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We’ve been assisting farmers and ranchers with testing forages.  The 
tests have been coming back from non-toxic to very toxic. 
Nitrates accumulate in the lower portion of the plant when stresses 
reduce the crop yield to less than that expected based on the supplied 
nitrogen fertility level. When fed to livestock, nitrates interfere with the 
ability of the blood to carry oxygen. 
Nitrate toxicity is a misnomer because nitrite (NO2), not nitrate (NO3), 
is poisonous to animals. After a plant is eaten, rumen bacteria rapidly 
reduce nitrates in the forage to nitrites. Normally, the nitrites are 
converted to ammonia and used by rumen microorganisms as a nitrogen 
source. However, if nitrite intake is faster than its breakdown to 
ammonia, nitrites will begin to accumulate in the rumen. Nitrite is 
rapidly absorbed into the blood system where it converts hemoglobin 
to methemoglobin. Red blood cells containing methemoglobin cannot 
transport oxygen and the animal dies from asphyxiation. 
Animals under physiological stress (sick, hungry, lactating, or pregnant) 
are more susceptible to nitrate toxicity than healthy animals. Toxicity is 
related to the total amount of forage consumed and how quickly it is 
eaten, but, generally, if forages contain more than 6,000 ppm nitrate, 
they should be considered potentially toxic. 
Symptoms of nitrate toxicity may appear within a few hours after eating 
or not for several days. Signs of toxicity include reduced appetite, eight 
loss, diarrhea and runny eyes. However, these are nonspecific symptoms 
of numerous disorders and are not a reliable diagnosis of nitrate 
poisoning. Lower nitrate levels can cause abortion without any other 
noticeable symptoms. 
Acute toxicity usually is not apparent until methemoglobin approaches 
lethal concentrations. Symptoms include cyanosis (bluish color of mucus 
membranes), labored breathing, muscular tremors and eventual collapse. 
Coma and death usually follow within two to three hours. Postmortem 
confirmation of nitrate toxicity is chocolate-colored blood; however, the 
color will change to dark red within a few hours after death. 
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Nearly all plants contain nitrate,but some species are more prone to 
accumulate nitratethan others. Crops such as forage and grain sorghums, 
sudangrass, sudan-sorghum hybrids and pearl millet are notorious nitrate 
accumulators. Weed species such as kochia, lambsquarters, sunflower, 
pigweed and Johnsongrass also are often high in nitrate. Under certain 
environmental and managerial conditions, corn and cereal grains like 
wheat and oats, and other plants can accumulate potentially toxic levels 
of nitrate. Under extreme stress, legumes like alfalfa and soybean 
also can accumulate nitrate. 
Nitrates accumulate in plants during periods of moderate drought 
because the roots continually absorb nitrate, but very high daytime 
temperatures inhibit its conversion to amino acids. During a severe 
drought, lack of moisture prevents nitrate absorption by plant roots. 
Following a rain, however, the roots rapidly absorb nitrate and 
accumulate high levels. After a drought-ending rain, it requires at least 
two weeks before the nitrates will be metabolized to low levels, 
provided environmental conditions are optimum. 
Silages made from stressed forages should be analyzed after ensiling 
because the fermentation process usually converts about 50 percent 
of the nitrates to a nontoxic form. If forages are harvested as hay, nitrate 
concentrations remain virtually unchanged over time. 
High nitrate forages may be grazed, but a dry roughage should be fed 
first to limit intake. Light to moderate stocking rates should be used 
because overgrazing forces cattle to eat the stems which contain the 
highest nitrate levels. Cattle should be removed from potentially 
susceptible forage for at least seven to 14 days after a drought-ending 
rain. Lush regrowth of heavily fertilized grasses can contain high nitrate 
levels and should not be grazed. If plants are fed as green chop, the 
harvested forage should be fed immediately after cutting and not 
allowed to heat. 
  
We would be able to help you testing your forages for nitrates. 
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Tree Dormancy 
 Last week the title of this column could have read Turf Dormancy.  Because of some of 
the issues with leaf loss on trees this summer, this column will help you determine whether your 
tree is in summer dormancy – or if something else is going on. 

The least detrimental of leaf losses occurs from what is known as general thinning. This 
occurs when falling leaves occur throughout the tree.  In other words, not just one side of the tree 
loses leaves – the tree as a whole loses leaves.  This general thinning of the canopy isn’t usually 
serious.  The tree likely set more leaves in the spring than it could support in the heat of summer.  
When heat and drought stress ramp up and available soil moisture declines, the tree compensates 
by dropping leaves.  Leaves that drop are most often yellow with no discernible disease spots. If 
kept watered during dry periods, in most cases the tree should be fine. 

The second ‘level’ of tree leaf loss comes from what is known as summer dormancy.  
Hackberry trees are one of the more common species that experiences summer dormancy, where 
all of the leaves might drop.  They look tough from afar, but these trees should have supple twigs 
and healthy buds. As with general thinning, the effect on the health of the tree is typically very 
minor and the tree leafs out normally next spring – so long as the tree has enough stored energy 
reserves to make it through to next spring.  Look at the twigs and buds.  If they die or become 
brittle, at least that part of the tree is dead. 

The most severe case of leaf loss shows up when the tree has leaves that die, but remain 
attached to the tree – sometimes overnight.  What has likely happened is that the tree can’t keep 
up with moisture demands and died quickly.  Often, this is from one or more factors.  This year, 
it could have been from winter damage – typically dry and interspersed with cold snaps – as well 
as the immediate jump from spring to a summer that was too often hot and dry. Again, as long as 
the buds are alive and the twigs are supple, do not remove the tree, it still has life.  

These trees could still use additional water.  In fact, a tree is often one of the first species 
you should consider applying water to, since they are difficult, time-consuming, and expensive to 
replace.  For watering tips for trees, check out http://hnr.k-state.edu/extension/publications/trees-
shrubs-and-woody-vines.html .  These are great publications for determining how and when to 
water woody species. 
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Top 4-H Yeast Bread Entry Selected at County Fair 
 
Lorna Smith, a 5-year member of the Straight Arrows 4-H Club, was recognized for having the 
Overall Top 4-H Yeast Bread entry at the 2018 Jackson County Fair. She is the daughter of Jason 
and Beth Smith, Holton. Lorna who is 12 years old will be in the 7th grade. 
Her favorite 4-H projects are foods and photography. Her hobbies are photography, playing with 
her dog, and playing sports.  
The recipe is a family favorite. Beth’s aunt, Virginia Kennedy, always made the rolls for family 
gatherings. They were everyone’s favorite. 
 
 
Aunt Virginia’s Rolls  
 
3 cups warm water 
2 packages dry yeast 
2/3 cup sugar 
2 eggs 
2/3 cup oil 
1 tablespoon salt 
2/3 cup instant mashed potato flakes 
7-8 cups all-purpose flour 
 
Mix warm water, yeast, sugar, eggs, oil, salt and instant potato flakes. Stir in 2-3 cups flour. Beat 
until bubbles form. Stir in additional flour (about 7-8 cups total) until forms a dough. Knead well 
and let rise in greased bowl. Shape as desired for rolls. Let rise again. Bake at 375°F for 15 to 20 
minutes or until golden brown. 
 
Yield: about 48 rolls 
 


