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Servi-Tech Laboratories

Dodge City, Kansas; Hastings, Nebraska; Amarillo, Texas

The following articles were collected from several different sources and contain information about using
drought-damaged soybeans as a forage source.

Excerpted from K-State Extension Agronomy e-Update, No. 359, 20 July 2012

Management options for drought-stressed soybeans

Prolonged heat and drought stress can cause considerable leaf loss and yield reduction in soybeans. If
the crop is so drought-stressed that it’s losing leaves or not setting pods, it may be time to cut it for hay.
This might have particular appeal for livestock producers who are facing dry pastures and supplemental
feed costs.

Soybeans with 50 to 90 percent leaves and a good number of pods at R4 (full pod) have a good chance of
producing a decent crop if allowed to mature -- especially if timely rains occur. In that case, it would
probably best to harvest the crop for grain, even though some of the leaves and flowers have dropped due
to stress. This is still a gamble, and good yields are not guaranteed even if the plants are in good shape at
R4. Stress during rapid pod growth reduces the number of beans per pod and reduces bean size. Pod
filling is the most susceptible time for drought injury to the soybean crop.

If possible, it’s best to hold off on making any decisions about cutting soybeans for hay until the plants are
moving into seed fill (R5 to R6). Beginning seed fill (R5) is the optimal time to cut beans for hay in order to
retain digestible nutrients. However, holding off until this stage of growth may not be possible if plants in
the vegetative stage are dropping half or more of their leaves already. If too many leaves are dropped, the
plants have reduced value as a hay crop. Producers may need to make the decision to cut for hay while
the plants are still in the vegetative stage, before the R5 stage, and before the soybeans lose too many
leaves. 

Soybean plants that still have 30 percent of their leaves can produce 0.75 to 1.25 tons (dry matter) of hay
per acre, with about 13 percent protein and 48 percent in-vitro dry matter digestibility. The more leaves a
plant has, the more hay tonnage it will produce. 

Like most legumes, soybean hay quality is fairly good, ranging from 15 to 20% protein.  

Soybean hay quality is roughly comparable to mature alfalfa. Once soybeans reach full pod and seeds
begin to swell, quality begins to decrease because soon after this stage, leaf yellowing and leaf drop are
initiated. In addition, the highest quality part of the plant is the leaf, and the least palatable portion is the
stem, which will often be left as waste if fed directly to cattle in a bale. Grinding the hay or ensiling the
soybean will increase the total dry matter consumed by the animal.

Excerpted from Univ of Nebraska CropWatch, July 27, 2012

Salvaging Soybeans as Hay or Silage

Rain-fed soybeans may still have an opportunity to produce yield in areas that receive sufficient and timely
rains. If that's not the case for your dryland soybeans, you may want to salvage them as hay or silage.

When made correctly, soybean hay and silage can have feeding values similar to those for alfalfa.

Harvest soybean forage when leaves start to turn yellow, just before they drop off. It's especially important
to harvest before a freeze to prevent rapid leaf loss.

Making Hay. Soybean hay is challenging to make. The stems are quite woody and dry slowly. Be sure to
condition or crimp the hay to hasten stem dry down. In contrast to the stems, soybean leaves dry quickly
and then become crumbly. Avoid raking the fragile leaves, which can contribute to yield loss and a much
lower feed value. If you must rake to merge windrows for baling, do it within one day of cutting. Do not ke
to hasten drying as leaf loss will be severe.
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Making Silage. Making good soy silage is less risky if you have silage equipment and do it right. I prefer
mixing chopped soybeans with corn or sorghum as they are being ensiled, but that's not always possible.
For straight soy silage:

C Get a good, clean chop.

C Uniformly add a silage inoculant designed for legumes like alfalfa.

C Add about one bushel of cracked corn or 50 pounds of molasses to each ton of wet silage to aid
fermentation.

C Pack soy silage especially well.

Obviously, you would rather harvest a good bean crop than make hay or silage from it, but when drought
and heat prevent a good bean crop, hay or silage may be a good alternative.

Excerpted from Iowa State University, Integrated Crop Management News, 2012.

Alternatives for Drought-damaged Soybeans - Bean Crop or Forage

Soybeans as a forage crop

If the decision is made to abandon a bean crop and instead harvest the soybeans as forage, the decision
should be made before the soybean plants reach developmental stage R6 (full green bean stage).
Soybean forage may be more valuable in a dry growing season when traditional hay production is limited. 

What is the quality of soybean forage?

When in vegetative and early grain development stages, the soybean plant is very similar in feeding value
and harvestable yield to that of more familiar forage legumes such as alfalfa or red clover.  As with other
forage plants, the developing stem becomes less digestible while the leaves, and in the case of the
soybean, the pods and developing seed remain highly digestible. Data presented in Table 1 shows relative
yields and nutritive characteristics of whole plant soybean forage at increasing stages of development. 
Note that while the protein and digestibility remain surprisingly constant over this range of harvest periods,
the harvestable dry matter increases with maturity.  Beyond R6, however, the leaf material will quickly be
lost, leaving a forage material with a high proportion of high quality pods with beans and the remainder
being very low quality, high fiber stems. The risk of pod and bean shatter loss also increases if soybeans
are harvested much past R6. The feed value of soybean stems alone is lower than that of corn stover.
However, the feed value of soybean hay containing leaves and mature pods is greater.

 

Yield and quality of soybean forage as affected by harvest maturity (Univ. Of Wisconsin)

Maturity stage Dry matter yield
(ton/ac)

Moisture % Crude protein % Relative feed value
index

R1 1.1 81.1 20.1 160

R3 1.7 80.7 18.1 138

R5 2.5 79.7 18.2 128

R1 - Any open flower at any leaf attachment point (node) on the main stem

R3 - At least one pod is 3/16th inches long at one of four uppermost leaf attachment points (nodes) on the main
stem with a fuly developed leaf.

R5 - Seed is 1/8th inches long in at least one pod at one of the four uppermost leaf attachment points (nodes) on
the main stem with a fully developed leaf.

Relative feed value index (RFV). An RFV of 150 approximates the feeding value of mid-bud alfalfa.  An RFV of 100
approximates the feeding value of nearly full bloom alfalfa.

Managing soybeans for dry hay  

Immature soybeans will have some of the same field curing challenges as other forage legumes, primarily
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due to stems drying more slowly than leaves. Soybean leaves become brittle when dry and can shatter
excessively during raking and baling. While the use of a mechanical conditioner will speed the drying of
stems, producers have found that flail conditioners lead to more leaf and pod losses than roller-type
conditioners. If windrows are raked, it should be done when relative humidity levels are higher and leaves
have absorbed some moisture, conditions that occur during early morning, late evening or nighttime hours.
Soybean hay bales are subject to more rain and weathering loss if stored outside than are those of grass
or alfalfa hay, so inside or covered storage is recommended.

Managing soybeans for silage

Producing good soybean silage requires techniques more similar to those used for silage produced from
alfalfa than for silage produced from corn.  Better feed value retention from soybean dry matter will occur if
soybeans can be stored as silage than hay. The target range for moisture content when ensiling soybean
is 60 to 65 percent, so green plants cut for silage may require some field wilting before chopping. Drying
conditions will dictate how long the wilt period should be. If wilted too long, the silage will be more difficult
to pack, and you increase the risk of increased dry matter loss from excessive respiration and heating
during ensiling. Excessively dry haylage may represent a fire hazard.

Soybeans chopped and stored at higher than 70 percent moisture may undergo abnormal or incomplete
fermentation and will begin to lose dry matter as seepage (effluent) losses. Use caution when locating a
site for silage storage with potential for seepage losses because off-site movement of silage effluent can
become an environmental hazard as a ground or surface water contamination source. High-moisture
forage legumes, likely soybeans too, usually have lower concentrations of soluble carbohydrates than
does chopped corn.  Adequate concentrations of soluble carbohydrates are necessary for rapid pH
decrease during the ensiling process.

 It is difficult to estimate the moisture content of immature, standing soybeans. Sample several
representative plants from the field and have moisture determinations made at a nearby feed testing
laboratory. Alternatively, check plant moisture with a home check using an accurate scale and a
microwave oven or heat lamp to dry the sample. Use caution when drying forage at home with a
microwave oven or  heat lamp. As the plant material dries, it becomes more combustible. Special
precautions should also be taken to avoid permanent damage to microwave ovens. 

A few additional cautions about using soybeans for forage

Review your fungicide and herbicide labels for any restrictions regarding preharvest intervals. Soybean
forage being stored as silage often will ferment more favorably and attain a lower pH  if inoculated with a
lactic acid bacteria inoculant applied at the chopper or at the silo. Several animal nutritionists say that very
immature, green soybeans with only small pods and no appreciable bean formation can be fed as you
would feed other legume forage. However, as the whole plant fat content increases with bean
development, these nutritionists caution producers to limit the amounts fed daily to livestock. Check with a
nutritionist when formulating rations containing soybean forage.

Excerpted from Michigan State University Extension, 19 July 2012

Harvesting drought-stressed soybeans for forage

Feeding drought-stressed soybeans to livestock is an option, but make the decision carefully.

Some soybean producers may be considering harvesting severely drought-stressed soybean fields for
forage this summer. This is not an easy decision and producers should consider the value of the soybean
grain compared to the value of the soybean forage. Other considerations include impacts on crop
insurance payments, federal disaster aid and feeding restrictions for all pesticides applied to the
soybeans.

Value of soybean grain versus value of soybean forage

Estimating the potential grain yield of drought-stressed soybeans is very difficult. This is because plants
that have retained more than 50 percent of their leaves have the potential to produce a good grain yield as
long as significant rain occurs before they stop producing flowers (early August). Be patient and assess
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the grain yield potential in mid-August. At this time, if more than 50 percent of the leaves have been lost,
the plants have stopped producing flowers and few pods are present, grain yield will be very low.

A reasonable estimate of the dry matter yield for drought-stressed soybean forage would be 1.5 tons per
acre. According to the feed tables in the Nutrient Requirements of Dairy Cattle, soybean silage harvested
at early maturity contains 17.4 percent crude protein (equivalent to mature alfalfa hay), 1.29 NEL 3X
Mcal/Kg (equivalent to mid-maturity alfalfa hay), 46.6 percent NDF (equivalent to mature alfalfa hay) and
5.7 percent ether extract or oil content (about 2.5 times the amount in alfalfa hay). These values will
change with the development stage of the crop. This is especially true for the ether extract or oil content.
Because the oil is in the seeds, larger, more mature seeds will increase the oil content.

Impacts on crop insurance

The key message here is communicate closely with your crop insurance agent before taking any actions
such as harvesting the crop for forage (including grazing) or destroying the crop and planting an
alternative forage crop. Failure to communicate with your agent prior to these actions will result in a loss of
indemnity payments.

USDA program eligibility

Contact your localUSDA Farm Service Agency office to determine how harvesting the field for forage or
replanting to an alterative forage crop will affect USDA program eligibility.

Pesticide feeding restrictions

Soybeans treated with the following herbicides can be harvested as feed and fed to livestock:Soybeans
treated with the following herbicides can be harvested as feed and fed to livestock:

C Boundry

C Dual II Magnum/Parallel

C First Rate

C IntRRo/Microtech

C Prowl H2O/Prowl

C Sencor

C Sharpen

C Trifluralin

C Basagran

C Glyphosate

C Poast/Poast Plus

Always read and follow information listed on these product labels regarding feeding treated crops. The
Poast/Poast Plus labels are a good example of why this is important because they state that treated
soybeans can be harvested for hay, but not for silage. Soybeans treated with herbicides other than those
listed above cannot be harvested as feed and fed to livestock.

Soybeans treated with the insecticides listed in Table 1 can be harvested as feed and fed to livestock.
Soybeans treated with insecticides other than those listed in Table 1 cannot be harvested as feed and fed
to livestock. As always, carefully check and follow the product label.

Soybeans treated with the fungicides listed in Table 2 can be harvested as feed and fed to livestock.
Soybeans treated with fungicides other than those listed in Table 2 may not be harvested as feed and fed
to livestock. As always, carefully check and follow the product label.

Harvesting for hay

Harvesting soybean forage for silage is preferred over baling it as dry hay because ensiling retains more
dry matter during harvest and storage. However, it is possible to make high quality hay from soybeans in
the R3 to R5 growth stages. There are lots of leaves at these stages and the pods are less likely to shatter
during mowing and raking operations. Use a roller-type mower conditioner set to lay the hay in a wide
swath and leave about 4 inches of stubble. When dry, slowly and gently rake the swath into a windrow in
the morning when humidity levels are higher to avoid leaf loss. Invert the windrows after several hours of
good drying conditions and bale in the early evening to avoid further leaf loss.
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Table 1. Insecticides having specific statements on their labels that allow
harvesting treated soybeans for livestock feed.

Product Active ingredient Forage and hay pre-harvest
interval (PHI)

Baythroid XL cyfluthrin 15 days for dry vines (hay) and
green forage

Bifenture EC bifenthrin No specific statement on label

Brigade 2EC bifenthrin No specific statement on label

Dimethoate dimethoate Some formulations - do not graze
within five days of last   application.
Other formulations list no specific
statement on label.

Intrepid methoxyfenozide 7 days for hay or forage

Lannate LV   & SP methomyl 3 days for forage, 12 days for dry
hay

Leverage 2.7 imidacloprid/ cyfluthrin 45 days for dry vines (hay), 15 days
for green forage

Leverage 360 imidacloprid/ cyfluthrin 15 days for dry vines (hay) and
green forage

Radiant SC spintoram No specific statement on label

Sevin carbaryl 14 days for grazing or harvest for
forage

Table 2. Fungicides having specific statements on their labels that allow
harvesting treated soybeans for livestock feed.

Product Active ingredient Forage and hay pre-harvet
interval (PHI)

Alto 100 SL cyproconazole 14 days for grazing forage (no
information on hay)

Headline pyraclostrobin 21 days for hay and 14 days for
forage

Headline SC pyraclostrobin 21 days for hay and 14 days for
forage

Priaxor fluxapyroxad + pyraclostrobin 21 days for hay and 14 days for
forage

Quadris azoxystrobin 0 days for hay and forage

Quadris Xtra azoxystrobin +
cyproconazole

14 days for hay and 14 days for
forage (when 6.8 fl. oz. per acre or
less has been applied)

Quilt azoxystrobin 0 days for hay and forage

Harvesting for silage

The crop can be harvested from R3 to R6. Soybeans harvested at R3 to R5 will produce high quality
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forage and have lower oil content than those harvested at R6. The higher oil content may cause
fermentation problems. However, soybeans harvested at R6 will produce more dry matter. Mow the crop
with a mower conditioner equipped with roller crimpers. Experience from Wisconsin indicated that flail
conditioners cause more damage and dry matter loss than roller conditioners. As with alfalfa, soybeans
should be allowed to wilt in the field to 65 percent moisture before chopping.

Determining the whole plant moisture content is critical to achieving proper fermentation. Collect
representative samples from the chopper and use the microwave method to determine whole plant
moisture levels before chopping each field. Adjust the chopper to produce a 3/8-inch cut to improve
packing.

Feeding soybean hay

Soybean hay has a tendency to cause bloat in cattle, so it should be fed carefully. Mix the soybean hay
with grass hay or fill the cattle up on grass hay prior to feeding soybean hay. Horses can safely consume
soybean hay if it is baled and stored properly.

Feeding soybean silage

Feed quality of soybean silage is equivalent to alfalfa haylage. Soybean silage is less palatable than
haylage or corn silage. However, it can make up 15 to 20 percent of a dairy ration without impeding animal
intake or milk production. The exception is when the soybeans are harvested after the R6 stage is reached
as more seed (higher oil content) is present, which can affect fermentation and palatability.

Harvesting soybeans for forage is an individual decision and should be given careful consideration. Be
patient and wait until early to mid-August to make the final decision as soybeans can recover from drought
stress if significant rainfall occurs before August.


