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ABSTRACT

It is not surprising when disease outbreaks are traced back to a plant in such generd use for
forage and hay as dfdfa. Undesirable effects may result from ingestion of large amounts of
dfdfaby livestock. A variety of anti-nutritiond factorsin dfafa have been identified. In many
ingances, dfafais contaminated with poisonous weeds. One of the most common weeds found
in dfdfahay is Amaranthus retroflexus, or redroot pigweed, a potentia nitrate accumulator. In
addition, Senecio vulgaris, or common groundsel has been found in dfdfa hayfidds. Senecio
vulgaris can contain toxic pyrrolizidine akaoids. Alfafahay may contain blister beetles
(Epicauta spp.). Blister beetle poisoning isasignificant problemin the US. Other anti-
nutritiond factors in dfdfaincude bloat- producing sgponins, photodynamic agents leading to
photosensitization, coumestans inducing phytoestrogenism, and selenium accumulation resulting
in chronic sdenosis. Exposure to botulism toxin may occur if dfafahay is contaminated with
decayed organic matter, or carcasses.
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INTRODUCTION

Alfdfahay isused primarily as anima feed for dairy cows, but aso for beef cattle, sheep, goats,
chickens, turkeys, horses, and other farm animas. Alfafais one of the most widely grown crops
in the United States and produces forage higher in protein and mineras, but lower in fiber and,
therefore, higher in net energy than many other forages. While dfdfais of high nutritiona

quality as animal feed, it may contain compounds that may inadvertently affect animas.

Common crop and pasture plants and numerous weeds may accumulate toxic levels of nitrate.
Among weeds, pigweed (Amar anthus spp.), nightshades (Solanum spp.) and goosefoot
(Chenopodium spp.) have been found to contain nitrate at a potentialy toxic concentration.
Among crop plants, especidly oat hay, and sorghum have been incriminated with nitrate
toxicogs, but dfdfaitsaf may contain potentidly toxic nitrate concentrations. Alfafahay may
be contaminated with pigweed or goosefoot, thus, presenting a potentia source for nitrate
poisoning (Bedwdl et d., 1995). Nitrate accumulates in the vegetative tissue, particularly in
gakswith lessin the leaves. Seeds do not generdly contain toxic nitrate levels. Heavy
fertilization of pastures, herbicide treatment, drought, cloudy westher, and decreased temperature
may increase the nitrate concentrationsin plants. Nitrate poisoning is primarily aproblemin
ruminants because of the reduction of nitrate to nitrite by rumina microorganiams. The nitrite

ion produces methemoglobin, which cannot react with oxygen, so anoxia occurs (Osweller et d.,
1985). Methemoglobin leadsto dark brown or chocolate-colored blood, acommon feature of
nitrate/nitrite poisoning. Clinical sgns of acute nitrate poisoning include diarrhea, sdivation,
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dyspnea, tremors, aaxia, rapid heartbeat, and termina convulsons. Death may occur within 6-
24 hours. Diagnosisis based on gppropriate clinica Sgns and laboratory andyss of nitrate and
nitrite in serum, blood, aqueous humor, rumen contents, and forage. Forage nitrate levels of
0.5% and above are potentidly dangerous, with acute poisoning likely to occur if the nitrate leve
exceeds 1%. Forage management techniques can affect the concentration of nitrate.

Senecio vulgaris (common groundsd) is a common weed in hayfiddsin Cdiforniaand possibly
other states. New plantings of afdfa and dfdfaweskened by heavy weevil infestations are
more susceptible to competition by common groundsdl.  Senecio spp. can contain pyrrolizidine
alkaoids (PA). PAsare hepatotoxins, causing irreversible liver damage (Cheekel998). Horses
and cattle are the mgjor livestock species poisoned by PAs. Sheep, goats and small herbivores
(e.g. rabbits, guinea pigs, hamsters) are resstant to PA toxicity due to detoxification processesin
the liver (Cheeke, 1994). Clinicd signsof chronic PA poisoning may often not appear for 2-8
months after the first ingestion of PA containing plants. Affected animas lose condition, and
developicterus. Cattle may aso develop photosengtization. Neurologicd sgns are commonly
seen in horses, and the condition is caled “walking diseasg’. The presumptive diagnosisis
based on clinica sgns, and gross aswell as histologic lesions (Hopper 1978). Identification of
PA--containing weeds in dfdfa and detection of PAsin forage are important to establish an
accurate diagnosis. However, due to the prolonged delay in onset of clinical signs the affected
hay may no longer be available for testing. While there is some degradation of PAsin slage, the
PA content of hay remains congtant over many months.  Silage contaminated with more than 5%
Senecio spp. is consdered unsafe for cattle or horse feeding (Candrian et ., 1984).

Consumption of dfafahay containing blister beetles (Epicauta spp.) can be fatal to horses and
other livestock animals (Beadey et d., 1983). Bligter beetles contain anatural toxin, called
cantharidin. Although horses are consdered most susceptible to cantharidin, smilar levels of
toxicity have aso poisoned sheep, goats, catle, and chickens. Clinica sgnsof cantharidin
poisoning include severeirritation and inflammation of digestive and urinary tracts, increased
temperature, diarrhea, increased heart rate, and shock. Death may occur within 24 hours. Adult
blister beetles concentrate in dfafa fields during blooms to feed on pollen and plant nectar, and
are often harvested with the dfafa. Modern agricultura practices, like crimping of hay can
create agreater risk for intoxication preventing escape of beetles. Cantharidin can continueto be
toxic in bales after beetles have died. Larvae develop in the soil and feed on grasshopper eggs.
Thus, blister beetle populations may be increased in years following a high grasshopper
population. Severa management options exist to help reduce the risk of blister beetle
contamination in afafahay (Hutchison et d., 1990).

Bloat primarily occurs on legume pastures. Alfdfais one of the most important bloating species

in temperate regions (Hall et a., 1994). Bloat isadistenson of the rumen as aresult of gases
trgpped in the form of astable foam. Lush legume pastures, especidly immature foliage can
contain high concentrations of soluble protein, which produce a stable rumen foam. Legume hay
rarely causes bloat, snce drying resultsin protein denaturation. In recent years, bloat-safe dfdfa
has been devel oped, based on the observation that the mgjor foaming agentsinvolved are
proteins (Goplen et d., 1993). In addition, supplementation of cattle with monensin reduces

bloat incidence, due to decreased gas production and reduced foam stability (Tanner et d., 1995).



Alfafahay and silage have induced photosengtization in livestock (Casted et d., 1995; House
et d., 1996). Causdtive agentsin dfdfahay have not been determined. Consumption of dfdfa
Slage has not resulted in liver dissase. Thus, dfafaslage may contain primary photosengtizing
agents. Clinica sgns of photosengtization include inflammation and ulcerated lesions of nor
pigmented skin, and photophobia.

Plant estrogens are referred to as phytoestrogens.  The phytoestrogens in afdfa are coumestans,
and are synthesized by plants from cinnamic acid (Adams, 1989). Coumestan+induced infertility
isgenerdly conddered as temporary. However, problems in breeding have occurred with cattle
and sheep. Coumestans suppress estrus and inhibit ovulation, and can lead to precocious
mammary and genitd development in heifers (Adams, 1995). However, the infertility does not
persg if the animals are subsequently maintained on nonestrogenic pastures.

Alfdfais apassve sdenium accumulator (Rosenfeld et d., 1964). Thus, dfdfamay accumulate
potentidly toxic selenium concentrations if grown on soils that contain bioavailable selenium.
Selenium poisoning in livestock occursin acute and chronic forms. Alfafa hay thet contains
more than 5 ppm Se may cause chronic selenoss (National Research Council, 1983). Alkali
disease, the classicd syndrome associated with chronic selenosisis characterized by weight loss,
hair loss, and hoof deformities. In addition, excessve dietary selenium has been associated with
abortion and teratogenesis (Raisheck et d., 1993). In high-sdenium regions, evauation of
sdlenium concentrations in localy grown adfafamay need to be incorporated into an overal
workup.

Botulism can cause degths in alarge number of animas. The diseaseis characterized by
progressive, flaccid paralyss, and is observed in al species of animas (Rocke, 1993). The most
common form of botulism is the ingestion of preformed toxin associated with carcasses or
decayed organic matter. Thus, exposure to poorly ensiled smal grain haylages, carcasses,
poultry litter, or bones from dead animals may result in exogenous botulism poisoning (Rings,
1987). If dfdfais contaminated with a carcass, botulism toxin may be present in the feed.
Diagnosis of botulismis dill difficult and usudly requires a thorough investigation to rule out

other causes of wesakness and degth in livestock.
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