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Making Quality Alfalfa Hay In Less Time, With Fewer Risks

The threar of rmin s one of the greatest wormes
facing alfalfa hay producers in much of the United
Stares. This threat causes lower hay qualicy and deters
alfalfa production, particularly in the eastern half of

the country,

Ie talees absoaat 30 sunshine howes oo feld-cure non-
conditioned hay in the Midwest, according to Univer-
siey of Wiscomsin studies. In the spring, this requires
about four days and decreases 1o abour cheee days in the
summer. Humidity, temperature and wind speed also
influence cuning time.

Even under good deying conditions, Michigan
State University reports that 20 percent of the crop dry
miatier is lost by the time the ceop 5 put into storage.
The loss is 30 o 40 percent under poor deying condi-
tions, with even greater losses under very poor drying
condirions. Mucrient loss is as high or higher than dry
marrer losses.

The longer cur alfalfa remains in the field, che
greater becomes che risk. This is orue even in arcas of
the country where rains are nor common during che
hay harvest scason. Besides rain damage, other risks or
problems associated with slow hay removal from the
ficld may include:

® Wheel crathe damage 1o alfalfa regroweh

% Bleached hay

® Excessive leaf loss

* Delaved icrigation

* Damage oo regrowth from windrows shading

planis

Because getting alfalfa off felds a3 soon as possible
i $0 important, increased emphasis is being placed on
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l. Haseening drying rime in the feld with drying
agents

2. Baling hay ar higher moisture levels and safely
storing it by using chemical preservatives or eroifi-
cial drying.

This brochure describes these praceices and pro-
vides management recommendations for methdads thar
result in higher qualicy alfalfa hay.

Recently, the most acrention has been given 1o hay
drying agenrs, which also are called chemical condition-
ers. The term dessicancs also has been used, bur can be
confusing and will not be included in chis publicacion,
The use of hay drying agents will receive the mapor
emphasis of this brochure,
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Artificial Drying

Artificial drying is becoming more important as a
tool to speed up field removal of alfalfa hay. It is espe-
cially important in some of cthe norcthern states where
seagons are short, rainfall is frequent, relacive humidioy
is high or eemperatures are relacively low in spring and
fall. However, it also is being used in southern states to
avoid rain-damaged hay.

Artificial rJl:].linE acdds oo the cost angd labsor of ha,!lr
making. However, it:

* Reduces dependence on weather

* Minimizes dry nuateer losses

* Resules in berrer quality hay thar often brings a
higher price

* Reduces or eliminares the need for hay
PrEservatives

* Properly cures hay char varied in moistare at
baling

Artificial hay drying uses fans to force air through
hay. The air often is unheated, but using air heated by
solar collectors is gaining in populariey. Fans usually are
used continuously on recently harvested hay, even when
the air used is unheared and weather conditions are
damp. This is necessary to keep hay cool and maineain
high qualicy.

Hay deving cime varies considerably, depending on
vilume of hay to be dried, moisture content of the hay,
size of fans, outside air cemperagure and humidicy, One
cash hay producer repores chat his 30 percent moisture
baled hay can be dried oo 13-16 percent moisture in two
or three days with drying fans wsing unheated air in
grain bins, This is when daytime temperatures reach
G0-70 degrees. Drying time can extend to a week, how-
ever, when conditions sre not ms favorable.

A dairyman reports thas he can dey his 35 percent
modsture big round bales with solar-heared air in as few
as 36 hours when days are sunny and humidiey is low,
His average drying time is 48-72 hours, but can take
cighe days during long rainy perinds.

Many different kinds of sonecoures can be used for
artifically drying hay. Some are experimental; others are
being wied commercially. These include towers, con-
ventional barns, pole barns and grain drving bins,

Arcificial hay drying costs depend a grear deal
upon the type of scructure builte or adapeed for che sys-
rem and the electricity needed to run the fans. Labor is
probably the greatest oose in operacing an arcificial hay
drying system. Moving baled hay in and our of dryers is
laboe intensive. Coses may range from $10 w0 $20 per
ton. Labor costs are less for loose or chopped hay, buc
the market for chis cype hay cannot compare 0o baled
hay.

Diryers can handle hay as high as 30 percent mois-
ture, but 35 percent is usually considered the highest
moisture that can be dried economically. However, it
may be cconomical to dey the higher moisture hay if it
otherwise would be ruined by prolonged rainy weather.

One study has shown thar 34 percent of the leaves
are lost when alfalfa is baled ar 35 percent moisture and
56 percent lost when baled ar 20 percent moistuge. This
cranslaves 1o a difference of up 1o 133 pounds of crude
protein per ton of hay, worth abour $30 when soybean
meal sells for 3200 per von.

In Conclusion

Much time and considerable risk can be removed
from making alfzlfa hay and storing it safely. Hay drying
agents, also known as chemical conditioners, can be
used in combination with mechanical condicioners o re-
duce the time it takes to dry alfalfa in the field in prepa-
ration for storage as hay,

Pracrical steps, too, can be followed to speed up
hay drying and improve hay qualiey. Both hay preservi-
rives and arvificial deving permit safe baling at higher
moisoure levels, further reducing curing time and
weather risks and providing a higher quality hay product.

Ocher produces and pracrices should be evaluared
carcfully in your own operations and under your grow-
ing conditions. Fully measure cheir pracrical applica-
tons, resules and economic effects on reaching your goal
of preducing high qualicy alfalfa hay.

Drying Agenis — What They
Are and What They Do

Hay drying agents are chemicals thar are applied
o standing forage before or at cutting. They reduce
field deying time by increasing the rate of wacer loss
from cut alfalfa. These materials do not directly dry the
hay. The chemicals break down the waxy layer called
the cuticle on alfalfa stems, allowing moisture to evapo-
rate faster. In comparison, mechanical conditioning
physically breaks this waxy layer.

Two chemicals that cradicionally have been used as
drying agents on alfalfa are potassium carbonate and so-
dium carbonate. Both can be purchased generically or as
commercial drying agent produces. Potassium carbonare
is considered the more effective of the cwo, bur also is
the more expensive. Sodium carbonate somerimes is
mixed wich potassium carbonare 1o reduce costs.

Ocher commercial drying agents are available in
addicion o potassium carbonare and sodium carbonate.
One which has worked well in commercial operations
uses alkaline n-silicates and alkaline carbonaces in com-
binacion with wecting agents. Other compounds are
being investigated and may be available in che future,

The use of hay drying agents promises (o Increase
draratically. It has been somewhat of a surprise that
the use of these materials has not caughe on faster chan
it has. A large number of university and industry tescs,
as well as on-farm trials and full-scale commercial opera-
tiond, have shown that hay doying agents can speed the
drying of alfalfa hay and redude the risks of hay making.

Hay drying agents are most effeceive during good
drying conditions — warm weather, low humidity, dry
soil, light brececs, alfalfa with small scems and wnide,
thin windrows. They are less effective in the first alfalfa
curring when these good drying conditions are less
likely 1o occur than in mid-summer. Compared o
mowing with a standard mower-conditioner alone,
chemical conditioning usually reduces curing time in
northern seares by 0-Y% day at the firse cucting, Ye-1
day ar second curring, ¥2-2 days ar third curring and
0-1 day ar fourch cutting.

Recommended application rates vary. Michigan
Srare University recommends Y pound each of poeas-
sium and sodium carbonare per gallon of water applied.
Some other universiries recommencd application rates
based on escimared alfalfa yvield for che cuering, which
improves the effectivencss of the marerial on heavier
cuttings. ‘Ohio State University suggests applying five
pounds of sodium or porassium carbonate per ton of
dry mateer being harvested.

Sampling procedures are available o predicr yicld
per acre., One casy procedure is o clip the crop ar nos-
mal cutting heighe from a cypical area of growth in a
thiree foot by three oot arca and weigh the sample to the
nearest tenth of a pound. Repear in several other arcas
and average che resules, Calculare baled tons per acre by

muleiplying ehe average sample weighe by 0.6, Thes
method assumes standing alfalfa 1x ar 75 percent
MsiSTLTE.

If computing on a dey mareer basis, a microwave
oven is a reliable drying rool. Contact your local cooper-
ative extension service for full informarion on caloular-
ing dry marcer and follow dirccrions on che container of
the commercial produce you are using for mose informa-
tion on application rates.

Phass: My & Farage (e mapaaie

As mentioned previously, drying agents most
commonly are sprayed on standing alfalfa ar the rime
of cutting. Spravers usually are mounted on the mower-
conditioner. It 15 véry important that che spray macerial
uniformly covers the whole plant stem. Use full-cone
nozzles and a push bar mounted ahead of the spray
boorm t0 asure proper wetting and 0 minimize cvapo-
Futaog and I:I'\'H*FI'D-}' Imﬁn.

Application rates often call for as much as 30-30
gallons of water per acre with the drying agent. This
requirement is considered & major reason why drying
agents have not gained wider acceprance. To lesson the
high water requicement, controlled droplet applicators
are being tried.

Ewven |hflll.lEh s .IFPJ:iI:'!Iil,m ries wﬂ] CRLISE
frequent stops eo fill application tanks, an Ohio State
University publication points out that this amount of
water is insignificant compared to the amount of water
in the crop. For example, the fresh weight of one ton of
diry alfalfa would be about 4% tons and would contain
abour 870 gallons of warer.



Economics of Using
Drying Agents

Chemical hay conditioning may cost between
5190 and §10.00 per ton of hay produced . according
ro Michigan Seare University figures. To equip a
mower-conditioner of a tractor with a tank and spray
equipment costs about § 1,000 for parts and marerials.
Mixing and handling the spray material may incresse
mowing time 10 o 20 perocar. Altogerher, increased
COST may amount 1o 73 cents per ton of hay for equip-
ment, labor and added fuel — for a roral cost of ar lease
£2.65 per ton and as high as $10.75 por toa.

15 the added oost and efforc worth ic? Under long
periods of good drying conditions, chemical hkay condi-
vioming gives litele benefic, However, under poor drying
conditions, it may save an enrire crop. Michigan Stare
University computer simulacion studies over 23 years of
hay making indicate that chemical conditioning can re-
duce dry matrer losses by 75 pounds per acre and pro-
rein losses by 30 pounds per acre in second or third
curcing alfalfa.

This extra hay yield and quality can cut a farmer's
use of feed supplements and feed coses by $6 per ton of
hay fed. When compared to the $2.65 treatment cost,
chemical bay conditioning provides a gain in crop value
thar exceeds che cost. Ar a 510.75 cose, it does not,

Guidelines for Using
Drying Agents

Effective and economical use of hay condirioning
chemicals begrins wich good harvest managemene prac-
tices, Many of chese procedures simply are ehe use of
common sense, which apply whether a drying agene is
used or not.

Topsoil moisture should be considered since i will
influence che drying race of alfalfa hay. If the ground is
wetter than che cur hay, moisture evaporating from the
soil will be absorbed by the hay abowve it. If drying
agenes are wsed, chis absorbtion can happen even fasrer.

IF possible, cut hay when the soil surface moisrure
15 below 453 percent. If faced with frequent rains, cur
when weather conditions are best and ler hay lie on wer
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ground unril ir reaches the moisture level of the ground.

At thar point the hay will dry no more until the ground
under it dries, so producers should consider moving the
hay so che ground can dry faser.

Move hay very carcefully, howewer, Leaf shatrer can
be high on alfalfa containing less than 50 percent mois-

ture. Rake into a windrow while hay is scill cough in oe-

der to retain leaves. Windrows may need oo be turned
again if the soil below them is damp. Turn windrows
dunng late evening, carly morming or ar night when
high humidity and dew reduce leaf shareer.

When relative humidity is high, the evaporacion
rate 15 bow and hay drics slowly. Gently rake or red hay
treated with a drying agent under chese climacic condi-
tions 10 expose hay oo néw air, rather than the saturared
air that becomes trapped wround swachs or windrows.

Here are a feve sider ssgpentions fo spwed dryimg,

* Have as much hay on the ground as possible by

midday, when drying conditions are best.

® [f fields have norch and south facing slopes, con-

sider baling che south-facing portion, which dries

faseer, and chopping for silage the part of the ficld
that faces north.

= Adjust the conditioner 50 that hay 15 laid down

in a wide swath pattern and wich a high profile

that air easily can move through,

® Taller srubble will aid deying the lower part of

hay by keeping the hay off the ground and allow-

ing better acration.

#* Avoid deep, dense windrows oo allow Rsser

drying of alfalfa hay. A narrow, thick windrow

will nor dry as fase as a wide, thin one that exposes
mare of the hay to sunlight and drying winds.

Make windrows as wide and thin as YOur baler

or chopper can hamdle.
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Early Cutting Essential

Cue early to produce high qualicy, high valee hay.
Cur alfalfa in the bud stage for oprimum feed value, ani-
mal performance ancdllor price, Alfalfa lefe growing be-
yond the bud stage declines in digestibility about 0.4
percentage unit per day, resulting in a loss of one pound
of milk per day, based on University of Wisconsin
srusdies.

Farmers often rltl:.'u_,- r.'ul!l:juE 1o the |'||:r]:u_'a. aof "herrer
weather.” However, Mew York sradies have shown thar
it is berrer co cut carely and cake a chance on rain damage
than wair for more certain drying conditions and allow
the crop 1o further mature and lose much of ics quality.
Cows fed early-cur, wearhered hay produced four
pounds more milk pee day ehan cows fed late-cut, non=
weathered hay. Drying agents can speed drying, reduc-
ing rain risk, for early-cuc hay.

Baling ai Higher Moisture

Baling ar higher modisoure levels and using cheni-
cal preservacives is anocher way o get hay oue of the
ficld carlicr. Bescarch wich hay preservatives ar many
midwestern and castern universities shows thae:

* Higher moistare alfalfa hay (25 oo 30 percent

modsture) treated uniformly with an adequace

amount of chemical preservative such as propionic
acid and baled properly was comparable in qualicy

o hear-dried hay. Preservarives muse be applied

uniformly and at che correce amount, based on

yield and moisture content, or heating and maold
can develop.

* There is no need 0 apply preservatives when hay

modseure is below 20 percent.

#* Harvested yiclds averaged 140 o 300 more
pounds per acre when preservatives were used be-
cause there was less field loss due to leaf shatter
and exposure 1o adverse weather.

® Treating and baling ac 25 vo 30 peroent moisture
permits baling earlier in the morning and larer
into the evening and at night. Baling with préesery-
arives safely can begin as much as 12 w0 24 hours
earlier than baling without preservatives.

* Hay preservarives can be used in combinarion
with hay condirioners in the same harvesting sys-
rem and the benefics of cach will be addinive. At
lease gne commercial product combines a preserva-
rive with a chemical conditioner which is applied
at time of cutting.

There arve some otber factors ihat shanld be comsidered wiem
aniwy ctenraal by preservaiives:

* Propionic acid hay preservatives cost 4% to 73
cents per pound. At an application rate of 20
pounds per ton on hay containing 23 percent mois-
rure, the preservarive cost per ron will range from
9w 15,

* While baling ar higher moisoare levels and using
h::,.- [Preservatives save et thus m\'in@; may nog
be economically justified under good drying condi-
tions. Many producers find that preservatives ane
economical only when they allow baling to avoid
rain damage,

* Some producers routinely use hay preservatives to
bale hay. They like the insurance the preservatives
provide against mis-judging hay maoisture,

® When hay is baled ar higher than noemal mois-
rure levels, leafier hay results, which often sclls a
a higher price. Hay often stays greener, is softer
and smells cleaner,

® Producers marketing hay for horses cannot afford
the risk of moldy hay and may find preservacives
beneficial eo their operation. However, some
horse, carcle and dairy owners object (0 preservi-
tives and will not buy hay treared with them.

Be carcful in selecting hay preservacives, Propionic
acid is one of the best and is available in commer-
cial produces and in generic form, If a produce 15
based on propionic acid, do nor use thar produce if
it contains less than 50 percent propionic acid, be-
cause it may not be economical o use ar applica-
cions retes needed to preserve hay.



