


var. scopulorum (2-3 needles)

var. ponderosa (3 needles)

var. arizonica (4-5 needles)





Timber
Forage and cover
Watershed protection
Horticulture and lanscape use
Recreation



Cows will eat pine needles

Fresh green needles

Needles from windfall

Dry older needles (litter) on the
ground



Weather changes
Hunger
Changes in Feed
Access to pine needles
Boredom
Accidental ingestion



Abortion may occur within 48 hrs, 
but usually occur
between 6-10 days.
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incomplete cervical dilation and 
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Abortion may occur within 48 hrs, 
but usually occur
between 6-10 days.

Weak uterine contractions, 
incomplete cervical dilation and 
uterine hemorrhage.

Abortions include stillbirths or the 
birth of small weak calves.

Postpartum complications include 
retained placentas, uterine infection, 
agalactia, rumen stasis and 
sometimes death.



Pine Needle Abortion Losses = $5 - $20 million/annually













Abortifacient Compound in Ponderosa Pine Needles
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Feeding Trials with Isocupressic Acid
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Diterpene Acid of Ponderosa Pine
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5.  Isocupressic acid is metabolized in both the rumen and the hepatic systems
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Isocupressic Acid Content of Selected Species and Locations

Species Common Name Locations ICA % DW
Pinus ponderosa Ponderosa Pine OR, AZ, CA, UT, CO, WY 0.42 – 1.35
Pins contorta Lodgepole Pine OR, ID, CO, UT, BC, AR 0.00 – 0.66
Pinus jeffreyi Jeffrey Pine CA 0.04 – 0.54
Pinus arizonica Arizona Pine CA, AZ n.d. – 0.49
Pinus edulis Pinyon Pine AZ, CO, NM, UT n.d. – 0.45
Pinus monophylla White Pine NV n.d. – 0.32
Pinus taeda Loblolly Pine AR, AZ n.d. – trace
Pinus flexilis Limber Pine CO, UT n.d. – 0.06
Pinus echinata Short leaf pine AR n.d.
Pinus elliottii Slash Pine AR n.d.
Pinus palustris Longleaf Pine AR n.d.
Pinus montezumae Montezuma Pine CC n.d.
Abies concolor White Fir CA, CO, UT n.d. – 0.04
Abies lasiocarpa Subalpine Fir OR, ID 0.01 – 0.04
Pseudotsuga menziesii Douglas Fir UT, CA, ID, AZ, OR n.d. – 0.04
Juniperus communis Mountain common 

juniper
CO, UT 2.05 – 4.5

Juniperus scopulorum Rocky Mt. juniper UT, NM, AZ 0.25 – 0.84
Juniperus osteosperma Utah juniper UT, NV, n.d. – 0.07
Juniperus californicum California juniper CA 0.05 – 1.4
Juniperus monosperma One Seed Juniper AZ, NM n.d. – 0.14
Thuja plicata Western Red Cedar AZ, NM, UT 0.33 – 0.84
Pinus koraiensis Korean Pine UT, Korea n.d. – trace
Picea engelmannii Engelmann Spruce CA, CO, ID, MT, OR, UT n.d. – 0.31
Picea pungens Blue Spruce UT, CO n.d. – 0.17
Cupressus macrocarpa Monterey Cypress CA, New Zealand n.d. – 1.24
Pinus longaeva Bristle cone pine CO 0.01 – 0.05
Abies grandis Grand Fir OR n.d.
Tsuga mertensiana Mt. Hemlock OR n.d.
Larix occidentalis Wester Larch OR n.d.
Libocedrus decurrens Incense cedar OR 0.07
Abies procera Red fir CA 0.05
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Utah Juniper

Juniperus osteosperma



Utah Juniper Bark
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Bioassay for Utah Juniper Bark

Asssay Dose # Abortions/ 
#Tested

Time

Cows 106 – 143 3/3 4 – 9 days

Sheep 110 – 150 0/5 n.a.



Synthetic Preparation of Isocupressic Acid Metabolites

(1)
(3) (13R,S)-4

(13S)-4 (8S,13S)-5 (8S,13R)-5

Scheme 1. Conversion of isocupressic acid (1) to (13R,S)-tetrahydroagathic acid (5).

Scheme 2. Conversion of (13S)-dihydroagathic acid (4) 
to (13S)-tetrahydroagathic acid (5).
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Broom snakeweed (Gutierrezia sarothrea)

Toxic and abortifacient to cattle



Broom snakeweed (Gutierrezia sarothrea)
Toxic and abortifacient to cattle

Contains furano-diterpene acids
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