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Nutrient Utilization by Cattle of Certain Native Mountain Meadow
Hays Showing a History of Toxic Properties,

OBJEZCTIVES

(1) To study nutrient utilization by growing cattle of certain Middle
Park hays which in many instances have been known to exhibit toxic properties
as well as a low phosphorus content,

(2) To find if possible the true cause for the toxic symptoms shown at
times by animals fed such hays.

REASONS FCR THE STUDY

The county agent and various ranchers of the Middle Park area requested
the Animal Investigations Section %o conduct studies attempting to throw some
light on the true cause of many and varied ill effects observed in cattle fed

upon native hays grown in the dlstrict,

HISTORY

(1) Many times during the past few years the county agent and ranchers
of the Middle Park district have reported illness and death among cattle receiv-
ing rations made up essentially of native meadow hays grown in the area, The
usual symptoms were eye involvement (watering of the eye, sometimes encrusta-
tions of a blue gray color) diarrhea, emaciation, loss of weight, and frequently
death,

(2) Extension Veterinarian diasgnosed the trouble as vitamin A
deficiencye

(3) At one time pathologists of the Veterinary Division thought trouble
might be due to an infestation of intestinal parasites found in excrela from some
of the cattles

(4) County agent working on supposition that the trouble might be
phosphorus deficiency advised feeding of bone meal, This seemed to be beneficial
in some instances,

(5) Asdell of Gornell University and Weihnig of Colorado School of
Mines reported presence of selenium as well as phosphorus deficlency in some of
the hay.

(6) Many animals of the region showed a condition of overgrowth of
hooves which might e due to selenium toxicity as well as high alkalinity of
soila

(7) The Animal Investigations, Veterinary Pathology, and Chemisbtry
sections found 50 P.pem. of molybdenum in hay from one ranch in the Middle Park
area, Ogpttle fed this hay did not do well and were troubled with a somewhat
continuous looseness of the bowels which at no time could be labeled a trus
diarrhea or scours.
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(8) The Animal Investigations Section found later in a short balance
experiment with the same animals and hay as discussed above (7) that the animals
were in negative phosphorus balance and were also storing molybdenum during the
experiment. & fairly large quantity of molybdenum was found in the urine showing
the animals were metabolizing the element, The abtove results suggested that the
trouble might have been either a phosphorus deficiency, molybdenum toxicity., or
the effect of both working together, The Animal Investigations Section also
reported that this hay contained traces of lead, zinc, copper, silver, platinum,
and vanadium as well as molybdenum,

(9) Animal Investigations Section found a phosphorus deficlency in
nine (9) hay samples from different parts of the Middle Park area.

ARRANGEMENTS MADE FCOR THE STUDY

Tollowing preliminary discussions of the Middle Park problem by various
rancherss Mr, H, Vo McOullah, the county agent of Grand and Summit counties; anfl
College and Experiment Station personnel, the following arrangement was agreed
upons

I. The county commissioners of the counties concerned were to appropriate
the sum of $500 to be used for the expenses of baling and hauling of hay
and the hauling of animals to the Experiment Station at ¥ort Collins where
the experiments were to be conducteds

II. Certain ranchers located at points representative of the headwaters
and mouths of the principal streams draining the Middle Park area agreed
each to supply for the study one heifer calf and approximately two (2) toms
of baled hay produced on their respective ranches.

III, The Agricultural Experiment Station agreed to supply the personnel,
apparatus and materials necessary for such a study, and to conduct the study
in such a manner as to find in the shortest possible time a solution for the
problem, To do this the Experiment Station appropriated the sum of $700 to
be used to build metabolism stalls, purchase chemicals and apparatus, and to
employ a part time graduate assistant to work on the problem.

The experimental work was placed under the direct supervision of
L. E. Washburn, Associate in Animal Investigations,

A decision was reached early during the preliminary discussions of the
Middle Park problem that chemical and vegetation analyses of the hays could not
alone solve the problem, It would be necessary to find as nearly as possible
just what the animals derived from the digestion of the hay in order %o properly
interpret the troubles previously reported. Hence, it was considered essential
to conduct the experiment as a metabolism balance study in which cricital
analyses of excreta as well as of hay and water were made.
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BEXPERIMENTAL

Bight heifer calves (Hereford) wers delivered to the Animal Investliga~
tions Section on November 27, 1941, Immediately thereafter was begun the train-
ing of these animals to lead@ by halter and to accept the new conditions imposed
upon them in the metabolism stalls, The calves and hay were contributed by the
following ranchers:

Subject No, Rancher Location
1l Fay DeBerard Troublesoms
12 Fred Grimes Troublesome
13 ¥, C. DeBerard Kremmling
1h  Mike Hinman Kremmling
15 James Short Eremmling
16 Andrew Lindstrom Dillon
17 . B4 Yust Kremmling
18 Taussig Bros, Parshall

(The subject numbers given in the above list are used throughout this
report to identify the calves and their respective haysse)

Tach day (weather permitting), except when they wers being used in
metabolism experiments, the calves were kept out of doors in a dry-lot, At
night they were housed in individual stalls in the Horse Barn adjacent to the
room in which metabolism experiments were conducted, The animals were fed
their respective hays twice each day and watered (Fort Collins city water) once
a daye Oommon salt (Nall) was placed before the animals so that they could
consume it at liberty, :

Three separate metabolism balance experiments each of 14-15 days
duration were run on all of the calves, In the first two experiments the
animals were fed hay supplemented only with salts During the third balance
trial phosphoric acid (Phosilage-Montsanto Chemical Co., St. Louis, Moe)
supplements were given to each calf by drenching in amounts to bring the
phosphorous intake to 10 grams per head per daye

During the metabolism balance trials feed, water, refuse, and excreta
were accurately separated, measured, and sampled, Hence, it was essential to
confine the animals in the metabolism stalls continuously during these periodse
Analyses for moisture, dry matter, nitrogen, ash, silica, calcium, phosphorous,
molybdenum, and carotene in accordance with accepted methods were run on the
metabolism trial samples in order to calculate metabollc balance datae
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RELATIVE GREEN AND CAROTENE VALUES

CHART I.

Middle Park Experimental Hays

Open = Actual Carotene Value

Solid Black = Judged Green Value



CAROTENE INTAXE BY EXPERIMENTAL CALVES

CHART II
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CONCLUSIONS

1, A mild looseness of the bowels of calf number 16 which could
not be called diarrhea or scours but which persistently recurred throughs
out all three experiments; and a poor appetite shown by calf number 15
are the only symptoms similar to those previously reported, which oceurred
in these experiments, At no time during the period of experimentatlon
could the health of any of the calves be labeled as poor from casual gross

inspection,

2, All waters of the Middle Park region analyzed prior to these
experiments were alkaline, carried appreciable residue, were high in
caleium and low in phosphorous, and contained molybdenum and vanadium,
somcalled toxic elements,

3s &1l experimental hays ylelded ash residues which were quite
highly alkaline in reaction. In general hays produced south of the
Colorado River exhibited greatest alkalinity of asha

4, In general the analyses of Middle Ptk hays show high calcium
and low phosphorous content, The experimental hays presented a somevhat
narrower range between calcium and phosphorous than did hays produced in
the preceding season.

e According to accepted standards all calves except numbers 11
and 13 received adequate intakes of carotene. During the period of
experimentation no apparent signs of vitamin A deficiency were presented
by any of the calves. In general highest carotens content was shown in
thoss hays produced south of the Colorado River,

6. Molybdenum was present in all of the experimental hays,
reaching highest levels in numbersl3, 14, -and 16, The only toxic symptom
thought to be produced by molybdenum was the looseness of bowels shown
by calf number 16,

7o The feeding of phosphoric acid supplement in Experiment 3
definitely improved the appetite of calves 11, 15, and 17 as shown by the
increased intake of feed,

Report respectfully submitted by

LE Waollor

L., Ee Washburn
April 24, 1943,
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