you gain implementing
them your self will reap alot of benefits in understanding your
operation and produce aflexible system that you can make fit the
future changes in your operation. But it will take alot of your
time.

What about these ID radios for cattle?

« Radio transponders have a variety of uses, including pet and

livestock identification, tracking salmon through dams, penguins
in Antarctica, chimpanzees (buried antennasin their habitat),
autos at toll booths (transponder on your dashboard), and ski lift
ticket validation. Transponder sizes range from rice grain to
credit-card. Larger transponders can be read from a greater
distance. Each transponder has its own unique 13-digit (or so)
code. Transponders are passive devices...no batteries.
Transponder prices for large quantities range down to
$2-something each. Readers (receivers) can be hand-held units,
and frequently have computer data outputs for logging who
passed by or through the antenna. Antennas range from
pen-shaped objects to 15-inch (40-cm) diameter circles, or larger.

What is the Highland Breed?
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The Highland breed has lived for centuries in the rugged remote
Scottish Highlands. The extremely harsh conditions created a process of
natural selection, where only the fittest and most adaptable animals
survived to carry on the breed. Originally there were two distinct
classes: the dlightly smaller and usually black Kyloe, whose primary
domain was the islands off the west coast of northern Scotland; the
other, alarger animal generally reddish in color, whose territory was the
remote Highlands of Scotland. Today both of these strains are regarded
as one breed - the Highland. In addition to the original strains, yellow,
dun, white, brindle and silver are also considered traditional colors.

Highlands require little in the way of shelter, feed supplements or
expensive grains to achieve and maintain good condition. In fact, cold
weather and snow have little effect on them. They have been raised as
far north as Alaska and the Scandinavian countries. They also adapt
well to the more southerly climates with successful herds as far south as
Texas and Georgia. Less than ideal pasture or range land is another
reason to consider the Highland breed. These cattle are excellent
browsers, able to clear abrush lot with speed and efficiency.

What are beefalo?

« They are afertile hybrid of BEEF cattle and the American Bison,
which is more commonly known as buffalo. In afull-blood
beefalo the bison is 3/8 of the ancestry. The meat is delicious and
tender (Do not over-cook. Beefalo takes about 1/3 lesstimein
dry cooking methods.). The meat is also ultralean and very low
in cholesterol. According to lab tests, it is not only lower in
cholesterol than regular beef, it is lower than chicken broiled
without skin. Beefalo can be handled by the same methods as
ordinary beef. They have good dispositions. Beefalo have
excellent maternal qualities. They calve unassisted and during
daylight hours. Calves are small and lively. Average calf weight
is about 65 Ib., except for first calf heifers, which are more
around 50 Ib. Beefalo have a dense hair coat which seemsto give
them better tolerance for extreme weather. It is easy to keep flesh
on our beefalo in the winter with just hay. In the 70's Bud
Bassolo promoted beefalo. He coined the name.

What are Miniature Herefords?

Miniature Herefords are purebred strains of Hereford cattle with
pedigrees going back up to one hundred years. They look like other
pure Hereford cattle but are smaller, aways being under 48" tall with
some strains being under 36" tall at the shoulder. At the beginning of
1995 there were fewer than 250 Miniature Herefords in the world.

http://www.farminfo.org/beef/beef.htm (2 of 20) [9/5/2004 10:50:44 PM]



Raising Beef Cattle

Miniature Herefords:
« areunder 36', 38", 40", 42", 44", 46" or 48" tall
» are more efficient feed converters
« are more efficient beef producers
« havealovely docile nature
« havealarger ribeyein proportion to body weight
 produce prime tender beef cuts for an exclusive market
« require only one third the nutrition of an average bovine
« produce up to 67% carcass weight
« will grade prime at less than 14 months of age
« have very high genetic heritability traits
o suit small farmsaswell aslarge
« areeasly handled without heavy pens and equipment
« Will breed to calve at 2 years of age or younger
« weigh 70% of their mother's weight at 7 months
« arelovely pets
« areinvery high demand overseas
« areextremely rare and valuable
« provide the genetic tool for herd improvement

The Miniature Hereford is an unique breed of cattle. Although rare,
they exhibit all of the well-known traits of the classic Hereford breeds.
They are hardy and docile and very reliable breeders. This breed has
been devel oped over many decades by devoted stud cattle breeders who
correctly anticipated a growing world trend back to more
moderate-sized animals with all of the attendant benefits.

Released on the market only recently, Miniature Hereford Cattle have
the ability to reduce herd animal size, improve feed conversion and
carcass ratio all in the same generation. The smaller size of these
animals makes them extremely practical as you can run twice as many
animals on a given acreage. Also the cow/calf weaning ratio is very
high at around 65%. Comparison studies have shown just how efficient
these animal's are compared with their larger counterparts.

Feeding requirements during drought

Supplementing pasture with alternate grazing

Thefirst problem you usually facein adry year islack of pasture. If
there is some grass, you can stretch it by feeding grain and hay or straw
in the pasture. Barley chop at 5 pounds per cow daily is like 20 percent
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more pasture.

The most important consideration is getting the cows bred so there will
be a calf crop next year. Energy isimportant. Soisvitamin A and
phosphorus. These are in short supply on dry pasture. An average
milking cow needs about 75,000 U of vitamin A daily either by
Injection every sixty days or inthe grain. Intake of 1:1
calcium:phosphorus mineral should be about 4 ounces (100 grams) per
cow daily. Mix with salt or feed with grain to make sure it is consumed.

If there is no grass you should consider sowing cereal crops for use as
emergency pasture. Although feed can be purchased and transported to
your farm, growing as much of your own as possible is usually the
cheaper choice. Using cereal cropsto extend fodder suppliesis
probably the most economical way of carrying your livestock through a
period when pasture conditions are poor.

Oats can provide substantial emergency grazing if it is seeded on
summerfalow or on low lying land where moisture is most plentiful.
Barley, winter wheat and fall rye can yield aswell as, or better than,
oats and are also suitable to establish and produce high pasture yieldsin
July but taper off rather quickly in August. The spring seeded winter
cereals are alittle slower to establish than spring cereals and produce
high pasture yields in July and August. Their yield tapers off in
September and October but they do continue to produce low yields
during this period as well. Fall rye can be grazed for a period and still
harvested for grain if there is sufficient moisture. Grazing in the spring
reduced yield 10 per cent; fall grazing reduced yield 17 per cent and
grazing in fall and spring reduced yield by 25 percent.

Cereals can be grazed approximately 4 to 6 weeks after seeding, and
can be stocked heavily to use all available growth. It is advisable to
seed a second field 3 weeks after you seed the first so that when the first
oneis grazed off, the second will be ready and so on. If drinking water
supplies are adequately located this system can provide continuous
pasture al summer. If it rains enough later in the summer, the fields
your herds grazed early in the season may regrow and produce either
additional pasture or hay in the fall. In times of drought, the previously
mentioned cereals usually out yield other annual forages such as millet
and sudangrass by substantial amount.

Other management considerations for coping with inadequate pastures
are asfollows:

« Confining cattle to asmall part of the total pasture areafor as
long as possible in order to give the remainder of the pasture
additional time to grow. The rotational grazing concept will
increase forage production in dry years as well asin times of
adequate moisture.
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« Grazing grass hayland rather than legume forage standsiif it
becomes necessary to pasture hayland because legumes provide
much better second-cut potential than grasses.

« Cutting greenfeed from a portion of cereal cropsintended for
harvest as grain. Weed field would be the most likely candidates.

Creep feeding and weaning early

Creep feeding takes the pressure off the cows, leaving them as much as
50 pounds heavier in the fall. That's important for winter maintenance.
Calves gain efficiently, with feed conversions between 5:1 and 7:1. You
will have heavier calvesin the fall.

Calveslike whole, coursely cracked or rolled grain. The creep ration
should contain 70 per cent TDN (energy) and 12 percent or more crude
protein. Good quality whole oats is favoured by many cattlemen. When
pastures are dry, it paysto increase protein in the creep feed. Use a
natural protein source (No urea); pelleted so it won't separate. An
example creep feed might be 40 percent rolled barley, 50 per cent
whole oats and 10 percent pelleted canola meal or commercial 32 (0)
supplement.

The creep area doesn't have to be elaborate. Fence off an area close to
water or salt, preferably with shade. An opening 16 to 18 inches wide
and 3 to 3.5 feet high will let calvesin and keep cows out. The creep
feed can be fed in feed bunks, troughs or self feeders.

Start the calves on feed slowly, increase gradually. If too much feed is
put out at first, some calves may overeat. Also the leftover feed will get
stale and calves may back off. Once calves are used to the creep, don't
let it run empty. Creep feeding works better on smaller pastures than
open range with long distances between water holes or salt licks.

Wean the calves as early as possible. Feeding them directly is cheaper
than feeding the cows to maintain production plusit allows the cows to
pick up condition before winter. Calves can be weaned as young as 100
days, with no problems, provided they are fed a high quality feed. The
feed should contain about 70 percent TDN, 14 percent crude protein (
no urea), 0.6 percent calcium and 0.45 percent phosphorus. Talk to your
livestock specialist or feed company. Y ou may consider the ration more
expensive per ton than cow feed. With calf intake about 8 pounds per
day and gain about two pounds per day, it's low cost gain. Calves on
creep feed for even two or three weeks before weaning, will wean and
go on feed much easier. Follow recommended weaning practices to
reduce stress on the calf. Where possible "process' the calf three weeks
before weaning. Treat weaning as a single stress.

Calves can be weaned at 3 to 4 monthsif they are given a high quality
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ration. It is cheaper to feed the calves directly than to feed the cows for
milk production.

Winter Feed Supplies

Perennial forages require plentiful moisture by early May to yield well
later in the year. Y ou should avoid the temptation of being optimistic
and waiting for the first hay growth to develop into agood crop after a
dry spring because it won't. Perennial forages should be cut by the early
blossom stages for legumes or early heading stages for grass, whether
there is sufficient yield for hay or not. That way, if timely rains appear
in late June or early July a good second cut can be obtained. If not cut,
first growth will simply mature, with little second growth. Sloughs and
roadsides can be cut for hay. Weedy crop areas such as wild oat patches
are also good feed and reduce weed infestation next year. Oats planted
after alate rain can still be cut for green feed. The same appliesto
cereals used for grazing and allowed to re-grow. Sometimes these fields
can provide winter feed if there are later rains. Watch for nitrates if
there's an early frost. Oats should be cut in the milk stage for best
quality. Feed value drops off rapidly asit matures. Barley and wheat
can be cut for green feed when dlightly more mature. Livestock
producers should also consider trying to save as much crop residue as
needed during grain harvest to replace any hay production which may
have been grazed as emergency pasture. Chaff can be collected as feed
with the advantage of not removing all the plant material from an area,
leaving the straw to help hold the soil from erosion. Chaff collection
systems are becoming more effective and readily available. Chaff can
make up a sizeable portion of the ration for wintering beef cattle or
sheep. Chaff fitswell into several self feeding systems such as electric
wire. Yield of chaff is not consistent. Wheat crops have more chaff than
barley or oats. Short crops and dry conditions produce more chaff as
shorter material falls through the straw walkers. Type of combine and
combine settings make a difference too. Chaff from some of the very
rough awned bearded wheats such as Pitic-66 may cause palatability
problems, especially with younger animals. Chaff from Wascana durum
has been fed to young stock with no reported problems. The better
condition cattle are in at the beginning of winter, the better they will
tolerate the winter.

Winter Feeding Strategy

Y ou may be faced with feeding less feed or feed of a poorer quality, yet
your cattle still need adequate amounts of energy, protein, minerals,
vitamins and roughage. Get a handle on available feed supplies for
winter feeding-quality as well as quantity. If thereisn't sufficient feed
for the numbers of animals you usually overwinter, then you have to
decide whether to buy feed or reduce the number of animals
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overwintered.

Prioritize herd reduction. Top priority should be the pregnant brood
cows. If you can get them through the winter with enough body
condition after calving to rebreed on schedule, your breeding program
won't suffer too badly. That will help you win the war even if you feel
you are currently losing the battle.

Pregnancy check the herd in the fall. Cull the opens, cull the bad feet,
udders, eyes and personalities. Cull the poor mothers. Here's where
good records will help you. Y ou can't aways eyeball aloser or
remember a problem from last spring. If there is extrafeed after the
main herd's needs are met, keep the best replacement heifers. Keep the
bred heifers and if there's enough feed keep heifer calves from your best
cows. Use your records.

How well cattle tolerate the winter depends on their condition at
winter's onset. Thin cattle do not have fat reserves and need as much
energy as during any normal winter. They are also more likely to have
low vitamin and mineral reserves. Watch them closely for deficiencies,
particularly vitamin A deficiency. Separate young and thin cows from
the rest of the herd. Feed the young and thin cows extraforage or grain.
Mature cows that finish the grazing season in better than average
condition can withstand some feed cutbacks. Y ou can reduce the
roughage they receive from the 10 to 20 pounds you normally would
feed daily to a minimum of four to five pounds daily, along with
adequate grain. Greater reductions of forage would interfere with
normal rumen function. During the winter feeding these cows can lose
up to 120 pounds. After calving give them extrafeed so they nurse
properly and return to breeding condition. Larger weight losses may
jeopardize their health or cause breeding problems.

If you have to buy feed, decide whether you need hay or can stretch
existing roughage with grain or protein supplement. Poor quality
roughagesif properly supplemented to meet the animals requirements
can replace quality hay in maintaining the pregnant beef cow.

Thin cattle require more feed to keep warm. A thin cow can require 50
to 70 per cent more feed during a cold snap than a cow with some fat
cover. That'swhy it pays to have cows come into winter in good
condition - they need less feed.

Don't waste feed. Feeding on the ground can waste up to 50 percent of
poor quality feed. Of all feeding gates tested, home-built "tombstone"
type feeders wasted the least feed. If you are feeding with an electric
wire keep it adjusted. Moving it alittle twice daily is better than once
daily and having the animals reach too much feed.

Retain the best quality feed for young stock and nursing cows after
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calving, because both milk production and growth demand extra
nutrients. Allow enough feed for nursing cows to provide twice their
precalving energy and protein needs. Save your best roughage for
replacement calves, bred heifers and cows after calving. Both milk
production and growth demand extra nutrients.

Ammoniation of chaff and straw increases energy and crude protein
content. If allowed free access to treated straw or chaff, cows will eat
more than they would untreated. Intake increases from about 12 - 14
pounds of untreated to 18-22 pounds of treated. Grain required drops
from 5-6 pounds per day to about 2 pounds. Conversely, if grainisfed
at 5-6 pounds per head, intake of ammoniated material can be restricted
and still maintain the animal in good condition.

Healthy cattle use feed more efficiently. Treat for warblesand licein
thefall. Re-treat for lice in mid winter. Make sure vitamins A, D, and E
are adequate either through the feed or injections every 60 days.
Balance rations with enough calcium, phosphorus and trace minerals,
either mixed with the feed or fed free choice. Know your feed quality
and your animal's requirements. Have your feeds analyzed. Discuss
your situation with your Ag. Rep, Livestock Specialist or feed company
nutritionist.

Feed all cattle extral in cold weather. Cattle need extragrain to help
maintain body temperature.

Feed Alternatives

When choosing feed for livestock consider its nutritive value, bulkiness
or lack of bulk, presence of other substances and health problems
related to its use.

Hay

Dehydrated alfalfa pellets consist of finely ground artificially dried
afalfaforage in 1/4 inch diameter pellets. They can replace up to 14
pounds of forage in dairy rations. In beef cows rations of about 5
pounds daily can be used to supplement cereal straw. Alfalfa cubes can
be used as the only forage for dairy cattle but fewer problems are
encountered when at least 5 pounds of long hay are aso fed.
Dehydrated alfalfa pellets may also be used in sheep and swine rations.
Dehydrated pellets can also be used as a protein supplement when fed
with low quality roughage.

Slough hay can provide the forage requirements of beef cattle, sheep,
and dairy replacement animals, if adequately supplemented. The feed
value for slough hay is usually higher than cereal straw and can
approach that of brome grass hay. Slough hay is more variable in
quality than tame grasses. Generally, fine grasses are higher in value.
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The coarse material isless digestible and will need supplementation
with grain to meet the energy and protein requirements of wintering
beef cows. Harvest should occur before killing frost as frozen slough
hay will deteriorate quickly and isonly about equivalent to cereal straw
invalue.

Cereal hay is suitable to provide the forage component of rations for
all classes of beef cattle, sheep and dairy cattle and should be equal in
value to good quality brome grass hay. Whest, oats, barley, rye,
rapeseed and mustard crops can be used for livestock feed. Harvesting
should occur between heading and the soft dough stage and should be
timed to retain as much leafy material as possible. Rye hay loses
palatability and protein content rapidly after flowering. Good quality
cereal hay or silage is about equivalent to brome grass hay in energy
and protein content. Oat, mustard and rapeseed crops which have frozen
or which have suffered from severe drought prior to harvest should be
checked for nitrate content and the ration adjusted if significant
amounts of nitrate are present.

Native grasses, referred to as "prairie wool", are suitable for usein
most beef cattle and sheep rations, can be used for replacement dairy
cattle and if necessary for milking dairy cattle. These grasses approach
brome grass hay in protein and energy content. Stands which are more
than one year old can be utilized if available. Care should be taken to
avoid cutting while the spears are present on spear grass, generally
during July and August.

Roadside hay primarily consists of grass hay, (bromes, crested wheat)
and some clover or afalfa. When harvesting and feeding it, avoid glass
and other foreign material.

Russian thistle may be used for hay when other forages are not
available. It can make up a significant portion of rations for beef cattle
and sheep. Feed it in very limited amounts to dairy cattle. It is usually
egual to afair quality hay in protein content but islower in TDN. Itisa
surprisingly palatable feed. Because of its high ash content, it may
cause cattle to scour if fed at ahigh level.

False or wild barley (foxtail) has awns which, if fed in large
quantities, can become impacted in the mouths of cattle. Use thisforage
cautioudly. Grinding through a hammer mill may help to break up the
awn.

K ochia weed is harvested before it maturesis excellent cattle feed. It is
as high or higher in energy and protein as good alfalfahay. A high
mineral content makesit extremely laxative. Kochia weed should not
make up more than 25 per cent of the total diet.

Straw
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Fresh cereal straw isagood aternative in wintering rations for cows
and sheep if properly supplemented with an energy source like grain
and with added minerals and vitamins. All cereal straws can be fed,
with oat and barley straws being preferable because they are more
palatable. Straw can be used in combination with other feeds as the sole
roughage for beef cows, however, its use should be limited to 8 to 10
pounds to maintain milk production in dairy cows.

Straw one year old should also be considered a feed source. It usually
Is slightly more digestible and pal atable than fresh straw.

Ammoniating straw and chaff will improve their feed value and
increase consumption. Calculate the cost of ammoniation before
treating straw. Ammoniation reduces but does not eliminate the need
for grain.

Chaff can be used in asimilar manner to straw in rations for beef cows
and sheep. It contains some grain and weed seeds making it slightly
better in feeding value than straw. It, however, still must be
supplemented with minerals and vitamins and an energy source such as
grain. Producers have successfully left chaff in fields as bunches to be
grazed or fed in combination wintering rations. Feeding on the ground
can waste up to 50 percent of poor quality feed. Using tombstone
feeders or electric fences greatly reduces wastage. Using chaff as feed
leaves the straw on the land to prevent erosion.

Flax straw is considered to be of lower feeding value than cereal
straws. It is coarse and fibrous and as a result, cannot be processed but
isreadily eaten by cows. If frozen, it should be analysed for prussic
acid, which can be poisonous to animals consuming it. Energy and
protein must be adequate to guard against rumen impaction.

Protien Supplements

Liquid protein supplements can be used as part of balanced rations for
ruminants. Most of the liquid protein supplements are mixtures based
on molasses and contain urea and/or performed protein, supplemental
minerals and vitamins. Read the label carefully to regulate the amounts
animals receive or the amounts to be mixed in the grain rations. Most
liquid protein supplements are low in calcium and require a calcium
supplement to be fed. Do not feed with other feeds containing ureas or
with ammoniated straw or chaff as toxicity may result. Do not feed
straw and liquid protein supplement only. Some grain or quality hay is
required to provide sufficient energy.

Canola meal, produced after oil is extracted from low erucic acid, low
glucosinolates rapeseed contains about 37 per cent protein and same
TDN as oat grain. It can be used as an alternative to soybean meal. If oil
meals are used in place of commercial protein supplements, pay special
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attention to minerals and vitamins in the rations. During a cold snap,
cattle of low quality roughage need extra energy and protein to prevent
rumen impaction.

Screenings

Western grain screenings (pelletized screenings) contain mixed
grains, wild oats, weed seeds, chaff, hulls and some dust. The contents
are finely ground and pelleted. They are similar to light oats in feeding
characteristics (11-12 per cent protein and 60-68 per cent TDN). The
amount fed to milking cows should not exceed 6-8 pounds per head
daily. They can also be used to supplement roughage (replacing cereal
grains) in feeding beef calves and cows and replacement dairy heifers.
Because of their fine particle size and the characteristics of some of
their ingredients, digestive upsets such as bloat, might occur if they are
fed at ahigh level.

Pelleted flour mill by-products containing 15 percent protein, 3to 6
per cent fat, 12.5 per cent fiber and 65 to 68 per cent TDN may be
available in some areas. They consist of wheat bran, broken kernels and
weed seeds, making them comparable in feeding value to oats. They,
however, still must be supplemented with minerals and vitamins.

Rapeseed fine screenings are made up of pods, broken stems and dust
particles along with some cereal grain and larger weed seeds. They
have about the same feeding value as a medium quality hay.

L entil screenings or lentils rejected because of ascochyta blight
discoloration make a good protein source for cattle rations. Crude
protein varies between 18 to 24 per cent. They can also be used as an
energy source.

Grain

Barley ismedium in energy (75 per cent TDN) and protein (10 - 12 per
cent) among the cereals. It may be used successfully asthe only grain
rations for all animals. Its use is widespread in the grain portions of
livestock rations, but it may also be used to replace part of the roughage
and is a better choice than heavier grains (high energy) such as wheat
and corn. A combination of barley with very poor roughage sources
will give afeed mixture equivalent of high quality roughage (alfalfa
hay, clover hay or brome hay)

Oats cereal isthe lowest in energy (68 per cent TDN) and compares
with barley grain in protein (10-12 per cent). Oats can be used asthe
only grain in beef cattle and sheep rations except when roughage
quality is very low. Oats contain 10-12 per cent fibre and may be used
to dilute heavy grainsto avoid overfeeding of energy. Oats are the
closest to roughages among cereals and make a good roughage
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replacement. Barley, oats, wheat and rye are grains commonly used in
rations

Wheat is ahigh energy (80 per cent TDN) high protein (13-15 per cent
protein) cereal. It may not be used as the only grain because of some
palatability problems at very high levels. It makes an excellent grain
ration ingredient when the quality of roughage islow in terms of energy
and protein. It should be rolled or coarse-ground except for sheep which
can use all cereals aswhole grain.

Ryegrain issimilar to wheat in its nutritive value (80 per cent TDN,
13-14 percent protein) when used at low levelsin the feed. Rye should
not make up more than 40 per cent of ruminants grain rations and more
than 25 per cent of swine rations due to palatability problems. Also rye
Is most susceptible to ergot infestation.

Other Feedstuffs

Pea Vines - The residue from production of field peas and lentilsisa
satisfactory feed that is about equivalent to alow quality grass hay in
feeding value. The palatability is quite good.

Brewer's mash - This byproduct from malting barley can be used as a
feed in either wet or dry form. It islow in energy (61 per cent TDN of
dry matter) but high in protein (25 percent of dry matter). It'san
excellent source of B vitamins, but its use for swine may be limited due
to its bulkinessin wet form.

Bakery waste - Stale bread and other baking products may be ground
and used as areplacement for cereal grains. Because of the fine particle
size, it should be mixed with other concentrates and limited to about 10
percent of the total ration.

Bullrushes, willows, buckbrush and other woody material are
generaly not well digested by cattle or sheep. Limited quantities
present in hay are not harmful but enough hay should be provided to
allow animals to sort out and regject the woody material. They may,
however, be used as bedding, if ground.

Grinding roughages. When hay and straw are scarce, grinding has
severa advantages. Animals cannot sort as easily and will eat
everything, reducing waste. Low gquality roughage can be mixed with
higher quality in proportions you choose and the cows haveto eat it all.
Feeds with high nitrate levels can be diluted below the toxic level.
Animals can eat more poor quality roughageif it is ground, and
therefore grow faster or maintain themselves easier than on the uncut
roughage. However, if energy and protein supplementation is not
adequate, rumen impaction can be avery real problem. Thereis no
point in grinding forage for beef cows if they can get enough to eat
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without grinding. It increases cost, encourages over consumption and
could lead to impaction. Grinding might pay if you were mixing quality
feeds and limit feeding to prevent waste. If hay or straw istough or
damp, power requirementsto grind it go way up. The dryer the better.
A 1/2 inch screen is the best size as there is better intake, less bridging
and feed particle separation in complete rations. Acidulated fatty acid
(AFA), tallow, mineral oil, crude vegetable oil, molasses and water
have all been used to cut dust problems. If water is used, the cut feed
should be consumed within 24-48 hours to prevent heating.

Feed testing and ration design

Nutrient requirements of livestock vary with age, size, level of
production and reproduction. Nutrient utilization is most efficient when
nutrient supply in the diet is in balance with nutrient requirements of
animals. Feedstuffs vary in their nutrient contents greatly from field to
field, year to year, and speciesto species. The level and type of
fertilization, stage of maturity and method of storage and processing,
also affect nutrient composition of feeds. To balance rations you must
know exactly what nutrients are present and in what amounts. This
information is imperative when roughage mixtures of unknown
proportions are harvested and unfamiliar materials are going to be used
in feeding livestock. The only accurate method of getting precise
information is by laboratory analysis of feed samples. Feeds can be
analyzed for crude protein, estimated digestible energy, essential
minerals and vitamins, and for toxic substances such as nitrates and
prussic acid. Fees vary depending on the number and kind of analyses
and approximate actual costs involved. Testing also provides afull
range of ration balancing and feeding advice based on information
provided by the producer. Computerized ration formulations includes
"|east-costing" whenever possible. This serviceisincluded in the cost
of the analysis. If laboratory analyses of feeds and advice on their use
are to be meaningful it is essential that samples be properly taken, and
that they be accompanied by detailed information about the use to
which the feeds will be put. Sampling devices and information sheets
are available from agricultural representatives, livestock extension
specialists, and other personsinvolved in servicing the livestock
Industry.

Health Problems

Ration Changes - Animals need time to adapt to changes in feed.
Ruminants especially need to gradually switch from high roughage
rations to high grain rations. Rapid changes may cause acidosis, or
other digestive upsetsin cattle or sheep. Feeding hay to cattle and sheep
before allowing them to graze green crops or lush pastures can prevent
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some of the digestive problems. Or, you might alow the animals to
graze only afew hours aday until they have adapted to the new feed.
Some animals may develop allergic reactions to substances in fresh,
lush, green feeds.

Mold and Ergot - Mold toxins or ergot can cause poisoning in animals.
Swine and pregnant animals are most susceptible to these toxins. These
toxins, if consumed at high levels, may cause abortion, vaginal or recta
prolapse, internal bleeding or dry gangrene-like symptoms and, even,
death. Weak and starving animals are less able to detoxify these toxins.
Addition of vitamin, A,D, and E may help the animals tolerate theses
toxins. Diluting the moldy feed with clean feed may bring the toxin
concentration down to a safe level. Dilute ergoty feeds to less than one
ergot body per 1000 kernels.

Rumen I mpaction - Feeding excessive levels of low quality hay or
straw to cattle without adequate grain supplementation to provide
energy and protein can leave the forage undigested and cause rumen
impaction. Lack of water may also contribute. Hammering low quality
forage can increase the amount of forage eaten but may also lead to
impaction if theration islow in energy and protein content. Y ou must
be particularly watchful to ensure adequate energy intake during
periods of sever cold.

Problems due to water - While producers have successfully used clean
snow as the winter water source for beef cows and sheep, this practice
must be used with extreme care as lack of water can lead to rumen
impaction or reduced feed intake. If you are concerned about the quality
of water for your livestock or have noticed your animals are eating less
or drinking less or your animals have scours, you should have awater
analysis carried out to determine the level of minerals present init.

Pesticides and Herbicides - If you intend to salvage cereal crops for
feed, ask about pesticide and herbicide applications to make sure
restrictions listed have been compiled with. Never feed seed grain
treated with chemicals. Awns from wild barley or "foxtail" can lodgein
an animal's mouth, sometimes causing an abscess. Hay with alot of
“foxtall" i1s unpalatable and should be avoided.

Dicoumarol poisoning or " Sweetclover Disease" - Moldy
sweetclover hay or silage may contain dicoumarol. This agent prevents
blood from clotting, so animals may bleed to death internally or from
external wounds. One rule of thumb for safe feeding is. 3 weeks on
sweetclover and 3 weeks on another feed. New low-coumarin varieties
of sweetclover such as Polara do not become toxic with molding.

Nitrate Poisoning - Frost, drought and weed sprays may be factorsin
high nitrate accumulation by plants. Oat straw and oat hay are most
affected. Green oats should be cut either immediately after afrost
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before nitrates build up or after 14 days with no frost to allow the
nitrate built up to be cleared by the plant's system. Green feed cut after
afrost should be tested for nitrates. Agricultural representatives can do
aquick spot test for presence of nitrates. If nitrates are present, the
amount should be determined.The rule of thumb for feeding is to dilute
the nitrate-containing roughage with nitrate-free roughage so the total
feed contains no more than 0.5 percent nitrate. For exampleif green
oats has 1.0 percent nitrate it should be diluted half and half with nitrate
free roughage. This should be done with each feeding to prevent over
consumption by any individual animal. It does not work if high-nitrate
feed isfed one day and nitrate free feed the next. Forages containing
nitrates may cause death to cattle and sheep by interfering with oxygen
transport by the blood. Symptoms of nitrate poisoning include rapid
breathing and pulse as the animal strives for oxygen, frothing from the
mouth, blue color of the mucous membranes, muzzle and udder and
brown colored blood. Treatment requires early intravenous injection of
a 40 percent solution of methylene blue.

Prussic acid (Hydrocyanic Acid) Poisoning - Flax that has been
frozen or severely affected by drought may contain toxic quantities of
prussic acid (0.03 - 0.04 per cent). Symptoms of prussic acid poisoning
are similar to nitrate poisoning except blood remains bright red. Death
usually occurs before treatment is possible, although early intravenous
injection of sodium nitrate and sodium thiosulfate by a veterinarian may
be beneficial. Where prussic acid may be a problem, feed should be
analyzed and suitable precautions taken. Prussic acid in cured forage
gradually disappears and is seldom a problem in the winter.

Nutritional deficiency diseases - Poor quality feeds supply fiber to the
animals, but are low in energy, protein, minerals and vitamins.

| nadequate amounts of nutrients may lower conception rate, disease and
parasite resistance, and may result in weak calves and lambs and
sometimes still-born off-spring. When low quality forages are fed, you
must provide mineral and vitamin supplements. Pay particular attention
to supplying adequate vitamin A and supplying minerals free-choice or
force feeding. It bears repeating, know the quality of your feeds and
your animals requirements. Avoid wasting feed or underfeeding by
having your feed analyzed. Tak to your Ag Rep, Livestock Specialist
or feed company nutritionist about the best rations for your cattle.

The following disease conditions pose higher risks during very dry
periods:
« Pneumonia - Severe blowing dust can irritate the respiratory
tract of cattle and cause an increase in cases of pneumonia.

« Poisonous Plants - Poor pasture conditions increase the risk of
plant poisoning. A good many poisonous plants are rather
unpal atable but when grassis short cattle will eat such things as
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choke-cherry leaves, marsh arrow grass, etc. which can result in
poisoning.

« Blackleg - Sail borne diseases such as Blackleg present a higher
risk because cattle are grazing close to ground level.

o Grass Tetany/AlP - Severe drought followed by heavy rain may
result in rapid, lush growth of cereals and/or seeded pasture. This
has the potential of causing grass tetany, a disease somewhat
similar to milk fever and aform of pneumonia variously called
AlP (atypical interstitial pneumonia) pulmonary emphysema, fog
forever, etc. The major symptom of this form of pneumoniais
labored breathing. The local practicing veterinarian can provide
additional information regarding these and other potential disease
conditions. Hungry cattle should be fed before being turned into
new pasture. They may eat poisonous plants because they won't
selective graze at first. They should be watched carefully the first
few days for digestive upsets or AlP (change of pasture
pneumonia).

Ammoniation of straw and chaff

It is recommended to leave the straw on the land especially in the
brown and dark brown soil zones, and collect chaff for feed. Straw left
on the land preserves sail tilth and helps prevent erosion. When a
producer is faced with afeed shortage, he must decide whether to
remove the straw for feed or look for more feed el sewhere.
Ammoniation is a method of treating low-quality hay and crop residues
such as straw and chaff to improve their nutrition value as feeds for
ruminant animals. The method involves sealing the residue or hay in a
gas-tight enclosure and adding anhydrous liquid ammonia supplied by
fertilizer dealers. After 21 days, the chemical reaction is complete.
Ammoniation improves feeding quality by increasing the amount of
digestible energy (TDN) in the residue, the amount of roughage the
animal will consume, and the crude protein equivalent (CP). No
problems have been reported with the feeding of ammoniated feeds. No
abortions, significantly lightweight calves or reproductive problems
have been associated with ammoniation. No incidents of impaction
should occur provided the total energy intake is adequate. Ammoniation
of straw or chaff reduces grain requirements, but does not eliminate it.

Sampling prior to ammoniation - Straw or chaff intended for
ammoniation should contain at least 12 per cent moisture, preferably 15
to 20 percent. The feeding quality of straw or chaff should be as
follows: wheat straw should have a TDN of at least 33 per cent and
barley straw a TDN of at least 38 per cent. To assure that the moisture
content and feeding quality of your straw or chaff are adequate for
ammoniation, submit a representative sample for analysis. Combine
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small amounts of straw taken from different parts of the field or the
stack so the analysis will truly represent your material. Y our
agricultural representative and livestock specialist have the equipment
required to sample your residue properly.

When to ammoniate - A minimum moisture level of 12 per cent is
necessary for efficient ammoniation. This can be achieved by baling
early in the morning after a heavy dew or by baling as soon as possible
after arainfall. Usually chaff collected from combining a swathed
cereal crop isvery dry, containing 8-10 per cent moisture. The moisture
content must be increased to 15-20 per cent, or a satisfactory
Improvement indigestibility may not be obtained.

Related web pages:

« Cattlemen on the WEB
« Western Producer
o American Beefalo Internationd

Commercial suppliers:

« Noneidentified.

Electronic mailing lists:

o Beef-| listserv address: LISTSERV @QWSUVM1.CSC.WSU.EDU
« BSE: Bovine Spongiform Encephalopathy

Subscription address: listserv@listserv.net

Subscribe to BSE. Type "SUB BSE-L Y ourfirstname
Y ourlastname” in the first line of the body.

« BEEFTODAY-L: Beef Today Mailing List

Subscription address: ma ordomo@angus.mystery.com

Topics. A forum for cattle producers to discuss iSsues,
operations, and ideas with each other and the editors of
Beef Today. Through thislist, producers can gain further
insight into past Beef Today articles and help develop
future ones. However, discussions are not limited to what
has appeared or will appear in the magazine.

Subscribe to Beef Today-L. Type "subscribe Beef Today-L
Your E-mail Address' in the message body. (Not
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supported by all browsers.)

Suggested references:

If you are interested in any of thetitles below, click on
‘ the title and it will take you to Amazon.com for ordering.

Click on the icon at the left for more information.

AMATON. COM

« Approved Practices in Beef Cattle Production - by Elwood M
Juergenson - Publication Date: February 1980 - List: $26.60

« Beef Cattle Feeding and Nutrition - by Tilden Wayne Perry,
Michael J. Cecava (Editor) - Publication Date: July 1, 1995 -
List: $74.95
Booknews, Inc. , 03/01/96:

Helps ranchers and feedlot managers maximize yields by offering
information about feeding and nutrition of beef cattle from
breeding to finishing. Describes cattle's requirements for
vitamins, minerals, and protein; computer methods for
calculating and monitoring rations; feed stuffs, including pasture
and forages, hay, silage, and concentrates, the breeding herd;
and aspects of the finishing process. Updated and augmented
from the 1980 edition. Annotation copyright Book News, Inc.
Portland, Or.

« Beef Cattle- by Alvin Ludwig Neuman - Publication Date: July
1986 - List: $80.95

o Beef Housing and Equipment Handbook/Mwps-6 - Publication
Date: February 1987 - List: $7.00 + $1.85 special surcharge

« Beef Production and Management Decisions - by Robert E.
Taylor - Publication Date: July 1993 - List: $89.00
The publisher, Prentice-Hall Career & Technology :
The text examines the primary biological principles that
contribute to raising productive beef cattle and discusses the
biological and economic principles that serve as the foundation
for effective management decisions. The text's integrated
approach to the various sectors of the beef industry gives
students a more unified perspective. The second edition continues
to examine management issues in great depth. Chaptersare
devoted to topics such as commercial cow-calf management
decisions, yearling-stocker management decisions, feedlot
management, and retail beef products and consumers.

o Beef Production from Different Dairy Breeds and Beef Crosses -

by G.J. More O'Ferrall (Editor) - Publication Date: January 1983
- List: $113.50
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Beef Production from Silage and Other Conserved Forages
(Longman Handbooks in Agriculture) - by J.M. Wilkinson -
Publication Date: June 1986 - List: $5.95 + $1.85 special
surcharge

Lamenessin Cattle - by Paul R. Greenough (Editor), A. David
Weaver (Editor) - Publication Date: January 1997 - List: $75.00
Nutrient Requirements of Beef Cattle (Nutrient Requirements of
Domestic Animals (Unnumbered).) - Publication Date: June 1,
1996 - List: $29.95

The L asater Philosophy of Cattle Raising - by Laurence M.
Lasater - Publication Date: January 1, 1993 - List: $12.00

Tropical Cattle : Origins, Breeds and Breeding Policies- by W. J.

A. Payne, John Hodges - Publication Date: July 1997 - List:
$110.00

Applied Animal Nutrition: Feeds and Feeding - by Peter R.

Cheeke - Publication Date: August 1998 - List Price: $92.00
Booknews, Inc. , June 1, 1991

Cheeke (Oregon State) discusses the agronomic, nutritional and
toxicological properties of temperate and tropical feedstuffs and
gives a solid grounding in the fundamentals of feed processing,
diet formulation and feed manufacturing. He covers a broad
range of species from livestock and poultry to fish and wildlife.
Annotation copyright Book News, Inc. Portland, Or. --This text
refersto the hardcover edition of thistitle

From the Back Cover

KEY BENEFIT: Suitable as either a book for undergraduate
coursesin Animal Nutrition or a reference for professional
animal nutritionists, extension agents, veterinarians, and
livestock producers. KEY TOPICS This book has a two- fold
objective—(1) to describe the properties of feedstuffs used in the
feeding of domestic animals and (2) to provide information on
feeding practices for a variety of domestic and exotic animal
Species.

A Guide to Raising Beef Cattle (Storey Animal Handbook) - by
Heather Smith Thomas - Publication Date: June 1998 - List
Price: $18.95

The Use of Drugsin Food Animals : Benefits and Risks - by
Subcommittee on Drug Use in Food Animals, National Research
Council - Publication Date: November 1998 - List Price:
$34.95

Synopsis

The book overviews why and how drugs are used in
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food-producing industries--poultry, dairy, beef, swine, and
aquaculture; discusses the prevalence of human pathogensin
foods of animal origin; and addresses the transfer of resistance

in animal microbes to human pathogens and the resulting risk of
human disease.

Periodicals:

« Noneidentified.

This page was last updated on November 16, 2002

http://www.farminfo.org/beef/beef.htm (20 of 20) [9/5/2004 10:50:44 PM]



Corn Silage and the Cattle Feeder

Corn Silage

Frequently Asked Questions

This Banner Conld He Advertising

Your Company

Click Here For More Informaiion
Other Information Sources Return to Beef Contents

Frequently Asked Questions:

Corn Silage and the Cattle
Feeder

Corn Easlly Ensiled
Variety and Stage of
Maturity

Dry Matter, Weight,
Volume Relationships

Limestone Improves
Feeding Vaue

Other Additives
Increasing Energy Content
Levels of Feeding

Type of Cattle Fed

Summary

Other Information Sources:

Related web pages
Commercia suppliers

Electronic mailing lists
Suggested references
Periodicals

Warning:

The information contained in these web pages has not been
verified for correctness. Some of the information contained
herein is hearsay and may not be correct. Use the
information from these pages only at your own risk!

Corn Silage and the Cattle Feeder

Well-eared corn silage has been extensively used in beef cattle feeding
for many years. Of all feed crops, it is generally the top producer of
nutrients per acre. Thus, aliberal use of corn silage allows the
farmer-feeder to market more pounds of beef from his farm than from
any other procedure. It makes efficient use of the corn stalks, leaves and
cobs which are usually wasted when only the grain is fed.

Corn Easily Ensiled

With its solid stems, high carbohydrate content and generally desirable
moisture level, corn can be ensiled with few problems. The primary
requirement is that the fermentation take place in the absence of
oxygen. This can be accomplished in many types of upright silos,
bunker silos and even in stacks covered with plastic when made in large
volume. The corn plant should be finely chopped to pack well in the
silo. When made in stacks, it is difficult to avoid surface spoilage. They
should be used only for large amounts when the weight of the chopped
corn is great enough to aid with the packing and the surface areais a
relative small percentage of thetotal. It is also difficult to feed from a
stack without undue spoilage. They can best be used to refill upright
silos when a large amount is moved at one time.

Variety and Stage of Maturity

Energy isthe nutrient required in greatest amounts by finishing cattle.
Well-eared corn silage is approximately one half corn grain on adry
matter basis. Corn which will produce the maximum yield of grain per
acre should be used for silage production. Practices which increase
vegetative growth but interfere with ear development reduce the amount
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of feed per acre. Such practices include: planting long season hybrids
which are harvested before maturity; planting too thick or mixing with
other crops.

The most rapid storage of nutrientsin the corn plant occurs when the
kernels arefilling. If harvested for silage when immature, the yield will
not only be reduced but the silage will be less palatable. Research has
shown that silage made from well dented corn has a higher feeding
value than that from immature corn. Such corn will have nearly all of
the husks dry as well as the lower leaves and will contain about 35
percent dry matter.

Dry Matter, Weight, Volume Relationships

Silage yields, silo capacities and silage consumption data are generally
expressed in total weight, such astons per acre or pounds eaten per
head daily. Such figures are rather meaningless unless some idea of the
dry matter content of the silage is known. For example, the difference
between a 25% and a 35% dry matter silage may not seem large but the
35% really contains 40% more dry feed than the 25%. Even between 30
and 35% dry matter silages, the drier silage contains 17% more actual
dry feed.

On the other hand, weight of dry matter per unit of volume varies
relatively little. Thisis, wagon loads of chopped corn or silos full of
silage will contain about the same weights of dry feed even though their
total weights may vary widely due to differences in the amount of water
contained. For example: asilo 20 feet in diameter containing 54 feet of
settled silage would contain approximately 129 tons of dry matter. This
amount of dry matter would represent 258 tons of 50% dry matter
material, 387 tons of 33-1/ 3% dry matter material or 516 tons of 25%
dry matter material.

Limestone Improves Feeding Value

Since no specia problems were encountered during ensiling and a
highly nutritious feed was produced, no research on the preservation of
corn silage was conducted for many years. Many experiments verified
the value of silage but little had been done to explain the high value or
determine how it might be further improved.

Cattle and lamb feeding trials have shown the organic acids present in
silage to have a high feeding value. This was especially true of lactic
acid, the magjor one found in corn silage. If the amount of lactic acid in
corn silage could be increased, would the silage have a higher feeding
value?
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Fermentation in the silo continues until a certain amount of acid is
produced, the amount being directly related to the moisture content of
the ensiled material. When this degree of acidity is reached,
fermentation stops and the silage is preserved aslong as air is kept from
it.

Since the acids produced eventually stop the fermentation, it was found
through research that the addition of ground limestone would neutralize
these acids. This makes fermentation last longer with more total acids
being produced. The addition of one percent (20 Ibs. per ton) of
pulverized limestone approximately doubles the lactic acid content of
the resultant silage.

A number of experiments were conducted to determine if thisincrease
in lactic acid content would increase the feeding value of the silage. The
results showed that the addition of one percent limestone to chopped
corn at time of ensiling reduced the amount of silage required per

pound of gain. Thisincrease in feed efficiency averaged 6.5 percent.
Although thisisnot alarge increase, limestone islow in cost and its use
offers other advantages.

The addition of limestone corrects the normal calcium deficiency of
corn silage and the treatment reduces the amount of molding and
spoilage which may occur in the feed bunk in warm weather. Another
effect of the acid neutralization isthat acids are less likely to attack
silage walls. The increased fermentation would also tend to increase the
breakdown of nitrates should they be present in the ensiled material.

In the experiments discussed above, which were conducted at the Ohio
Agricultural Research and Development Center, the ground limestone
was added by sprinkling over the top of the loaded wagons of chopped
corn. Thisisatiring and time consuming procedure, hence, a metering
device at the blower which can be filled from the ground is more
efficient.

Other Additives

Limestone or a mixture of equal parts limestone and urea were found to
be of equal value in producing organic acidsin silage. For this purpose,
limestone is much cheaper but urea supplies nitrogen, a source of crude
protein which is deficient in corn silage for growing-finishing cattle.
When corn silage isfull fed with little or no grain, 10 Ibs. of urea per
ton will meet the protein requirement. When corn grain isfed at one
percent of body weight per day (about half feed) with corn silage, 20
Ibs. of urea are needed per ton. In three experiments conducted at the
Ohio Agricultural Research and Development Center, 20 Ibs. urea, 10
Ibs. of l[imestone, and 2 Ibs. of defluorinated phosphate were added per
ton of silage which was fed with a half feed of dry shelled corn. Thus
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ration was not improved by adding supplemental natural protein from
dehydrated alfalfa meal, soybean meal or a mixed protein supplement,
all of which increased the cost of the ration at that time.

Non-protein nitrogen may also be added to corn silage by the use of
anhydrous ammonia. Pro-Sil is a proprietary mixture of molasses,
anhydrous ammonia and minerals. These materials are handled as a
liguid and hence can be pumped.

Recent, marked increasesin the cost of all forms of nonprotein nitrogen
have removed much of the advantage of adding these materialsto corn
silage. Relative costs should be checked with other sources of proteinin
deciding how to correct the protein deficiency of corn silage.

Numerous other additives for corn silage are being marketed. These
include fermentation solubles, antibiotics, enzymes, various mixtures,
unspecified materials, etc. Some of these have been shown to be of
benefit when added to hay crop silage. Unfortunately, sufficient
controlled research is not available to evaluate them as additives to corn

silage.

Increasing Energy Content

Although well-eared, well-matured corn silage is the top producer of
beef per acre, it does not contain sufficient energy to fatten young cattle
at light weights. Levels of feeding and types of cattle will be discussed
later. However, one rule-of-thumb often used is to feed one pound of
grain per hundred pounds of body weight per day, plus all of the corn
silage the cattle will eat.

In order to simplify storage and feeding, attempts have been made to
produce a complete energy feed that could be stored in asingle silo.
Investigators at the Michigan Station were successful in producing such
afeed by the use of "center-cut" silage. This silage was harvested by
cutting higher than normal and by removing the top of the corn plant
above the ear. Thus, a silage-containing a higher than normal
percentage of grain and hence energy can be produced.

Experiments were conducted at the Ohio Agricultural Research and
Development Center to fully utilize the corn plant by feeding
growing-finishing cattle and a beef cow breeding herd. Ear corn was
picked, processed through a combination chopper and roller mill and
added to chopped whole plant corn from asimilar area, thus, producing
"Double-ear" silage for finishing cattle. The stover remaining after the
ears were picked was chopped and ensiled for cow feed. Ten pounds of
urea, 10 Ibs. of ground limestone and 2 Ibs. of dicalcium phosphate per
ton were added to both silages. These silages were produced in two
consecutive years and fed to growing-finishing calves and mature
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Hereford cows, respectively, astheir only rations. Results with both
silages were very satisfactory.

Other methods of stepping up the energy content of corn silage have
been investigated. However, none of them have been adopted on awide
scale. Most of them require either extra machinery, specialized
equipment or additional labor at time of harvest. For these reasons,
most producers harvest and store corn silage and corn grain separately
by conventional means and combine them in desired amounts at feeding
time. This simplifies harvesting procedures and allows more flexibility
in varying silage to grain ratios at feeding time.

Research is continuing on how best to salvage, for beef cow feed, corn
crop residue following harvest with a pickersheller. Numerous methods
and machines are being used to salvage a part or al of the residue as
silage or dry feed. Although there are problems in keeping harvesting
and storage costs in line with the quality of feed produced, the potential
volume of materials which might be used is tremendous.

Levels of Feeding

Many experiments have been conducted to study different methods of
feeding, levels of silage and combinations of silage and grain for
finishing cattle. These have included alarge number of general feeding
experiments with different weights, ages, sexes and breeds of cattle and
also more basic experiments in which the net energy value of the
various rations has been determined. In general, it may be said that it
takes a definite amount of energy for maintenance and gain of cattle,
that is, to finish a specific group of cattle and that, within certain
ranges, it doesn't make too much difference whether that energy comes
from silage or grain nor what part of the feeding period they are fed.
Many combinations and systems have proven to be entirely satisfactory.
However, if the silage is not well-cared for and well-matured or isfed
with limited or no grain, the length of feeding period will be extended.

The importance of length of feeding period varies with the type of
feeder. As stated previously, for the farmer-feeder, aliberal use of corn
silage will maximize the pounds of beef which can be marketed from
the acreage of corn grown. He may feed only one group of cattle per
year and not be concerned with keeping hislot full at all times. Other
feeders may not produce enough corn to feed the number of cattle they
wish to feed and may have more money invested in their feed lot. In
order to maximize returns from the investment in feeding facilities,
keeping the lot full at al times becomes of more importance. To such a
feeder, the length of feeding period, rate of turnover or dollarsinvested
in facilities per head fed is of considerable importance.
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The level of corn silage included in the ration will aso be influenced by
the type of cattle fed.

Type of Cattle Fed

Some cattle finish more easily than others. Heifers fatten quicker than
steers and steers easier than bulls. Small, earlier maturing breeds finish
sooner than large, later maturing breeds. These differencesin ability to
fatten are of importance in determining the level of silage that should be
included in the ration. Cattle which finish earlier and at lighter weights
will make more efficient use of high silage rations than those that
require higher grain rationsto finish properly.

Two experiments were conducted at the Northwestern Branch of the
Ohio Agricultural Research and Development Center to compare steers
and heifers when fed corn silage with no additional grain, a
combination of silage and ear corn, or ground ear corn with no silage.
Hereford steers and heifers from one source were fed to final average
weights of 1,000 and 850 pounds, respectively. Net energy values of the
rations were determined by the slaughter method in which
representative animals were slaughtered and analyzed at the beginning
and end of the experiment.

As expected, heifers reached their final weights sooner than steers. In
all cases the heifers consumed more feed per unit of weight and, even
though 150 pounds lighter, were fatter than the steers. Thisresulted in a
greater storage of energy by the heifers and, on the average, a higher net
energy value of the rations when fed to heifers. There was an

Interaction among rations and sexes in this regard. The net energy value
of the corn silage ration averaged 17% higher when fed to heifers but
there was little difference in net energy of the ear corn ration when fed
to either sex.

These results indicate that, when fed without additional grain, corn
silage has a higher value when fed to heifers than when fed to steers.
Evidence is also accumulating that the same may be true when fed to
smaller, earlier maturing cattle as compared to larger, later maturing
types of either sex.

Summary

Well-eared, well-matured corn silage is the top producer of nutrients
per acre of cropland. Its liberal use allows the farmer-feeder to market
the most pounds of beef from his farm. Corn planted for silage should
be the same asif planted for grain and should be allowed to mature
prior to ensiling. Silage yields per acre and silo capacities are rather
meaningless unless dry matter content is known. Although corn will
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ensile satisfactorily without additives, its value can be profitably
improved by adding 20 pounds of ground limestone per ton of chopped
corn at time of ensiling. The profitability of other additives will depend
upon their effectiveness and, in the case of urea and other sources of
NPN, upon their cost relative to other sources of nutients.

A number of methods for increasing the grain content of corn silage can
be used. However, harvesting and storing silage and grain separately by
conventional means seems most efficient and allows more flexibility in
feeding. Many combinations of silage and grain are satisfactory for
cattle feeding. Proportions of each included in the ration will be
influenced by maximizing pounds of beef sold per acre of cropland or
minimizing feedlot investment per head marketed.

When fed without additional grain, corn silage has a higher value when
fed to early maturing types of cattle; such as heifers, than when fed to
later maturing types, such as steers.

Related web pages:

« Cattlemen on the WEB
o« Waestern Producer
« American Beefalo Internationa

Commercial suppliers:

o Noneidentified.

Electronic mailing lists:

o Beef-l listserv address: LISTSERV @WSUVM1.CSC.WSU.EDU
« BSE: Bovine Spongiform Encephalopathy

Subscription address: listserv@listserv.net

Subscribe to BSE. Type "SUB BSE-L Y ourfirsthame
Y ourlastname” in the first line of the body.

« BEEFTODAY-L: Beef Today Mailing List

Subscription address. majordomo@angus.mystery.com

Topics: A forum for cattle producers to discuss issues,
operations, and ideas with each other and the editors of
Beef Today. Through thislist, producers can gain further
insight into past Beef Today articles and help develop
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future ones. However, discussions are not limited to what
has appeared or will appear in the magazine.

Subscribe to Beef Today-L. Type "subscribe Beef Today-L
Your E-mail Address' in the message body. (Not
supported by all browsers.)

Suggested references:

If you are interested in any of the titles below, click on
‘ thetitle and it will take you to Amazon.com for ordering.
Click on theicon at the left for more information.
AMAZON.COM

« Approved Practices in Beef Cattle Production - by Elwood M
Juergenson - Publication Date: February 1980 - List: $26.60

« Beef Cattle Feeding and Nutrition - by Tilden Wayne Perry,
Michael J. Cecava (Editor) - Publication Date: July 1, 1995 -
List: $74.95
Booknews, Inc. , 03/01/96:

Helps ranchers and feedl ot managers maximize yields by offering
information about feeding and nutrition of beef cattle from
breeding to finishing. Describes cattle's requirements for
vitamins, minerals, and protein; computer methods for
calculating and monitoring rations; feed stuffs, including pasture
and forages, hay, silage, and concentrates; the breeding herd;
and aspects of the finishing process. Updated and augmented
from the 1980 edition. Annotation copyright Book News, Inc.
Portland, Or.

« Beef Cattle- by Alvin Ludwig Neuman - Publication Date: July
1986 - List: $80.95

o Beef Housing and Equipment Handbook/Mwps-6 - Publication
Date: February 1987 - List: $7.00 + $1.85 special surcharge

» Beef Production and Management Decisions - by Robert E.
Taylor - Publication Date: July 1993 - List: $89.00
The publisher, Prentice-Hall Career & Technology :
The text examines the primary biological principles that
contribute to raising productive beef cattle and discusses the
biological and economic principles that serve as the foundation
for effective management decisions. The text's integrated
approach to the various sectors of the beef industry gives
students a more unified perspective. The second edition continues
to examine management issues in great depth. Chaptersare
devoted to topics such as commercial cow-calf management
decisions, yearling-stocker management decisions, feedlot
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management, and retail beef products and consumers.

Beef Production from Different Dairy Breeds and Beef Crosses -
by G.J. More O'Ferrall (Editor) - Publication Date: January 1983
- List: $113.50

Beef Production from Silage and Other Conserved Forages
(Longman Handbooks in Agriculture) - by J.M. Wilkinson -
Publication Date: June 1986 - List: $5.95 + $1.85 specia
surcharge

Lameness in Cettle - by Paul R. Greenough (Editor), A. David
Weaver (Editor) - Publication Date: January 1997 - List: $75.00

Nutrient Requirements of Beef Cattle (Nutrient Requirements of
Domestic Animals (Unnumbered).) - Publication Date: June 1,
1996 - List: $29.95

The Lasater Philosophy of Cattle Raising - by Laurence M.
Lasater - Publication Date: January 1, 1993 - List: $12.00

Tropical Cattle : Origins, Breeds and Breeding Policies- by W. J.

A. Payne, John Hodges - Publication Date: July 1997 - List:
$110.00

Applied Animal Nutrition: Feedsand Feeding - by Peter R.
Cheeke - Publication Date: August 1998 - List Price: $92.00
Booknews, Inc. , June 1, 1991

Cheeke (Oregon State) discusses the agronomic, nutritional and
toxicological properties of temperate and tropical feedstuffs and
gives a solid grounding in the fundamentals of feed processing,
diet formulation and feed manufacturing. He covers a broad
range of species from livestock and poultry to fish and wildlife.
Annotation copyright Book News, Inc. Portland, Or. --This text
refersto the hardcover edition of thistitle

From the Back Cover

KEY BENEFIT: Suitable as either a book for undergraduate
courses in Animal Nutrition or a reference for professional
animal nutritionists, extension agents, veterinarians, and
livestock producers. KEY TOPICS. This book has a two- fold
objective—(1) to describe the properties of feedstuffs used in the
feeding of domestic animals and (2) to provide information on
feeding practices for a variety of domestic and exotic animal
Species.

A Guideto Raising Beef Cattle (Storey Animal Handbook) - by

Heather Smith Thomas - Publication Date: June 1998 - List
Pricee $18.95

The Use of Drugsin Food Animals : Benefits and Risks - by
Subcommittee on Drug Use in Food Animals, National Research
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Corn Silage and the Cattle Feeder

Council - Publication Date: November 1998 - List Price:
$34.95

Synopsis

The book overviews why and how drugs are used in
food-producing industries--poultry, dairy, beef, swine, and
aquaculture; discusses the prevalence of human pathogensin
foods of animal origin; and addresses the transfer of resistance
in animal microbes to human pathogens and the resulting risk of
human disease.

Periodicals:

o Noneidentified.

This page was last updated on November 16, 2002
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Warning:

The information contained in these web pages has not been verified for
correctness. Some of the information contained herein is hearsay and may not be
correct. Use the information from these pages only at your own risk!

Corn Silage and the Cattle Feeder

Well-eared corn silage has been extensively used in beef cattle feeding for many years. Of al feed
crops, it isgenerally the top producer of nutrients per acre. Thus, aliberal use of corn silage alows
the farmer-feeder to market more pounds of beef from his farm than from any other procedure. It
makes efficient use of the corn stalks, leaves and cobs which are usually wasted when only the
grainisfed.

Corn Easily Ensiled

With its solid stems, high carbohydrate content and generally desirable moisture level, corn can be
ensiled with few problems. The primary requirement is that the fermentation take place in the
absence of oxygen. This can be accomplished in many types of upright silos, bunker silos and even
in stacks covered with plastic when made in large volume. The corn plant should be finely
chopped to pack well in the silo. When made in stacks, it is difficult to avoid surface spoilage.
They should be used only for large amounts when the weight of the chopped corn is great enough
to aid with the packing and the surface areais arelative small percentage of thetotal. It isalso
difficult to feed from a stack without undue spoilage. They can best be used to refill upright silos
when a large amount is moved at one time.

Variety and Stage of Maturity

Energy isthe nutrient required in greatest amounts by finishing cattle. Well-eared corn silageis
approximately one half corn grain on a dry matter basis. Corn which will produce the maximum
yield of grain per acre should be used for silage production. Practices which increase vegetative
growth but interfere with ear devel opment reduce the amount of feed per acre. Such practices
include: planting long season hybrids which are harvested before maturity; planting too thick or
mixing with other crops.

The most rapid storage of nutrientsin the corn plant occurs when the kernels arefilling. If
harvested for silage when immature, the yield will not only be reduced but the silage will be less
palatable. Research has shown that silage made from well dented corn has a higher feeding value
than that from immature corn. Such corn will have nearly all of the husks dry as well as the lower
leaves and will contain about 35 percent dry matter.

Dry Matter, Weight, Volume Relationships
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Silage yields, silo capacities and silage consumption data are generally expressed in total weight,
such as tons per acre or pounds eaten per head daily. Such figures are rather meaningless unless
some idea of the dry matter content of the silage is known. For example, the difference between a
25% and a 35% dry matter silage may not seem large but the 35% really contains 40% more dry
feed than the 25%. Even between 30 and 35% dry matter silages, the drier silage contains 17%
more actual dry feed.

On the other hand, weight of dry matter per unit of volume variesrelatively little. Thisis, wagon
loads of chopped corn or silos full of silage will contain about the same weights of dry feed even
though their total weights may vary widely due to differences in the amount of water contained.
For example: asilo 20 feet in diameter containing 54 feet of settled silage would contain
approximately 129 tons of dry matter. This amount of dry matter would represent 258 tons of 50%
dry matter material, 387 tons of 33-1/ 3% dry matter material or 516 tons of 25% dry matter
material.

Limestone Improves Feeding Value

Since no specia problems were encountered during ensiling and a highly nutritious feed was
produced, no research on the preservation of corn silage was conducted for many years. Many
experiments verified the value of silage but little had been done to explain the high value or
determine how it might be further improved.

Cattle and lamb feeding trials have shown the organic acids present in silage to have ahigh
feeding value. This was especially true of lactic acid, the major one found in corn silage. If the
amount of lactic acid in corn silage could be increased, would the silage have a higher feeding
value?

Fermentation in the silo continues until a certain amount of acid is produced, the amount being
directly related to the moisture content of the ensiled material. When this degree of acidity is
reached, fermentation stops and the silage is preserved aslong as air is kept from it.

Since the acids produced eventually stop the fermentation, it was found through research that the
addition of ground limestone would neutralize these acids. This makes fermentation last longer
with more total acids being produced. The addition of one percent (20 Ibs. per ton) of pulverized
limestone approximately doubles the lactic acid content of the resultant silage.

A number of experiments were conducted to determine if thisincrease in lactic acid content would
increase the feeding value of the silage. The results showed that the addition of one percent
limestone to chopped corn at time of ensiling reduced the amount of silage required per pound of
gain. Thisincrease in feed efficiency averaged 6.5 percent. Although thisis not alarge increase,
limestoneislow in cost and its use offers other advantages.

The addition of limestone corrects the normal calcium deficiency of corn silage and the treatment
reduces the amount of molding and spoilage which may occur in the feed bunk in warm weather.
Another effect of the acid neutralization is that acids are lesslikely to attack silage walls. The
increased fermentation would also tend to increase the breakdown of nitrates should they be
present in the ensiled material.
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In the experiments discussed above, which were conducted at the Ohio Agricultural Research and
Development Center, the ground limestone was added by sprinkling over the top of the |oaded
wagons of chopped corn. Thisisatiring and time consuming procedure, hence, a metering device
at the blower which can be filled from the ground is more efficient.

Other Additives

Limestone or a mixture of equal parts limestone and ureawere found to be of equal valuein
producing organic acids in silage. For this purpose, limestone is much cheaper but urea supplies
nitrogen, a source of crude protein which is deficient in corn silage for growing-finishing cattle.
When corn silage isfull fed with little or no grain, 10 Ibs. of urea per ton will meet the protein
requirement. WWhen corn grain is fed at one percent of body weight per day (about half feed) with
corn silage, 20 Ibs. of urea are needed per ton. In three experiments conducted at the Ohio
Agricultural Research and Development Center, 20 Ibs. urea, 10 Ibs. of limestone, and 2 Ibs. of
defluorinated phosphate were added per ton of silage which was fed with a half feed of dry shelled
corn. Thus ration was not improved by adding supplemental natural protein from dehydrated
afafameal, soybean meal or a mixed protein supplement, all of which increased the cost of the
ration at that time.

Non-protein nitrogen may also be added to corn silage by the use of anhydrous ammonia. Pro-Sil
Is a proprietary mixture of molasses, anhydrous ammonia and minerals. These materials are
handled as aliquid and hence can be pumped.

Recent, marked increases in the cost of all forms of nonprotein nitrogen have removed much of the
advantage of adding these materialsto corn silage. Relative costs should be checked with other
sources of protein in deciding how to correct the protein deficiency of corn silage.

Numerous other additives for corn silage are being marketed. These include fermentation solubles,
antibiotics, enzymes, various mixtures, unspecified materias, etc. Some of these have been shown
to be of benefit when added to hay crop silage. Unfortunately, sufficient controlled research is not
available to evaluate them as additives to corn silage.

Increasing Energy Content

Although well-eared, well-matured corn silage is the top producer of beef per acre, it does not
contain sufficient energy to fatten young cattle at light weights. Levels of feeding and types of
cattle will be discussed later. However, one rule-of-thumb often used isto feed one pound of grain
per hundred pounds of body weight per day, plus all of the corn silage the cattle will eat.

In order to simplify storage and feeding, attempts have been made to produce a complete energy
feed that could be stored in asingle silo. Investigators at the Michigan Station were successful in
producing such afeed by the use of "center-cut" silage. This silage was harvested by cutting higher
than normal and by removing the top of the corn plant above the ear. Thus, a silage-containing a
higher than normal percentage of grain and hence energy can be produced.

Experiments were conducted at the Ohio Agricultural Research and Development Center to fully
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utilize the corn plant by feeding growing-finishing cattle and a beef cow breeding herd. Ear corn
was picked, processed through a combination chopper and roller mill and added to chopped whole
plant corn from asimilar area, thus, producing "Double-ear" silage for finishing cattle. The stover
remaining after the ears were picked was chopped and ensiled for cow feed. Ten pounds of urea,
10 Ibs. of ground limestone and 2 |bs. of dicalcium phosphate per ton were added to both silages.
These silages were produced in two consecutive years and fed to growing-finishing calves and
mature Hereford cows, respectively, astheir only rations. Results with both silages were very
satisfactory.

Other methods of stepping up the energy content of corn silage have been investigated. However,
none of them have been adopted on awide scale. Most of them require either extra machinery,
specialized equipment or additional labor at time of harvest. For these reasons, most producers
harvest and store corn silage and corn grain separately by conventional means and combine them
in desired amounts at feeding time. This simplifies harvesting procedures and allows more
flexibility in varying silage to grain ratios at feeding time.

Research is continuing on how best to salvage, for beef cow feed, corn crop residue following
harvest with a pickersheller. Numerous methods and machines are being used to salvage a part or
all of theresidue as silage or dry feed. Although there are problems in keeping harvesting and
storage costs in line with the quality of feed produced, the potential volume of materials which
might be used is tremendous.

Levels of Feeding

Many experiments have been conducted to study different methods of feeding, levels of silage and
combinations of silage and grain for finishing cattle. These have included alarge number of
general feeding experiments with different weights, ages, sexes and breeds of cattle and also more
basic experiments in which the net energy value of the various rations has been determined. In
general, it may be said that it takes a definite amount of energy for maintenance and gain of cattle,
that is, to finish a specific group of cattle and that, within certain ranges, it doesn't make too much
difference whether that energy comes from silage or grain nor what part of the feeding period they
are fed. Many combinations and systems have proven to be entirely satisfactory. However, if the
silage is not well-cared for and well-matured or is fed with limited or no grain, the length of
feeding period will be extended.

The importance of length of feeding period varies with the type of feeder. As stated previously, for
the farmer-feeder, aliberal use of corn silage will maximize the pounds of beef which can be
marketed from the acreage of corn grown. He may feed only one group of cattle per year and not
be concerned with keeping hislot full at all times. Other feeders may not produce enough corn to
feed the number of cattle they wish to feed and may have more money invested in their feed lot. In
order to maximize returns from the investment in feeding facilities, keeping the lot full at all times
becomes of more importance. To such afeeder, the length of feeding period, rate of turnover or
dollarsinvested in facilities per head fed is of considerable importance.

The level of corn silage included in the ration will aso be influenced by the type of cattle fed.
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Type of Cattle Fed

Some cattle finish more easily than others. Heifers fatten quicker than steers and steers easier than
bulls. Small, earlier maturing breeds finish sooner than large, later maturing breeds. These
differencesin ability to fatten are of importance in determining the level of silage that should be
included in the ration. Cattle which finish earlier and at lighter weights will make more efficient
use of high silage rations than those that require higher grain rations to finish properly.

Two experiments were conducted at the Northwestern Branch of the Ohio Agricultural Research
and Development Center to compare steers and heifers when fed corn silage with no additional
grain, acombination of silage and ear corn, or ground ear corn with no silage. Hereford steers and
heifers from one source were fed to final average weights of 1,000 and 850 pounds, respectively.
Net energy values of the rations were determined by the slaughter method in which representative
animals were slaughtered and analyzed at the beginning and end of the experiment.

As expected, heifers reached their final weights sooner than steers. In all cases the heifers
consumed more feed per unit of weight and, even though 150 pounds lighter, were fatter than the
steers. Thisresulted in a greater storage of energy by the heifers and, on the average, a higher net
energy value of the rations when fed to heifers. There was an interaction among rations and sexes
in thisregard. The net energy value of the corn silage ration averaged 17% higher when fed to
heifers but there was little difference in net energy of the ear corn ration when fed to either sex.

These results indicate that, when fed without additional grain, corn silage has a higher value when
fed to heifers than when fed to steers. Evidence is also accumulating that the same may be true
when fed to smaller, earlier maturing cattle as compared to larger, later maturing types of either
SEX.

Summary

Well-eared, well-matured corn silage is the top producer of nutrients per acre of cropland. Its
liberal use allows the farmer-feeder to market the most pounds of beef from hisfarm. Corn planted
for silage should be the same as if planted for grain and should be allowed to mature prior to
ensiling. Silage yields per acre and silo capacities are rather meaningless unless dry matter content
is known. Although corn will ensile satisfactorily without additives, its value can be profitably
improved by adding 20 pounds of ground limestone per ton of chopped corn at time of ensiling.
The profitability of other additives will depend upon their effectiveness and, in the case of urea
and other sources of NPN, upon their cost relative to other sources of nutients.

A number of methods for increasing the grain content of corn silage can be used. However,
harvesting and storing silage and grain separately by conventional means seems most efficient and
allows more flexibility in feeding. Many combinations of silage and grain are satisfactory for cattle
feeding. Proportions of each included in the ration will be influenced by maximizing pounds of
beef sold per acre of cropland or minimizing feedlot investment per head marketed.

When fed without additional grain, corn silage has a higher value when fed to early maturing types
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of cattle; such as heifers, than when fed to later maturing types, such as steers.

Related web pages:

o Cattlemen on the WEB
o Western Producer
« American Beefado International

Commercial suppliers:

o Noneidentified.

Electronic mailing lists:

o Beef-| listserv address: LISTSERV @WSUVM1.CSC.WSU.EDU
« BSE: Bovine Spongiform Encephalopathy

Subscription address: listserv@listserv.net

Subscribe to BSE. Type "SUB BSE-L Y ourfirstname Y ourlastname™ in thefirst line
of the body.

« BEEFTODAY-L: Beef Today Mailing List

Subscription address. ma ordomo@angus.mystery.com

Topics. A forum for cattle producers to discuss issues, operations, and ideas with each
other and the editors of Beef Today. Through this list, producers can gain further
insight into past Beef Today articles and help develop future ones. However,
discussions are not limited to what has appeared or will appear in the magazine.

Subscribe to BeefToday-L . Type "subscribe Beef Today-L Your E-mail Address” in
the message body. (Not supported by all browsers.)

Suggested references:

If you are interested in any of thetitles below, click on thetitle and it will take you
to Amazon.com for ordering. Click on the icon at the left for more information.
AMAZON.COM

« Approved Practicesin Beef Cattle Production - by Elwood M Juergenson - Publication Date:
February 1980 - List: $26.60
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» Beef Cattle Feeding and Nutrition - by Tilden Wayne Perry, Michael J. Cecava (Editor) -

Publication Date: July 1, 1995 - List: $74.95

Booknews, Inc. , 03/01/96:

Helps ranchers and feedlot managers maximize yields by offering information about feeding
and nutrition of beef cattle from breeding to finishing. Describes cattle's requirements for
vitamins, minerals, and protein; computer methods for calculating and monitoring rations;
feed stuffs, including pasture and forages, hay, silage, and concentrates, the breeding herd,;
and aspects of the finishing process. Updated and augmented from the 1980 edition.
Annotation copyright Book News, Inc. Portland, Or.

« Beef Cattle- by Alvin Ludwig Neuman - Publication Date: July 1986 - List: $80.95

» Beef Housing and Equipment Handbook/Mwps-6 - Publication Date: February 1987 - List:
$7.00 + $1.85 special surcharge

» Beef Production and Management Decisions - by Robert E. Taylor - Publication Date: July

1993 - List: $89.00
The publisher, Prentice-Hall Career & Technology :
The text examines the primary biological principles that contribute to raising productive
beef cattle and discusses the biological and economic principles that serve as the foundation
for effective management decisions. The text's integrated approach to the various sector s of
the beef industry gives students a more unified perspective. The second edition continues to
examine management issues in great depth. Chapters are devoted to topics such as
commercial cow-calf management decisions, yearling-stocker management decisions,
feedlot management, and retail beef products and consumers.

« Beef Production from Different Dairy Breeds and Beef Crosses- by G.J. More O'Ferrall

(Editor) - Publication Date: January 1983 - List: $113.50

» Beef Production from Silage and Other Conserved Forages (L ongman Handbooks in
Agriculture) - by JM. Wilkinson - Publication Date: June 1986 - List: $5.95 + $1.85 special
surcharge

o Lamenessin Cattle - by Paul R. Greenough (Editor), A. David Weaver (Editor) - Publication
Date: January 1997 - List: $75.00

« Nutrient Reguirements of Beef Cattle (Nutrient Requirements of Domestic Animals
(Unnumbered).) - Publication Date: June 1, 1996 - List: $29.95

« The Lasater Philosophy of Cattle Raising - by Laurence M. Lasater - Publication Date:
January 1, 1993 - List: $12.00

« Tropical Cattle: Origins, Breeds and Breeding Policies- by W. J. A. Payne, John Hodges -
Publication Date: July 1997 - List: $110.00

o Applied Animal Nutrition: Feeds and Feeding - by Peter R. Cheeke - Publication Date:

August 1998 - List Price: $92.00

Booknews, Inc. , June 1, 1991

Cheeke (Oregon Sate) discusses the agronomic, nutritional and toxicological properties of
temperate and tropical feedstuffs and gives a solid grounding in the fundamental s of feed
processing, diet formulation and feed manufacturing. He covers a broad range of species
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from livestock and poultry to fish and wildlife. Annotation copyright Book News, Inc.
Portland, Or. --Thistext refers to the hardcover edition of thistitle

From the Back Cover

KEY BENEFIT: Suitable as either a book for undergraduate coursesin Animal Nutrition or
a reference for professional animal nutritionists, extension agents, veterinarians, and
livestock producers. KEY TOPICS. This book has a two- fold objective—(1) to describe the
properties of feedstuffs used in the feeding of domestic animals and (2) to provide
information on feeding practices for a variety of domestic and exotic animal species.

o A Guideto Raising Beef Cattle (Storey Animal Handbook) - by Heather Smith Thomas -
Publication Date: June 1998 - List Price: $18.95

o TheUseof Drugsin Food Animals: Benefits and Risks - by Subcommittee on Drug Usein

Food Animals, National Research Council - Publication Date: November 1998 - List
Price: $34.95

Synopsis

The book overviews why and how drugs are used in food-producing industries--poultry,
dairy, beef, swine, and aquaculture; discusses the prevalence of human pathogens in foods
of animal origin; and addresses the transfer of resistance in animal microbes to human
pathogens and the resulting risk of human disease.

Periodicals:

o Noneidentified.

This page was last updated on November 16, 2002
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Coping with Calving Difficulties

Causes of calving difficulty (dystocia) may be separated into two
categories. 1) Contributing causes can be identified before the process
of giving birth (parturition) begins. 2) Immediate causes are those that
can only be recognized after acow isin labor. At that point dystocia
cannot be prevented; only the severity can be minimized. However, the
incidence of dystocia can be reduced by management decisions based
on understanding the contributing causes.

Contributing Causes

The younger a heifer is when she calves, the more difficulty she will
have. Regardless of age at calving, the highest incidence of dystociais
in first-calf heifers. Second-calf cows have more dystocias than mature
COWS.

Birth size and shape are heritable. Sires can be chosen to reduce calving
difficulty. Using a sire breed larger than dam breed in a cross-breeding
program tends to increase calving difficulty. However, within each
breed are bulls that contribute less difficulty than others.

Ease-of -calving data has been tabulated on some bulls used widely in
artificial insemination programs.

Level of nutrition plays an important role in determing age and weight
at puberty and parturition. Most heifers reach puberty before they are
large enough to be bred and calve without experiencing difficulty.
Malnutrition may result in an undersized or misshapen skeleton,
including the pelvis. Over-feeding heifers during late pregnancy to
compensate for small size at breeding may favor growth of the fetus,
upsetting the balance between fetal size and pelvic diameter. Excessive
energy intake may result in deposition of fat in the pelvic cavity,
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favoring dystocia. An increased incidence of calves presented backward
in feedlot heifers has been observed. One possible explanation is that
abdominal fat prevents repositioning of the fetus after some critical
time during gestation.

Diseases that cause late-term abortion or fetal death often result in
dystocia. The dead fetus may be presented abnormally or may be
distended with fluid or gas. Maternal effects of abortion or fetal death
include uterine inertia, failure of the birth canal to dilate, and retained
after-birth (placenta). Previous injuries may result in a misshapen birth
cana or may produce pain during labor that interferes with delivery.

Immediate Causes

A large fetus relative to the diameter of the birth canal is the greatest
cause of dystociain heifers calving for the first time. This also accounts
for many calving difficulties in second-calf cows and small cows bred
to bulls of alarger breed. The other major cause of calving difficulty,
mal-position of the fetus as it approaches or enters the birth canal, may
occur in any cow regardless of age or size. In animals that ordinarily
have one offspring, there is only one normal position of the fetus during
birth: right side up, front end first, feet and head extended.

Relatively infrequent causes of calving difficulty include abnormalities
of fetus or birth canal, failure of birth canel to dilate, or failure of uterus
or abdominal musclesto contract effectively. These less frequent
situations usually require professional assistance.

Normal Parturition

Normal parturition is arbitrarily described in three stages. First stage
begins with uterine contractions, includes dilatation of the cervix, and
ends with entry of the fetus into the birth canal. Restlessness and
Isolation from the herd may be the only observable signs during this
stage. Heifers are generally more restless than older cows. They may
appear colicy, lying down and getting up frequently or kicking at their
abdomen. The first waterbag may appear toward the end of the first
stage. Stage one continues for two to six hours, or sometimes longer in
heifers.

Second stage comprises passage of the fetus through the birth canal.
During this phase the cow actively participatesin delivery. Fetal
membranes appear and rupture ahead of the fetus, providing lubrication
for its passage. Point pressure exerted in the cow's pelvis successively
by the head, shoulders, and hips of the fetus intensify abdominal
contractions. Mature cows are normally in second stage parturition less
than two hours. Heifers may normally require three or four hours.
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Once feet are showing, they should progressively advance and not
appear and disappear with each abdominal contraction. If feet are
protruding through the vulva with soles down, they are usually front
feet. If solesare up, they are usually hind feet. In anormal forward
delivery the front feet are side by side with jaws resting on forelimbs
and muzzle at about the fetlocks. The calf passes through the birth cana
inan arc. Asit entersthe pelvic inlet, direction of travel istoward the
tailhead of the cow, then parallel to the cow's back, then ever more
ventrally. Asthe calf's hips enter the pelvis, direction of travel istoward
the cow's rear feet. This arc keeps the calf high in the pelvic inlet and
takes advantage of the widest horizontal diameter of the pelvic opening.

Third stage includes passing fetal membranes and closure of the cervix.
The placentais usually expelled within eight hours, after which the
cervix secretes a thick mucus that helps prevent infection from entering
the uterus. Within 24 to 36 hours a person's hand will not pass through
the cervix; by four days only two fingers can be introduced.

Assessing the Need for Intervention

Limit the calving season to as short a period as practical. With a short
calving season it becomes more practical to observe cows often enough
to provide timely assistance. It is important to have a calving watch so
all signs can be observed and help given when needed, without
interrupting normal parturitions for unnecessary examinations. Record
expected calving dates of individuals; thisis practical only with
artificial insemination or hand breeding but is very helpful in
determining which cows to watch more closely.

Cattlemen should develop a competence and confidence in determining
when to intervene, in aiding deliveries, and in assessing the need for
professional assistance. A cow should be examined if she has labored
two or three hours without progress or if the calf has not been born
within two hours after appearance of a waterbag. Overzealous
intervention before the cervix is fully dilated may result in severe injury
to the cow as well asthe calf.

A cow can be more easily examined when she is standing. Lying down
forces her abdominal organs and the fetus into or against the pelvic
cavity. If acow will not or cannot rise, it will help to position her
upright on her sternum and stifles with her rear legs extended behind
her.

The vulva and surrounding area as well as the hands and arms of the
person making the examination should be washed thoroughly with
warm water and soap. Cleanliness at al times during examination and
delivery cannot be over-emphazized. Thoroughly lubricate the arms of
the examiner and the birth canal. Lubricating gels are available
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commercially, or one can be prepared by dissolving mild soap flakesin
asmall amount of hot water and allowing the solution to cool.

Carefully examine the birth canal to determineif it isfully dilated and
free of twisting and obstruction. Evaluate the size of the fetusin relation
to the diameter of the passage. Pull on and pinch afoot of the calf to
determine if it is aive. Examine the fetus to determine its position and
the presence of any abnormal structures. Normal birth is possible only
with the fetus in anterior or posterior presentation, right side up, with
head and limbs extended. The possibility of twins should always be
considered.

Determine whether the feet presented are front or rear feet. Front limbs
have two joints between the hoof and elbow, whereas rear l[imbs have
only one joint between the hoof and hock. A cow is more apt to require
assistance with a posterior delivery than with an anterior delivery. Rear
limbs are not as effective in initiating dilatation of the birth canal and
stimulating abdominal contractions asisthe head, the tail head of the
calf tends to impact against the cows back bone, the hair of the calf lies
the wrong way, and compression of the calf's abdomen causesitsrib
cage to expand. With posterior presentation, flow of blood through the
navel cord isimpeded early in delivery, and the calf's head is
submerged in fluid. Once the hips enter the birth canal, delivery must
be rapid for alive birth.

If examination reveals abnormalities of the fetus or birth canal, failure
of the tract to properly dilate, or a calf apparently too large for safe
delivery through the birth canal, professional help should be sought at
once.

Assisting the Delivery

Provide adequate facilities and equipment for aiding deliveries. A large
well-lighted stall should be reserved as a maternity area. It should be
sanitized and well bedded each time it is used.

Obstetrical chains are preferred to other traction aids because they are
more easily disinfected, and handles are available that may be quickly
attached anywhere along their length. Two Chinch chains, one 60-inch
chain, and two handles are desirable. Equipment should be cleaned and
boiled in minera oil after use to prevent spread of disease and rusting.
Cotton sash cord works well but should be discarded after use. A good
mechanical calf puller is needed, not for the amount of pressure it will
exert, but for the directions of traction that can be achieved. Other
methods of applying traction, such as block and tackle or fence
stretchers, apply no opposing force to stabilize the cow and allow
pulling parallel to her body only.
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Traction should be applied cautiously until the vagina and vulva are
fully dilated. Tearing the cervix or vagina may result in sterility or
death of the cow. The whole purpose of the procedure isto deliver a
healthy calf and prevent injury to the cow.

If forced extraction is required, chains should be placed carefully on the
extremities. If fetal membrances interfere, they should be torn away.
Place the noose of the chain above the fetlock and a half-hitch around
the pastern. This reduces the risk of fracturing abone or pulling off
toenails.

When one or both front or rear limbs or the head is retained in the
uterus, manipulation of the fetusis required before traction is applied.
Fetal parts must be guarded with the hand to avoid tearing the uterus.
Some mani pulations can be made with one hand; others require
opposing force. Opposing force is accomplished by placing aloop of
chain on afoot or the lower jaw and pulling on the chain with one hand
while repelling the poll, shoulder, elbow, hip, or hock with the other
hand. Care must be taken that the teeth or toes do not tear the uterus.

Anterior Presentation

To apply traction to the head, pass the chain loop over the poll behind
the ears and through the mouth. This causes the mouth to open, so care
must be taken that the calf's teeth don't |acerate the birth canal. Limit
head traction on alive calf to relieving impaction of the head and
extending the neck; pulling on the head to move the body may cause
injury to the calf's spinal cord.

If the muzzle appears before one or both feet, the elbow(s) may be
Impacted against the pelvic brim or the forelimb(s) may beretained in
the uterus. An impacted elbow can usually be corrected by moderate
traction on the foot, however, it may be necessary to apply opposing
force to the head to make room for correction. If one or both forelegs
are retained in the uterus, it is often necessary to push the head back
through the pelvic inlet to correct the problem. If it is very difficult to
get the head and both forelegs into the birth canal at the same time,
mechanical traction should not be applied. Either the positioning is
faulty or the passage istoo small to accomodate the calf.

Shoulder lock occurs when the calf's shoul ders become impacted at the
pelvicinlet. To relieve a shoulder lock, apply moderate traction to the
head and alternately apply traction to the forelimbs so the shoulders are
"walked" through the bony pelvis one a atime. If the shoulder lock is
severe, a caesarian section should be considered; a shoulder lock
relieved with difficulty may be followed by aworse hiplock.

Hip lock (calf's hipsimpacted at pelvic-inlet) should be dealt with
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promptly. The calf usually doesn't survive long in hip lock, and the cow
may become paralyzed due to excessive pressure on the nerves to her
hind limbs. Direction of traction is very important. If a hip lock
develops with the cow standing, fasten the forelimbs of the calf together
with a short chain, step up in the stirrup formed by the chain, and swing
your weight forward between the hind feet of the cow. Hip lock can
often be corrected in a cow lying down by repelling the fetus alittle,
then applying traction over the uppermost rear leg of the cow toward
her shoulder. A chain can be placed around the abdomen of the calf and
traction applied downward. A 45° rotation of the calf will aid in
relieving a hip lock because the vertical diameter of the pelvisis greater
than the horizontal diameter.

Posterior Presentation

A calf presented backward must be delivered backward. It is not
possible to turn a calf around in acow. Lubricate the fetus and birth
canal before