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Highlight
The effect of pregnancy and lactation on vitamin A and carotene in liver
and plasma was*deiermiGed for beef cows grazing pangolagrass. The cows
averaged 13.4 years of age and had grazed pangolagrass continously as the only
source of nutrients for an average of 9.5 years. Calves were weaned August 29,
1965, and cows were slaughtered December 8, 1965. Ten cows, nursing calves
in 1965 and pregnant when slaughtered, had an average of 12.3 million I. U.
equivalent vitamin A in liver and plasma; seven cows, dry in 1965 and pregnant,
had 20.9 million I. U.; three cows, nursing calves 3n 1965 and open, had 13.3
million I. U.; and one cow, dry in 1965 and open, had 24 million I. U. vitamin A.
A well managed pangolagrass pasture in southcentral Florida furnished adequate carotene to meet the vitamin A needs of producing beef cows.
Vitamin

A is essential for normal

nutrition of beef cattle. National
Research
Council
(1970) (NRC)
state that a 1213 pound dry pregnant cow required 19,500 I. U. and
a 1102 pound nursing cow, 41,000
I. U. vitamin A daily. The average
daiJy vitamin A intake would be
30,250 I. U. for a cow weaning a
calf each year. A level of 40,000
I. U. daily would insure a reserve
of vitamin A to meet stress factors
when they occur. The object of this
paper was to determine the level
of vitamin A and carotene in liver
and plasma of beef cows which had
obtained
all their nutrients
by
grazing pangolagrass (Digitaria
decunzbens
Stent.) for an average of
9.5 years.
Procedure and production results
of seven herds of grade Brahman
cows in a cow-calf project in a 15year grazing trial were presented by
Kirk et al. (1970a). Levels of vitamin A and carotene in liver and
plasma froim grazing cows and fed
steers were compared by Kirk et al.
(1970b) but the importance of these
two tissues as storage depots was not
determined. Highest values found
were 43 10 micrograms (mcg) vita1 University
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Sciences,
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min A per gram of dry liver and
1688 mcg carotene per 100 milliliter
(ml) plasma. Low carotene values
were zero per gram of liver and 9
mcg per 100 ml plasma. It was
shown that 20 pounds good quality
air-dried pangolagrass forage daily
per cow furnished 1100 milligrams
(mg) carotene, equivalent to 440,000
I. U. vitamin A. This is several
times in excess of the level recommended by NRC (1970) for a producing beef cow. NRC (1970) state
that 1 mcg vitamin A is equal to
3.3 I. U. and 1 mcg carotene to
0.4 I. U. vitamin A.
Carpenter et al. (1961) found that
livers of calves averaged 1.35% of
their live weight. These authors
sugin a private communication
gested that liver percentage decreases as live weight increases,
giving a value of 1.25% for cows.
Shirley et al. (1963) showed that
fresh liver had about 28% dry
Using these values, liver
matter.
dry matter would represent 0.35%
of the slaughter weight for cows.
According to Duke (1935) blood
volume for a bullock by the wash
out methold was 7.7% of body
weight, or 3.85% for blood plasma.
Methods
Twenty-one cows with an average
age of 13.4 years selected from the
seven herds of the original phos114

phorus source trials were slaughtered on December 18, 1965. The
pangolagrass grazed by the cows
received 100 lb. N, and 50 lb. K20
yearly, from 1955 to 1965. P205
at the equivalent rate of 25 lb./acre
was applied each year from 1955 to
1958 with no phosphorus applied
from 1959 to 1965. Four pastures
permitted rotational and deferred
grazing throughout
the 1 l-year
period.
The cows were classified into
four groups according to their 1965
calving and pregnancy record and
the data used for vitamin A study:
Group 1.
Group 2.
Group 3.
Group 4.

10 cows weaned calves in
1965 and pregnant.
7 cows dry in 1965 and
pregnant.
3 cows weaned calves in
1965 and open.
1 cow dry in 1965 and
open.

The cows except for short periods
in late winter and early spring of
1958, 1960, and 1963 had adequate
pangolagrass forage. Supplemental
feed in these periods consisted of
cottonseed hulls and citrus molasses, both devoid of vitamin A
and carotene. Cows were given free
access to common salt and modified
salt sick mixture (Becker et al. 1953)
but pasture forage was the only
source of calcium and phosphorus.
Liver
samples were obtained
when cows were slaughtered. Samples were frozen until analyzed by
the procedure
of Gallup
and
Hoefer (1946) for vitamin A and
A. 0. A. C. (1960) method for carotene. Blood samples were titrated
and iced until analyzed for vitamin
A and carotene by the method of
Kimble (1939).
Results

and Discussion

There was adequate pangolagrass
forage on the ground to carry the
cows through the winter when they
were removed in December
1965.
Samples of grass collected 2 to 4
times each year averaged on an airdried basis 5.22% crude protein and

0.27% phosphorus from 1955 to
1958, and 5.71% protein and 0.16%
phosphorus from 1959 to 1965.

VITAMIN
Table 1.

115

A STORAGE

Vitamin A and carotene in liver and plasma of cows grazing pangola.
Group
Item

1

2

3

4

7
14

3

1

12

12

10.4

10.2

0

3
0

0

1168

1410

No. cows

10

Age (years)

13.5

Grazing pangola (years)

8.9
10

Cows weaned calves in 1965
Cows pregnant on 12-8-65

10

7
1260

Slaughter weight (lb.)
Carcass grade1

1181
6

7

6

Dry liver weight (g)

1873

2000

1855

Plasma volume (1)

20.6

20.4

22.0

7
0

8
2236
24.6

Vitamin A:
Dry liver (mcg/g)
Plasma (mcg/lOO ml)
Total

(mcg2)

Total

I.U.

1957

3130

2149

3218

20

17

24

20

6.3a

4.oEi

7.2m

12.2n?

20.8a

13.2@

23.8M

40

49

960

1268

3.7m4

Carotene:
Dry liver (mcg/g)
Plasma (mcg/lOO ml)
Total

(mcg3)

I.U. vitamin A
Total I.U. vitamin A in
liver and plasma
1 Federal grades:

162
1006

116
1110

2.3@

3.7c

3.1C

5.3c

0.9c

1.5C

1.2e

2.E

12.3n

20.9Si

13.3u

24.OM

6, Low Comm.; 7, Comm.; 8, High Comm.

2 1 mcg vitamin A = 3.3 I.U.
3 1 mcg carotene = 0.4 I.U. vitamin A.
4m = 1 million.
5c = 100,000.

A and
Cow data and vitamin
carotene level in liver and blood
plasma of mature cows are summarized in Table 1. The average
slaughter weight for 21 colws was
12 17 pounds, heavy for cows maintained on grass pasture in southcentral Florida. Condition of cows
is indicated by the U. S. Commercial carcass grade and a shrunk carcass of 53.7%. Slaughter weight was
increased as 17 of the 2 1 cows were
heavy with calf and dressing percentage decreased for the same
reason.
The level of vitamin A per gram
of dry liver ranged from an average
of 1957 mcg for the 10 cows in
Group 1 to 32 18 for the one cow in
Group 4. Plasma carotene ranged
from 960 mcg per 100 ml plasma
for Group 1 to 1268 mcg for Group
2.

Vitamin A levels in liver and
plasma ranged from 12.2 million
I.U. for Group 1 to 24.0 million
for the single cow in Group 4.
Storage of carotene in liver and
plasma in equivalent, vitamin A was
90,000 I.U. for Group 1 to 210,000
I.U. for Group 4. The average percentage of vitamin A in liver and
plasma for the four groups was as
follows:
Vitamin A, liver
Vitamin A, plasma
Vitamin A, liver carotene
Vitamin A, plasma carotene
Total

99.1%
0.1%
0.2%
0.6%
100.0%

The liver contained 99.3% and
plasma 0.7% of the total vitamin A
in these two tissues.
It is seen from Table 1 that the
total I.U. vitamin A in liver and

plasma in order of magnitude from
low to high was: Group 1, 12.2
Group 3, 13.3 million;
million;
Group 2, 20.9 million; and Group
4, 24.0 million;
the average for
all groups was 15.7 million. These
data indicate that giving birth and
nursing a calf for approximately
7.5 months create a greater need for
vitamin A than pregnancy and
maintenance of a dry non-pregnant
cow. The cows had an adequate
reserve of vitamin A for (a) stress
periods, (b) unnatural low level of
carotene in forage, or (c) extremely
poor utilization of forage carotene,
to meet the vitamin A requirements
for an extended period. Average
vitamin A in liver alone for the 21
cows could furnish 42,466 I.U. daily
per cow for one year if all the stored
vitamin could be utilized and no
other source of carotene was available. These data show that wellmanaged pangolagrass
can meet
adequately the vitamin A needs of
beef cows with this forage as their
only source of carotene.
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Highlight
Pinyon-juniper woodland, a habitat
for desert cottontails throughout much
of the West, is often cleared to improve grazing conditions for livestock.
In southern New Mexico, habitat conditions for cottontails can be maintained or enhanced during clearing
operations by preserving some combination of 70-90 down, dead trees and
living shrubs per acre.

Desert cottontails (Sy2viEagu.s auBaird)
are distributed
widely throughout
the western
United States. These animals provide substantial recreational hunting. For example, about 29,000
hunters harvest over 185,000 cottontails annually in Arizona (Smith,
1962)
while
expending
about
$640,000 (Davis, 1962). Maintenance of cottontail rabbit production
to satisfy recreationists
depends
upon proper habitat management.
The range of cottontails includes
60 million acres of pinyon-juniper
woodland in the Rocky Mountain
and Intermountain Regions (Forest
Service,
1958).
This
woodland,
among other values, provides important forage for livestock. Many
public and private land managers
continue to clear areas of pinyonjuniper to improve forage production for livestock. This paper reports the effect of pinyon-juniper
duboni

1 Received May 2 1, 197 1.
2 Results reported are based on Mr.
Kundaeli’s MS thesis to Colorado
State University.

clearing upoln the desert cottontail
in southern New Mexico. Recommendations are given for coordinatactivities with the
ing clearing
habitat needs of cottontails.
Study

Area and Methods

This study was conducted on
13,000 acres of the Ft. Bayard Experimental Forest, about 10 miles
east of Silver City, New Mexico.
The area includes only elevations
of 6,000 to 7,000 ft in the pinyonjuniper. Rainfall averages about 16
diversity of
inches. Considerable
soils and topography provide a complex environment for plant growth.
Percent density composition of trees
is: pinyon (Pinzcs edulis Engelm.),
40; alligator
juniper
(Juniperus
Steud.), 24; gray oak
deppeana
(Quercus griseu Liebm.), 24; Utah
juniper
(J. osteospermu
(Torr.)
Little), 10; other trees (15), 2. Similarly, shrub composition is: hairy
(Cercocurpus
mountainmahogany
breuiflorus
A. Gray), 47; gray oak
(less than 6 ft tall), 20; Wright silktassel (Gurryu wrightii Torr.), 18;
skunkbush (Rhus trilobutu Nutt.),
10; other shrubs (25), 5. Tree density varies from none on 7% of the
area to sites with more than 250
plants/acre. Some areas support an
equal density of shrubs, although
17% of the area is without shrubs.
Perennial
grass production avThe
erages about 300 Ib./acre.
dominant species-blue grama (Boutelouu grucilis (H.B.K.) Lag.) and
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sideoats

grama

(B.

curtipendulu

(Michx.) Torr.)-contribute
about
two-thirds of the total. Over 30
species of perennial grasses make
up the remainder of the production.
Forb production is about half
that of perennial grasses. No forb
species dominate the composition;
of the more than 50 species involved,
most abundant
genera include:
vetch (Viciu spp.), globemallow
(Sphuerulceu
spp.) goosefoot (Chenopodium spp.), and buckwheat (Eriogonum
spp.).

In 1963, permanent pellet sampling stations were located at mechanically spaced intervals on the
entire experimental area at an intensity of 25 per sectioa (approximately 450 plots). In 1965 sampling
intensity was increased to 225 stations per section on the southern
one-third of the area.
PelIet plots at each sample station
consisted of four belts laid out in
cardinal directions. Each belt contained l/400 acre (3 by 36.3 feet).
Presence or absence of accumulated
cottontail rabbit pellets was noted
annually on each sampling belt.
Trees and shrubs were counted
around the center of each sample
station on a l/lo-acre plot (37.2-foot
radius).
Herbaceous vegetation was estimated periodically by species on
belts 1 by 24 feet in size superimposed over the pehet plots. Estimates of herbage were corrected to
actual weight by double sampling
(Wilm et al., 1944). Vegetation
samples were dried so that production could be expressed as pounds
of air-dry material per acre.
Pinyon-juniper
was removed in
various amounts and by several
methods on the southern one-third
of the experimental area in 1965.
The experimental design consisted

