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Introduction
Subclover in mixture with perennial grasses such as

tall fescue and perennial ryegrass provides nutritious
forage for grazing sheep and cattle. However, the sea-
sonal growth characteristics of these mixtures are such
that nutritional values vary considerably over a year's
time.

Both sheep and cattle are selective in their grazing
habits. This does not necessarily mean that the material
actually selected by the animals is more nutritious than
available forage or even that minimum nutrient require-
ments are met. However, comparisons between dietary
and available forage nutritive characteristics, for the
most part, indicate that dietary values exceed those of
the forage available.

In order to gain more information on year-around
dietary characteristics of sheep and cattle, periodic die-
tary sampling of two improved pasture mixtures, sub-
clover-perennial ryegrass and subclover-tall fescue, was
carried nut using esophageal fistulas for collection, for
a period starting in September, 1966, and ending in
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July, 1969. The purpose of this report is to present in-
formation on crude protein, estimated dry matter di-
gestibility, and acid detergent fiber content of diets
selected at varying times throughout the year by grazing
sheep and cattle.

Procedure
Esophageal-fistulated ewes (Figure 1) were grazed

on subclover-perennial ryegrass and subclover-Alta tall
fescue dryland improved pastures (Oregon Agricul-
tural Experiment Station Adair tract) continuously
from fa/1, 1966, through mid-summer , 1969. Esopha-
geal-fistulated heifers or steers (Figure 2) were also
grazed on the same pastures, but winter use in 1966-67
and 1967-68 was restricted due to wetness. Normal
management of sheep often includes year-around graz-
ing, whereas that for cattle may not include winter
grazing.

Fistula samples were collected during late afternoon
at varying intervals throughout the period , Grazed for-
age samples were dried, ground, and analyzed for crude
protein, in vitro dry matter digestibility, and acid de-
tergent fiber using methods employed by the Oregon

Figure 1. An esophageal-fistulated ewe before the sam-
ple collection bag is placed around the neck.

Figure 2. Esophageal-fistulated steer during sample
collection.
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State University animal and ruminant nutrition labor-
atories. Crude protein is expressed on an organic matter
(ash-free) basis to account for differing amounts of
salivary contamination in fistula samples.

Results and Discussion
Very little grass or clover growth can take place

until fall rains of one to two inches occur and soil is
dampened to a depth of 6-12 inches. Subclover, an
annual, must germinate and establish itself each fall ;
continually moist and temperate conditions at the soil
surface are necessary. Some green-up of perennial rye-
grass and tall fescue may occur as the warm summer
temperatures give way to more moderate conditions
during September, even in the absence of much precipi-
tation. However, for continued grass growth, the upper
soil horizons must be moist.

Fall conditions in 1966 and 1967 were similar in that
rain did not occur in necessary amounts to allow con-
tinued grass growth and subclover establishment until
after October 1. The fall of 1968 was exceptionally
damp with over five inches of rain in August. Rapid
re-establishment of the forage crop occurred. The win-
ters of 1966-67 and 1967-68 were of near-normal pre-
cipitation and temperature, but that of 1968-69 was of
above average moisture and very cold. Substantial
amounts of snow covered the soil surface in January
and February, 1969.

Spring, 1967, was drier than normal but cool, and
forage growth conditions were normal. In 1968, rain in
late May and early June occurred in amounts sufficient
to extend the green feed period into early July. Sub-
clover was tending toward maturity, however, and did
not respond to moisture as did the grasses. The spring
of 1969 was cold and late in relation to the two previous
years. Soils dried enough during May that subclover
and annual grasses matured early. Rain in mid-June
occurred in amounts to continue growth of tall fescue
and to stimulate regrowth of perennial ryegrass. How-
ever, moisture came too late to benefit subclover, and
the forage crop during late spring and summer was
largely grass.

Sheep Diets
Dietary nutritive data are presented on the basis of

the ewe's gestation, lactation, and dry periods. For the
western Oregon area, the gestation period is considered
to be September through January, lactation from Feb-
ruary through June, and the dry period during July and
August. Table 1 shows percent crude protein that oc-
curred in sheep diet samples. As mentioned earlier, the
fall of 1968 was abnormally damp and forage growth
was ample from late August onward. This was re-
flected in the higher crude protein values in September,
1968, as compared to 1966 and 1967 on both pasture
mixtures. By the time that forage growth was initiated,
normally in October, crude protein values exceeded 20
percent. On the average, crude protein in the sheep diet
was approximately 1 percent higher on clover-ryegrass
than clover-fescue during the gestation period in 1966
and 1967, but was the same in 1968. Less variation
during the period occurred in 1968 than in the two
previous years.

Table 1. Percent crude protein (organic matter
basis) in sheep diets.

CLOVER- CLOVER-
RYEGRASS	 FESCUE

Gestation

1966 1967 1968	 1966 1967 1968
September 17 16 26	 17 21 28
October 22 22 24	 24 20 24
November 23 27 26	 22 32 26
December 24 32 28	 19 29 26
January 25 33 27	 23 25 27
Average 22.2 26 262	 21 25.4 262

Lactation

1967 1968 1969	 1967 1968 1969
February 26 34 28	 25 31 28
March 24 30 27	 22 30 28
April 22 23 23	 20 26 25
May 21 24 20	 22 27 23
June 18 22 16	 18 20 21
Average 22.2 26.6 22.8	 21.4 26.8 25

Dry

1967 1968 1969	 1967 1968 1969
July 15 15 18	 13 17 18
August 14 12 11 18
Average 14.5 13.5 12 17.5

Protein content in the diets declined during the lac-
tation period but was more than ample to meet sheep
requirements even during June. Average levels were
lower in 1967 than in 1968 and 1969, but this was not
important as all values exceeded estimated requirements.
Little difference occurred among the pasture mixtures
in 1967 and 1968, but a slight difference occurred in
1969 as the clover-ryegrass forage matured somewhat
sooner than the clover-fescue forage. In addition, sheep
on clover-fescue were selecting more of the fescue than
they had done in previous years because the clover had
matured early.

During the dry period after lambs were weaned,
protein levels in the diets all three years were still more
than ample to meet requirements. The difference be-
tween 12 percent protein in the ryegrass diet and 18 per-
cent in clover-fescue in August, 1968, is due to the in-
fluence of heavy August moisture which promoted
faster regrowth of fescue than of ryegrass.

Sheep on both pasture mixtures have the ability to
select diets which are quite adequate in protein levels.
Although not shown, the protein level of forage during
the spring period declines much more rapidly than that
of the diets, indicating the high selective ability of the
sheep.

Table 2 shows digestibility values for sheep diets.
Because the in vitro fermentation period was only 24
hours, with the exception of samples taken in the spring
of 1967, levels of digestibility are not high and may not
represent accurately the actual animal digestibility. They
do, however, indicate the differences among seasons,
pasture mixtures, and years.

Definite differences in digestibility did occur among
years, as would be expected. Because forage was dry in
September of 1966 and 1967, digestibility values were
lower during the early part of gestation than later on.
Dietary digestibility reached a plateau in November and



Table 2. Percent dry matter digestion (DMD) 	 Table 3. Percent acid detergent fiber (ADF) in
in vitro (24 hours) of sheep diets. 	 sheep diets.

CLO VER- CLOVER-
RYEGRASS	 FESCUE

Gestation
1966	 1967	 1968	 1966	 1967	 1968

September 29 21 41	 27 18 39
October 34 31 43	 29 35 49
November 39 33 41	 34 34 42
December 35 35 39	 31 38 42
January 40 47 41	 36 50 45
Average 35.4 33.4 41	 31.4 35 43.4

Lactation
1967 1968 1969	 1967 1968 1969

February 44 48 44 51 48
March 48 53 51
April 641 52 50	 56 52 49
May 61 45 46	 59 42 44
June 54 48 46	 56 45 44
Average 54.2 48.2 47.8	 57 47.5 47.2

Dry
1967 1968 1969	 1967 1968 1969

July 51 42 45	 52 41 34
August 50 40 52
Average 50.5 41 52

1 April-August DMD in 1967 are derived from 48-hour in vitro
fermentation.

December in both years and then increased again in
January before lambing . In 1968, forage was green in
September and digestibility was little different during
that period than in the later stages of gestation.

During lactation, dietary dry matter digestibility
(DMD) declines as does crude protein, but the magni-
tude of decline is not large. In 1967, values on clover-
ryegrass were somewhat higher than on clover-fescue,
whereas in 1968 and 1969 no difference occurred.

Very little difference could be seen among pastures
during the dry period in all years except during July,
1969. Late June rains that year had stimulated re-
growth of the perennial grasses. It is possible that the
regrowth of perennial ryegrass was more digestible
than that of tall fescue, resulting in a difference of 11
percent (45 vs 34%).

Generally, digestibility of the dry matter in the
sheep's diet was highest in April and May during a
period of rapid growth of the available forage. It was
never very high during the fall period when forage is
green but quite immature. This may indicate that the
ewe could be somewhat short of available energy during
the gestation period and that energy supplements per-
haps should be considered.

The fiber content of diets is presented in Table 3.
ADF (acid detergent fiber) is a chemical determination
of the approximate fiber level that would be contained
in the dietary samples. Fiber should vary inversely with
the degree of digestibility, and this tended to occur for
both sheep and cattle samples.

ADF content was highest during the dry period and
lowest when the forage was least mature before it had
started rapid growth during the spring period (Table
3). As forage was dry in September, 1966 and 1967,
the fiber content of the samples was higher than during

CLOVER-	 CLOVER-
RYEGRA SS	 FESCUE

Gestation
1966	 1967	 1968	 1966	 1967	 1968

September 25 36 14	 24 44 15
October 21 20 15	 19 21 12
November 19 15 19	 20 15 15
December 26 16 18	 23 15 15
January 21 18	 17 15
Average 22.4 21.4 16.8	 20.6 23.8 14.4

Lactation
1967 1968 1969	 1967 1968 1969

February 14 17	 12 15
March 14	 19 15
April 23 16	 25 22 18
May 32 21	 29 28 17
June 30 24	 34 32 19
Average 28.3 18.4	 23.8 27.3 16.8

Dry
1967 1968 1969	 1967 1968 1969

July 33 18 36 20
August 38 36
Average 35.5 36

the later fall months. In 1968 the fiber content in Sep-
tember was similar to that later on through the gesta-
tion period. No real differences occurred between the
two pasture mixtures during the gestation period.

During lactation, fiber content of the diets increased
through June. The relative increase was somewhat
greater in 1967 and 1968 than in 1969. Fiber levels
during lactation 1969 were nearly 10 percent less than
during 1968, yet the DMD values of the same samples
were very little different among years.

During the dry period of 1968, fiber levels averaged
36 percent. In 1969, the degree of regrowth of the for-
age in the pastures influenced dietary selection such
that low fiber content was obtained (18 to 20%).

Cattle Diets
Tables 4, 5, and 6 contain data on cattle dietary

nutritive values. These data are presented for March
through February to portray the dietary characteristics
of an assumed lactation period of a spring-calved cow
from March through September and the gestation
period from June through February. Because esophageal
fistula samples were collected from steers during 1968
and 1969 and both steers and heifers in 1966 and 1967,
the nutritive values should not be representative of
nursing calves. However, these data are presented to
illustrate the differences between the two pasture mix-
tures and to show how they vary throughout the grazing
season.

Data on percent crude protein in cattle diets are
shown in Table 4. Samples were collected through the
winter of 1968 and 1969 only. During the spring of
1967, the protein content on clover-ryegrass was slightly
higher than on clover-fescue. The fall values in 1966 on
clover-fescue were less than those of sheep grazing the
same pasture mixture. Except for the abnormal forage
growing conditions which occurred during fall, 1968,
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Table 4. Percent crude protein (organic matter
basis) in cattle diets.
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the protein content of cattle diets was always less than
that of sheep diets. A sharp decline in dietary protein
occurred during May and June as the forage ap-
proached maturity. Although data are incomplete, the
normal dietary protein level experienced on these pas-
tures during August and September will be 6 to 8
percent.

Data on percent DMD of cattle diets are shown in
Table 5. When forage was dry as in September, 1966
and 1967, the DMD of diets was relatively low. As the
fall progressed in September, 1966, DMD did not rise
appreciably until in November and December. This may

Table 5. Percent dry matter digestion (DMD) in
vitro (24 hours) of cattle diets.
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April-August DMD in 1967 are derived from 48-hour in vitro
fermentation.

be because the cow is not sufficiently able to select the
most highly digestible portions of the available forage
at that time. During the spring periods in lactation, diets
on ryegrass and fescue are very little different. How-
ever, from June onwards ryegrass diets may be more

digestible than fescue, although protein values of these
same samples are little different. The data of 1967 and
1969 for both pasture mixtures seem to indicate that
the dietary DMD on ryegrass may be somewhat higher
in June, although this was reversed in July, 1969.

Acid detergent fiber content (Table 6) of cattle
diets generally increased as digestibility decreased. Dur-
ing the fall of 1966, on clover-fescue, fiber content de-
clined from 27 to 23 percent from September to De-
cember. At the same time, DMD went from 22 to 35
percent. DMD declined in spring, 1967, and ADF in-
creased. During spring, 1969, ADF did not increase
greatly from May through July ; neither did DMD de-
cline too seriously. ADF data for fall, 1968, when for-
age was green, did not vary greatly among months
(Table 6). DMD also did not vary greatly among
months during that period (Table 5).

Table 6.	 Percent acid-detergent fiber in cattle
diets.
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Summary
When subclover-grass pastures are grazed yearlong,

dietary nutrient contents can be expected to vary from
season to season. The variation in dietary value is not
as great as that of the total available forage because of
the selective ability of the grazing animal. Analyses of
sheep and cattle-grazed forage samples obtained over a
three-year period showed that both clover-perennial
ryegrass and clover-tall fescue provided the opportunity
for animals to obtain relatively nutritious diets.

Diets of sheep always contained enough crude pro-
tein to meet or exceed dietary requirements. Cattle diets
usually contained less protein than sheep diets, but with
the exception of August and September, were adequate
to meet normal requirements. No standards on the di-
gestibility of the diet on pasture are available with which
to compare the results of this study. Few differences
occurred for cattle or for sheep between the two pasture
mixtures.
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