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CopperCopper--oxide wire oxide wire 
particle bolus (COWP)particle bolus (COWP)

Copper oxide wire particles have been used to Copper oxide wire particles have been used to 
treat copper deficiencytreat copper deficiency
COWP is retained in the folds of the abomasum COWP is retained in the folds of the abomasum 
where free copper is released where free copper is released 
Results in expulsion or death of Results in expulsion or death of H. contortusH. contortus
Increasing dose of COWP leads to greater Increasing dose of COWP leads to greater 
concentrations of copper in the liverconcentrations of copper in the liver
Low doses (0.5 and 1 g) have been effective in Low doses (0.5 and 1 g) have been effective in 
reducing H. contortusreducing H. contortus



Copper oxide wire 
particles (COWP)



Effect of CO WP on FEC

Days after inoculation with H. contortus
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Effect  of CO W P on PCV

D ays after inoculat ion with H .  contortus
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Effect of COWP on abomasal worm counts

COWP treatments
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Effect of COWP on Cu in liver

COWP dose
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Effect of COWP on FECEffect of COWP on FEC

Days after initial COWP treatment
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Effect of COWP on PCVEffect of COWP on PCV

Days after initial COWP treatment
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Effect of COWP on Liver Effect of COWP on Liver 
Copper ConcentrationsCopper Concentrations
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Bioactive Forages
Condensed Tannins (CT)

• CT - containing forages
– Sericea lespedeza 
– Birdsfoot trefoil 
– Big trefoil
– Sainfoin
– Leucaena

• Purified CT
– Quebracho



Condensed Tannins In 
Forages

• Vary in concentration
– Alfalfa (none)
– Birdsfoot trefoil (2-3 %)
– Big trefoil (4-5 %)
– Sericea lespedeza (6-7 %)
– Canary clover (14%)

• Vary in reactivity
– Birdsfoot trefoil CT (low reactivity)
– Sericea lespedeza CT (high reactivity)



Condensed Tannins In 
Ruminant Diets

• Plant CT - occur in ‘free’ and ‘bound’
forms

• CT binds to protein at neutral pH 
(rumen)

• CT disassociates from protein under 
acid conditions (abomasum)
– increases bypass protein

• CT not absorbed from the GIT



Benefical Effects Of 
Condensed Tannins

• Increased net absorption of EAAs

• Increased wool growth and growth rate

• Increased liveweight gain

• Higher ovulation rate

• Higher milk yield

• Reduced bloat

• Reduced effects of internal  parasites



Detrimental Effects Of 
Condensed Tannins

• Reduced dry matter intake

• Decreased fiber digestibility

• Reduced wool growth

• Reduced digestion of amino acids 
in SI

• Reduced N and S digestion



Sericea Lespedeza
(Lespedeza cuneata)



State Where Sericea 
Lespedeza is Reported as 

an Invasive 



Sericea LespedezaSericea Lespedeza

Legume forage Legume forage -- first introduced in the US in first introduced in the US in 
the early 20the early 20thth century for erosion, different century for erosion, different 
varietiesvarieties
Course, stemmy plant that has been Course, stemmy plant that has been 
declared a declared a ““noxious weednoxious weed”” by the Kansas by the Kansas 
Legislature Legislature 
DroughtDrought--tolerant, nontolerant, non--bloating leafy bloating leafy 
perennial perennial –– resistant to diseases through resistant to diseases through 
plant breeding, resistant to insectsplant breeding, resistant to insects
Can be grazed, fed as hay or a ground feedCan be grazed, fed as hay or a ground feed
High in condensed tanninsHigh in condensed tannins





Fecal Egg Count DataFecal Egg Count Data



Blood Packed Cell ValuesBlood Packed Cell Values



Fecal Culture ResultsFecal Culture Results



Culture ResultsCulture Results



Results Results -- Adult NematodesAdult Nematodes



SL Hay As A Deworming SL Hay As A Deworming 
AgentAgent

SL is a crop that can be grazed or cut as SL is a crop that can be grazed or cut as 
hay and acts as a natural hay and acts as a natural dewormerdewormer
It is costIt is cost--effective to grow, has agronomic effective to grow, has agronomic 
advantages in that it readily grows in acidic advantages in that it readily grows in acidic 
or infertile soils common in the SE USor infertile soils common in the SE US
SL SL nematocidalnematocidal effects appear greater than effects appear greater than 
previously reported previously reported –– may be related to the may be related to the 
different types of CT present in various different types of CT present in various 
plants and the nutritional effects of plants and the nutritional effects of 
different CT different CT 



Anthelmintic Effects Of 
CT Summary

• Indirect effects
– Increased rumen by-pass protein
– Increased AA absorption to overcome 

effects of parasitism 
– Improved immune function

• Direct effects
– Toxic to parasite adult worms or larvae
– Reduced egg viability in feces 



Nematophagous
(nematode-trapping) fungi







Nematophagous
(nematode-trapping) fungi



Distribution Distribution of of 
DuddingtoniaDuddingtonia flagransflagrans

FoundFound worldwide worldwide 
–– DungDung
–– SoilSoil, , richrich in in organicorganic mattermatter
–– BiologicalBiological sewagesewage plantsplants







Biological Control & 
Predacious Fungi

• Preventive only – not a therapeutic:
– Only active against free-living larvae of 

parasitic nematodes
– No effect on adult stages inside the host
– Reduce pasture larval infectivity
– Reduced parasitism & increased production 

over a long grazing period
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