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Improved Spring Pastures, Cow-Calf Production,

and Stocking Rate Carryover
in the Northern Great Plains’

By W. R. Houston ® and J. J. URICK, range seipntist, Plant Seience Reseaich Division, and
research animol husbandman, Animal Science Research Division, respectively, Agricultural Research Service

SUMMARY

A grazing study was conducted for 5 years
in eastern Montana, comparing seeded pas-
tures of crested wheatgrass-alfalfa and Rus-
gian wildrye-alfaifa with native range as
spring pastures for Hereford breeding cows
and calves. The spring grazing period was
about 6 weeks in duration, from late April to
early June. Carryover effects on both cows
and calves from a previous grazing intensity
study on native range pastures grazed during
aummer and fall were also measured.

For the period 1964-68, the twe seeded grass-
alfai’i mixtures produced more forage with
higher crude protein and with increased carry-
ing capacity compared with that produced on
the native range spring pasture. The native
range spring pasture lost desirable plant com-
position and plant vigor from the spring graz-
ing, whereas the seeded pastures were essen-
tially unaffected.

The seeded spring pastures were ready for
grazing 10 days to 5 weeks earlier in the
spring than the native range spring pasture,
but were not grazed earlier in this study.
Cows and calves from the seeded spring pas-

1 Cooperative investigation of Plant Science Research
Division and Animal Science Research Division, Agri-
cultural Research Service, U.S. Department of Agri-
ulture, and Montana Agricultural Experiment Station
at U.S. Range Livestock Experiment Station, Miles
City, Mont.

2 Present address: Crops Research Laboratory, Colo-
rado State University, Fort Collins, Golo. 80521.

tures had higher weights and gains during
gpring, summer, and fall than those from the
native range spring pasture. Calf crop weaned
and cow pregnancy—both measures of fer-
tility—were higher from the seeded spring
pastures than from the native range spring
pasture, The annual value of the increased
anima! productivity from the seeded spring
pastures was about five times the increased
annunal costs.

For most characteristics—forage production,
protein content, carrying capacity, cow weights
and gains between early spring and fall, cow
condition in winter, calf crop weaned, and
cow pregnancy—the Rusgian wildrye-alfalfa
pastures were slightly to substantially super-
ior to the crested wheatgrass-alfalfa. For oth-
er characteristics—summer herbage regrowth
or recovery from spring grazing with its po-
tential for fall grazing, spring cow gains, and
summer and fall calf weights—the crested
wheatprass-alfalfa pastures were superior.
Overall, the two seeded spring pasture mix-
tures were about equally effective.

revious heavy grazing on the native range
pastures grazed during summer and fall re-
duced summer and fall calf weights, whereas
previous light grazing increased calf weights
and gains. However, cow weights and gains
were not affected. It appeared that calves
were more sensitive than cows to carryover
effects from previous heavy and light grazing
intensities.
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INTRODUCTION

The use of cool-season, introduced-grasg pas-
tures in the northern plaing to provide more
and earlier grazing than native range alone
has long been recognized (18, 22, 31, and 82).3
These studies, as well as those of Campbell
(4} and Woolfolk (34), have pointed out the
adaptation and value of crested wheatgrass
(Agropyron desertorum {(Fisch. ex Link)
Schult.} for spring and early summer grazing
in the region. They showed that the early
grazing combined with the use of native range
later in the season resulted in substantially in-
creased grazing capacity and usually incressed
animal gains. More recent research by Lodge
(12) has conifirmed these earlier findings.

Other studies comparing growth and yield
of crested wheatgrass in mixtures and under
different cultural practices were those of Clark
and Heinrichs (6), Rogler, Lorenz, and Schaaf
(21), Whitman, Petersen, and Conlon (29,
30), and Worzella and others (35).

Grazing studies bv Barnes and Nelson (1),
Campbell (5), Lang and Landers {11), Rauzi,
Lang, and Barnes (16), Rogler and Lorenz
(19), and Whitman and others {28} have
shown that crested wheatgrass-alfaifa {vari-
ous cultivars of Medicago sative L.) mixtures
increased forage and beef production as com-
pared with that of erested wheatgrass alone.

There is increasing evidence that Russian
wildrye (Blymus junceus Fisch.) is compara-
ble with crested wheatgrass in the northern
plains, Russian wildrye also provides early

growth and more forage and beef production
than the native range (5, 21, 23).

A recent report by Lodge (71%) summarizes
and compares the research with spring pas-
tures in the northern plains. In this report,
he points out the widespread adaptability of
the practice,

Nearly all the grazing studies of these spe-
cies have either used young, nonbreeding ani-
mals or did not include study of long-term
carryover effects of grazing improved spring
pastures on breeding animals (8, 24).

The objectives of the research reported here
were to:

* Comusara adaptability and productivity of
crested wheatgrass-alfalfa and Russian wild-
rye-alfalfa (cv. Rambler) mixtures with na-
tive range spring pasture and with each other
a8 spring pastures grazed in combination with
native range.

® Compare summer regrowth or recovery from
spring grazing of the seeded mixtures for po-
fential late-sumrmer and fall grazing,

® Btudy the accumulative effects of the com-
bination treatments on productivity and man-

agement of breeding cows over several years,
1964-68,

* Defermine the carryover =ffects, if any,
from previcus years of heavy, mederate, and
light stocking on the native range pastures
grazed in this study duving summer and fall.

EXPERIMENTAL AREAS

The seeded spring pastures were located 3
miles west of Miles City, Mont., near the Yel-
lowstone River. The native range spring pas-
ture and native range pastures grazed during
summer, fall, and winter were located 6 to 7
miles south of the city,

The four seeded pastures {duplicated pas-
tures of each mixture) were each of 11.5 acres
arranged in a line. Topography was smooth,
averaging less than 2-percent slope. Stock wa-

3Italic numbers in parentheses refer to Literature
Cited, p. 20.

ter was available on the fence line between
each pair of pastures.

The major soil types of the seeded pastures
were Havre silty clay, Havre loam, and Havre
saline siit loam on the west pair of pastures,
and these types plus Lohmiller silty clay loam
on the east pair.*

* PARKER, JOHN. SOIL DESCRIFTIONS AND MAPPING
UNITS OF EXPERIMENTAL RANGES. U.S. RANGE LIVESTOCK
EXPERTMENT STATION, MILES CITY, MONT. 1.8 Soil
Conserv. Serv. Rpt., 47 pp. 1964. {Correspondence to
Station Director.]
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The native range pastures grazed during
summer, fall, and winter were used in previ-
ously reported grazing intensity studies (10,
17}. In the present study, the gix larger na-
tive range pastures previously grazed in win-
ter were grazed in summer fo provide more
summer grazing cspacity, The six pastures
previously grazed in summer were grazed in
winter. None of these range pastures were
grazed from midsummer of 1861 until spring
of 1963 because of the effects of severe drought
in 1961,

A good-condition, native range pasture of
173 acres was used as the native range spring
pasture for comparison with the seeded spring
pastures.

Soils of the native range pastures varied.
The sgoil types included Havre silty loams,
Penneal-Bainville complex of weakly developed
loams over sandstone or silty shale, Arvada-
Larb and Ferdig-Laurel complexes of aolid-
ized-solonetz and sclanchak leams znd elays,
Mariag silly clay, and za Midway-Rainville
complex of litholol clay loams and shale out-
crops.®

The native range pastures ranged in size
frem 110 to 227 acres on the summer grazed
area and from 97 to 189 acres on the winter
grazed area. The number of animal uniis car-
ried per pasture was varied in proportion te
pasture sizes o provide uniform stocking. At
each unit the range pasfures were pie shaped,
radiating out from a central well,

Topography at the summer grazed area var-
ied from leve] to shale outcroppings and elay
buttes with up to 70-percent slopes. Topogra-
phy at the winter grazed area was relatively
level,

Native vegetation was typical of the drier
gsouthwestern part of the northern Great
Plains. Although part of the mixed prairie
(27}, this area has more shortgrasses and
fewer midgrasses than the more humid Da-
kotas,

The principal forage species, which make up
ghout twe-thirds of the plant cover, were
threadleaf sedge (Carex filifolic Nutt.); the
shortgrasses, blue grama (Bouteloua gracilis
{H.B.K.} Lag. ex Steud.) and buffalograss
(Buchloe dactyloides {Nutt) Engelm.); and
the midgrasses, western wheatgrass {Agro-
pyron smithit Rydb.), needle-and-thread grass
(Stipe comaie Trin. & Rupr.), and green
needlegrass (S. viridule Trin.). Secondary
grasses were Sandberg bluegrass (Poa secun-
da Presl.}, sand dropsead (Sporobolus cryp-
tandrus {(Torr.) A. Gray), alkali sacaton
(Sporobolus wiroides (Torr.), Torr.), tumble-
grass (Schedonnardus paniculatus (Nutt.)
Trel.}, needleleaf sedge (Carex eleocharis L. H,
Bailey}, desert saltgrass (Digtichlis stricia
(Torr.) Rybd.), false buffalograss (Munroc
squarrosa (Nutt.) Torr.), and red threeawn
{Aristida longiseta Steud.).

The main shrub species were fringed sage-
wort (Artemisic frigida Willd.), big sage-
brush (A. iridentate Nutt.), silver sagebrush
{A. ¢cana Purgh), western snowberry (Symph-
oricarpos occidentalis Hook.), plains prickiy-
pear (Opuniie polyecenthe Haw.), and, on
only the summer grazed area, black grease-
wood {Sarcobatus vermiculetius Hook.) Torr.).

The most common forbs were textile onion
(Allinm textile Nels, and Macbr.), Hood’s
phlox (Phloz hoodii Rich.), and scarlet globe-
mallow (Sphaeralecea coceinee (Pursh) Rydb.).

CLIMATE AND WEATHER

The climate of the northern plaing region is
semiarid with cold winters and hot summers.
Precipitation is concentrated in the spring and
early summer, ¥all weather is often warm
and frequently dry. The growing season av-

% See footnote 4,

erages ahout 130 days near Miles City, Mont.
(26). Long-term average annual precipitation
near Miles City is slightly less than 18 inches
(table 1), Nearly 70 percent of this occurs
during the growing season,

On the average, drought has occurred at
about 5-year intervals in the area znd severe
drought at about 10- fo 12-year intervals, Pre-
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TABLE 1-—Monthly precipitation and annual totals, 1963-68, and long-term mean, 1877-1968.
Eecorded ot Headquarters, U.S. Range Livestock Experiment Station, Miles City, Mont.

Year Feb. Mar. Apr.

May Juzne

Annual

July Aug. Seot. Oct. Nov. Dec. totall

Inches

1988 s . . . 2.4 1.6
1964 . . . 1.2 1.0
1965 i o . . 2.2 1.2
1966 e . . .6 11
1967 i . . 2.2 1.9
1968 e . . .5 1.5

3.7 1.5 0.9
3.1 0.5 24
2.8 3.9 4
27 1.6 5
4.6 .9 0
4.4 T 3.9

Mean-—1877-1968 ... .6 4 . 1.1 2.0

2.7 1.5 1.1

1 Because of rounding, annual totals are not exaet totals for some Years.

cipitation was 10 to 20 percent below the long-
term average in 1964. Sigpificant early spring
droughts occurred twice, in both 1966 and
1968, during the study period of 1964-68.
Drought effects on vegetation and livestock
were most obvious in 1966. Precipitation was
above average in 1965 and 1967. Early spring

moisture was partieularly favorable in both of
thege years.

For a period of nearly 60 days from mid-
July to mid-September of 1967, precipitation
was nearly nonexistent. This affected both
cow and calf gaing and regrowth of seeded
pastures during the pariod.

EXPERIMENTAL PROCEDURES

The seeded pastures were seedad in the fall
of 1961 at 6 pounds per acre of mixed grass
and alfalfa seed. The grass seed comprised
5.1 pounds per acre of the mixture and aifalfa
seed 0.9 pounds per acre. Certified Standard
crested wheatgrass, commercial Russian wild-
rye, and certified alfalfa cv. Rambler seed were
used. Weeds were mowed in 1962 and 1963,
and the pastures first grazed in the spring of
1964,

Herbage production was measured in both
early June and mid-August on the seeded
spring pastures and in early June on the na-
tive range spring pasture. Production from
eight, 4. by 4-foot, caged and ungrazed areas
and production from similar grazed areas were
determinred in each seeded spring pasture and
from 12 ungrazed and 12 grazed sample areas
in the native range spring pasture each year,

The major components of these herbage sam-
ples were analyzed for crude protein and all
components were combined for phosphorous
analysis.

Plant counts of the seeded grass and alfalfa
or the seeded spring pastures were made in
mid-June each year.

The experimental animals, good-quality
Herefords, were turned into the seeded spring
pastures and native range spring pasture at
an average date of April 28. Grazing contin-
ued for 4 to 7 weeks, depending upon the
amount of forage. The animals were then
moved to the summer grazed native range
pastures,

The experimenta! animals were grazed on
the summer native range pastures from early
June through late October. In late October
calves were weaned and scored for feeder
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grade, all cows were examined for pregnancy,
nonpregnant cows were culled, pregnant re-
placement females were added, and all cows
were moved to the winter use range pastures.

During the winters of 1963-84 and 1954-65,
the experimental cows were separated into gix
groups proporiional in size to the acreage of
assigned winter pastures. Sufficient hay was
fed during winter fo maintain animals in
thrifty condition in each pasture. During the
other winters of the stud,, all animals were
retained in one sroup and rotated thrumgh
the winter pastures in respense to the feed
supply in the individual pastures as well as to
the presence of adequaie shelter from winter
storms.

The supplemental feeding during winter con-
sisted of fair-quality, 1- or 2-year-old native
grass or crested wheatgrass hay fed in mini-
mum amounts required for maintenance.

Salt was provided free choice throughout
the study.

Calves were born on the winler use ranges.
They were weighed and identified ait birth
(fig. 1). Male calves were castrated and all
calves were branded in early June.

Approximately one-half {24 to 28) of the
cows and calves were assigned to the seeded
spring pastures and were initially divided in-
to four groups of 4 to 7 cows of uniform

PN-2395
FichreE 1.—Calves weighed and identified at birth.

weight and age, each with their calves. They
were moved to the individual seeded spring
pastures when adequate forage was present
in the native range spring pasture. At the
same time, the other half of the cows ang
their calves were placed on a good-condifion
native range spring pasture of 173 acres for
the spring grazing period.

At the end of spring grazing, all cows and
calves from the seeded and native range
spring pastures were moved fo the summer
pastures and redivided intc six groups propor-
tional in size o the areas of the six native
range summer pastures, Each of thes six
groups included animals from each of the
seeded spring pastures and the native range
spring pasture.

The assignments of animals to individual
spring pastures and to individpal summer
range pastures were essentially permanent.
The assignments of a few animals were
changed as ruore information became availa-
ble on carrying capacity of the individual
spring and summer use pastures.

Cows found nonpregnant in the fall were re-
placed by pregnant animals of comparable
guality and breeding from the station herd.
Cows were also replaced in the spring if the
ealf was aborted or died at birth or shorily
after,

Cows were bred on the summer range to six
Hereford bulls of approximately equal perfor-
mance and breeding each year, The bulls were
rotated weekly among the six summer range
pastures during the 45-day breeding season
that began on June 15 each year.

The cattle were weighed at 28-day intervals
throughout the year and at each time they
moved between pastures. They were denied
water overnight for eaech of the weighings.

Cow condition or flesh was determined at
the end of winter the last 8 years of the
study.

Most vegetation data were analyzed by anal-
ysis of variance and calf crop was tested by
Chi-square. Animal weights and gains were
analyzed by tlie least-squares method described
by Harvey (9). Differences between pasture
{reatments were tested by Duncan’s multiple-
range fest (7).
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RESULTS

Vegetation Studies

Forage vield and utilization

The seeded spring pastures of crested wheat-
grasg-aifalfa and Russian wildrye-alfalfa
yielded on the average 8.4 %o 4.8 times as
much perennial herbage per acre as did the
native range spring pasture {table 2). The
lowest advantage of the seeded pastures over
the native range pasture was in 1964, the first
vear of the study and a year of subnormal
precipitation. The greatest advantage percent-
agewise wags in 1966, a year of significant
drought. The greatest advantage in pounds of
forage was in 1967, a year of above-average
precipitation.

The 20-percent-below normal precipitation
in 1966 resulted in a 45-percent reduction in
forage yield on the native spring pasture from
1965, whereas yield on the geeded pastures
was essentially unchanged (fig. 2). Favorable
subsurface moisture from the nearby Yellow-

stone River may account in part for the in-
creased yield and lesser effects of drought on
the seeded pastures,

PN--2896
FiGURE 2—Cows and calves on Russian wildrye-alfalfa
pasture in foreground 4 days after entering in 19686,
showing plant growth remaining from the previous
year. Crested wheatgrass-alfalfa pasture in back-
ground.

TABLE 2.—Yield (air-dry, harvested at ground level) of ungrazed major herbage components on
seeded spring pastures of crested whealgrass-alfalfe end Russian wildrye-alfalfe and on
naiive range spring pasiure in early June at end of spring grazing period, 1964-68

Mean yield per acre on indicated pastures

Seeded grass on— Alfalfa on— Total perennial herbage! on—

Crested
wheat-
grass—
alfaifs

Annuals and farbs on—

Crested
wheat-
ZTEss—
alfalfa

{Crested
wheat-

grass—
alfalfa

Crested
wheat-

grass—
alfalfa

Russian
wildrye-
alfalfa

Russian
wildrye—
aifaifa

Russian
wildrye—
alfalfa

Russian
wildrye-
alfalfa

Native
range*

Native

Pounds
1964 .ceeeee. 360 600 50 150 410 410 740

1,340 2,193 610 450 610 1,950 2,650
1866 .......... 920 1,480 760 1,730 340 1,680 3,210
1987 ..o 1,910 1,840 640 1,880 870 2,550 3,500 410
1968 .......... 1,180 9 630 910 450 1,810 1,820 270

1,680

Mean 1,140 1,380 540 1,020 500 2,380 160

* Because of rounding, totals of perennial herbage are not exact totals for some years,
2 Inciudes all perennial grasses,
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TABLE 8. —Utilization of major herbage components on seeded spring pastures of crested wheat-
gross-alfalfa and Russian wildrye-alfalfa and on native range spring pasture wn early June

at end of spring grazing period, 1964-68

Mean utilization on indicated pastures

Seeded grass on— Alfalfa on—

Total perennial herbage on—

Annruals and forbs on—

Crested
wheat-
grass—
alfsifa

Crested
wheat-
grass-
alfalfa

Russian
wildrye—
alfalfa

Russian
wildrye-

Native
rangel

Crested

wheat- Russian
grass— wildrye—
alfalfa zlfalfa

Crested
wheat-
£rags—
alfalfa

Russian
wildrye—
alfalfa

Native
range

Percent

1Includes all perennial grasses.

Yield of perennial herbage on the crested
wheatgrass-alfalfa pastures averaged 1,680
peunds per acre, This ig over 40 percent high-
er than that reported by Whitman and others
{28) in western North Dakota for the same
mixture with slightly higher average preeipi-
tation.

Yield of perennial herbage on the Russian
wildrye-alfalfa pastures averaged 42 percent
higher during the study than that on the
crested wheatgrass-alfalfa pastures. The alfal-
fa component averaged approximately 90 per-
cent higher and the grass component 20 per-
cent higher.

Average yield of annual and forb species
was higher during the study on the cresfed
wheatgrags-alfalfa pastures than on either the
Russian wildrye-alfalfa pastures or the native
range spring pasture. The yield of annuals
and forbs reached its peak on the seeded pas-
tures during the drought year of 1966, How-
ever, the yield reached its peak on the native
range pasture during the following year, The
decline in yield of annuals and forbs following
the drought was most rapid on the Russian
wildrye-alfalfa pastures.

Utilization of perennial herbage, measured
in early June at the end of the spring grazing
period, averaged about 70 percent on the seed-
ed spring pastures as compared with 44 per.
cent on the native range pasture (table 3).
This higher utilization, combined with much
higher yield, resulted in substantially in-
creased grazing capacity for the seeded spring
pastures.

Utilization of the alfalfa component was
about equal on the two seeded pasture mix-
tures, However, variations in use from year
to year wsare greater on the Russian wildrye-
alfalfa pastures than on the crested wheat-
grass-alfalfa pastures, Utilization of alfalfa
was much higher in 1967 on the Russian
wildrye-alfalfa pastures and utilization of
the seeded grass much lower.

Utilization of the grass component aver-
aged somewhat lower on the Russian wildrye
pastures, Utilization of hoth the grass and
alfalfa components was substantially lower
on the Russian wildrye-alfalfa pastures in
1968, the last year of the study, although
carrying capacity (that is, stocking rate)
was substantially higher, as compared with
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TABLE 4.—Stocking rates on seeded spring pastures of crested wheat-
grass-clfalfe and Russign wildrye-alfalfa ond on native range
spring pasture during lote April to early June, 1964-68 (includes

only use by mature cows)

Stocking rate on indicated pastures

Native
range

Crested wheatgrass—
alfalfa

Russian wildrye-
alfaifa

Pasturel Pasture2 Mean Pasturel Pasture 2 Mean

e ACTES PEr COW Per month .

1964 . A4 1.7
1965 . 801 14
1968 e 144 1.4
LR O X 1.3
1968 . 4T 1.8

1.6 1.6 1.9 1.5 1.7
1.2 1.3 14 1.2 1.3
1.2 1.3 1.3 1.0 1.0
13 1.3 1.3 1.3 1.3
1.8 18 16 1.3 1.5

Mean v, 4.3 1.5

14 1.5 1.5 13 14

1Because of spring drought and limited native forage yield in 1966, cattle were
placed on other native range during spring for 10 days.

that of the crested wheatgrass-alfalfa pas-
tures (table 4},

When cattie entered the seeded spring pas-
tures, the grasses averaged 4 to 8 inches in
height and the alfalfa about 1 inch. Grazing
was concentrated on the pgrasses until the
amount available become limited before the
alfalfa was noticeably grazed. During the
latter part of the spring prazing periods,
utilization of the alfaifa was much greater
than that of the seeded grasses. This pattern
was particularly evident on the Russian
wildrye-alfalfa pastures in 1967 (fig. 3).
However, in 1968 the opposite occurred, and
utilization of alfalfa was less than that of
the Russian wildrye. In 1968, yield of both
perennial components on the Rusian wildrye-
alfaifa pastures decreased sharply from yield
in previous years.

Siocking rates

The geeded spring pastures showed a clear
advantage in permissible stocking rates or
carrying capacity over the native range
spring pasture during the study (table 4).

This advantage is due to the combination of
both higher yield and higher utilization on
the seeded spring pastures. The low carrying
capacity in 1964 was due to the combination
of low spring precipitation and low forage
vields that year, and probably alse to the
young age of the seeded stands, which had

PN-2337
Ficure 3.—Cow and culves on Russian wildrye-alfalfa
pasture in early May 1867. Old growth of alfalfa is
still evident,
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not yet reached full production. The stocking
in 1966, a drought year, was too high. Some
reduced animal productivity resulted in that
year from the heavier-than-average grazing
on the seeded spring pasture treatments.

The average carrying capacity of 1.4 to 1.5
aces per mature cow per month on the geed-
ed pastures in this present study is lJower
stocking than the 0.9 acres per mature ani-
mal per month (calculating yearling steers
at 0.6 of mature animal} on crested wheat-
grasg-alfalfa pastures shown by Whitman
and others (28) in western North Dakota.
In the present study, we observed that stock-
ing the seeded pastures at rates heavier than

about 1.3 to 1.4 acres with normal precipita-
tion reduced productivity, gains, and fertility
of cows. Whitman and others (28) used
yearling steers and did not measure carry-
over eflects.

Summer regrowth

Belween early June and mid-August the
regrowth or recovery of the grazed stubble
(herbage remaining after grazing) of the
crested wheatgrass-alfalfa pastures was much
greater than that of the Russian wildrye.
alfalfa (table 5), This faet is important
when late summer and fall grazing is con-
sidered in addition to spring grazing.

TABLE 5.-—Regrowth of grazed stubble of mafor herbage
components on seeded spring pastures between early
June and mid-August, 1964-68

Mean regrowth of grazed stubble of—

Year and
spring pasture

Seeded

Total
perennial
grass Alfalfa herbage

Arnnusls
and’
forbs

1964:

Crested wheatgrass-alfalfa ...
Russian wildrye-alfalfa .. ...

1965:

erssesicarrmenssn DOTCERE cereecomrerrsnreevers

2,488 346
33 113

Crested wheatgrass-alfalfa .........

Russian wildrye-aifalfa ...............

1966

Crested wheatgrass-alfalfa ...

Russian wildrye-alfalfa ... .

1967:

Crested wheatgrass-alfalfa ...
Russian wildrye-alfalfa ... ...

1968:

Crested wheatprass-alfaifa ...

Russian wildrye-alfalfa ..o

Mean:

Crested wheatgrass-alfalfa ...

Russian wildrye-aifaifa
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During the study, yields of crested wheat-
grass stubble grazed during spring increased
an average of 108 percent between June and
mid-August, whereas yield of Russian wild-
rye also grazed during spring increased an
average of only 47 perceni. The yields of
alfalfa, fotal perennial herbage, and annuals
and forbs similarly increased at a higher
rate between June and mid-August on the
crested wheatgrass-alfaifa 'pastures than on
the Ruasian wildrye-alfalfa pastures. Only in
1966, the year of severe drought, did the
grass and alfalfa components of the Russian
wildrye-alfaifa pastures inerease more or de-
crease less between June and mid-August
than those same components con the crested
wheatgrass-alfalfa pastures. In 1967, during
recovery from drought, the yield of annual
and forb species inecreased about 250 percent

between June and mid-August on the crested
wheatgrass-alfalfa pastures but decreased
about 60 percent on the Russian wildrye-al-
faifa pastures.

The yields of ungrazed herbage on sample
plots similariy increased at higher rates be-
tween June and mid-Aupust on the crested
wheatgrass-alfalfa pastures than on the Rus-
sian wildrye-alfaifa pastures.

The abundant regrowth of alfalfa during
the summer, as high as 7,500 percent in 1965,
may be due in part to its ability to draw on
subgoil moisture from the nearby Yellow-
stone River.

Protein content

The average crude protein content of un-
grazed crested wheatgrass and Russian wild-

TABLE 6.—Crude protein content (N X 6.25) of ungrazed herbage and regrowth of grazed stub-

ble of major herbage components on spring pastures in early June and in mid-August,
1864-681

Mean profein content on indicated pastures

Alfalfa on—

Seeded grass on— Total perennial herbage on—

Crested Russian Crested Russian Crested Russian
Native wheaigrass- wildrye- wheatgrass- wildrye- Native wheatgrass- wildrye-
range?  alfalfa  alfalfa  alfalfa  alfalfa  range  alfalfa alfalfa

Herbage
class
and year

Percent

EarLy JUNE

Ungrazed herbage in—
iged

1955 .
1866
1967
1568

Mean

Mip-Avucusr

Ungrazed herbage—
5-year mean.

8.0a $.2a i12.5a 12.3a 8.6a 9.9z

Regrowth of grazed stubble—
b-year mean.

.42 19.6a 13.0a 13.0a 11.3a 11.5a

! Means in the same year-row or for the same 5-year mean for the same herbage component when folHowed by
the same letter or letters are not significantly different at the 5-percent level,

? Western wheatgrass only.
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rye on the seeded spring pastures and western
wheatgrass on the native range spring pas-
ture in early June did not differ for the 5-
year study period (table 6). Howeve:, in
1988, the last year of the study, protein con-
tent of the western wheatgrass dropped be-
low that of the seeded grasses. Protein content
of crested wheatgrass was slightly higher
than that of Russian wildrye during the first
2 years of the study, During the last 3 years,
when the stands had reached their optimum
density, the opposite wag true, The same re-
lationships were true for protein content of
total perennial herbage on these seeded pas-
tures.

Protein content of alfalfa from the two
seeded pastures was nearly the same through-
out the study.

Protein content of total perennizl herbage
was significantly lower on the native range
gapring pesture than on the seeded pastures
in 3 of the 5 years of study. This low pro-
tein content was due primarily io lower pro-
tein in the perennial grasses other than west-
ern wheatgrass.

Protein content of most harbage compo-
nents was lowest in 1966, the year of severe
drought.

The combination of higher protein content
and higher dry-matter yields on the seeded
pastures indicates nufrient production ap-
proximately 350 to nearly 600 percent higher
for these pastures than for the native range
pasture,

By mid-Augusft, the protein content of un-
grazed herbage from the seeded pastures had
decreased 2,7 to 4.1 percentage points for the
seeded grasses and 4.6 to 5.4 percentage
points for alfalfa (table 6). However, the
average protein content of all herbage com-
ponents was still similar for the two seeded
pastures,

In mid-August, the protein content of re-
growth of grazed stubble was slightly higher
than that of ungrazed herbage for all herb-
age components. Protein content of re-
growth of total perennial herbage was higher
on the Russian wiidrye-alfalfa pastures than
on the crested wheatgrass-alfalfa pastures
for 4 of the 5 years of the study.

Phosphorous conient

The phosphorous content of total herbage
in mid-June did not differ significantly he-
tween any of the spring pastures. Phosphor-
ous contents of ungrazed herbage averaged
0,19 to 0.21 percent over the study, Phos-
phorous contents were at lower levelg in 1966
(0.15 to 0.17 percent), the drought wyear,
than in 1965 and 1968 (0.19 to (.24 percent),
years of higher precipitation.

Average phosphorous content of the un-
grazed herbage in early June was higher on
the crested wheatgrass-alfalfa (0.26 percent)
and Russian wildrye-alfalfa spring pastures
(0,24 percent) than on the native range
gpring pasture (0.20 percent).

In mid-August, phosphorous content of
total herbage averaged 0.13 to 0.14 percent,
with a range of from 0.12 to 0.16 percent
on both ungrazed herbage and regrowth of
the prazed stubble on the seeded spring pas-
tures. Only slight differences were found be-
tween years, and no differences were found
between the two seeded pastures.

Plant density

Total number of plants per unit of area
(plant density), including seedlings, was sub-
stantially greater on the erested wheafgrass-
alfalfa pastures than on the Russian wildrye-
alfalfa pastures during the study (table 7).
The average number of grass plants on the
crested wheatgrass pastures was about twice
that on the Russian wildrye pastures, and the
average number of alfalfa plants on the crest-
ed wheatgrass pastures was sbout two-thirds
that on the Russian wildrye.

The 5-year mean for the proportion of seed-
ling plants {o total plants was as follows:

Percent of

total plants
Grass seedlings on—

Crested wheatgrass-alfalfa pastures ..... 28
Russian wildrye-alfalfa pastures ........ 16

Alfalfa egeedlings on—-

Crested wheatgrass-alfalfa pastures _... 29
Russian wildrye-zlfalfa pastures .......... 30
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TABLE T.—Plant density on seeded spring pastures in mid-June, 1964-68

Mean plani density on indicated pastures

SBeeded prass on— Alfalfa on—

Crested Russian Crested Russian

wheatgrass- wildrye- wheatgrass- wildrye-

Year alfaifa alfalfa alfalfa alfalfa

........................ Nwmber of plants per square foot....e.....

1964 10.4 5.6 0.3 0.4
1965 8.6 3.5 0.6 1.6
1966 e 5.2 3.0 0.5 0.7
IG6T . oirreeeeemrrm e eriens 7.2 3.3 6.4 7.5
1368 7.8 34 2.3 4.0
Mean e .7 3.8 2.0 29

Although the proportion of seedling grass
plants to total prass plants was higher on the
crested wheatgrass pastures than on the Rus-
sian wildrye pastures, the proportions of seed-
ling alfalfa plants were about equal on the
two seeded pastures in 3 of the & years of the
study. The number of seedlings of hoth seeded
grasses and alfalfa was small in both 1965
and 1966. A rapid increase in total numbers
of both seeded grass and alfalfa plants was ob-
served between 1966 and 1967, These increases
may have been due fo good fall establishment
in 19686.

The greater number of zalfalfa plants pres-
ent with the Russian wildrye than with the
crested wheatprass may have contributed to
the higher grass yields in most years on these
pastures through nitrogen stimulation. How-
ever, the lack of difference in average protein
content between the two grass species would
indicate that this stimulus was probably small,

Range condition

Range condition rating of the native range
spring pasture, based on 100 percent for com-
plete dominance by climax species (25), de-
clined steadily during this study. The average
range condition rating of this pasture de-
creased from 62 percent in 1963, to 60 percent

in 1965, to 53 percent in 1967. The range con-
dition ratings fluctuated only slightly on the
summer grazed native range pastures during
this period. Range condition ratings on these
summer grazed pastures decreased from an
average of 60 percent in 1963 to 58 percent in
1965, but then increased to 60 percent again
in 1967.

On these bases, grazing native range be-
tween mid-April and early June was deleteri-
ous to composition of desirable forage species,
but grazing between early June and late Oe-
tober had liftie effect on the composition.

Grazing between late April and early June
had no deleterious effects on forage produe-
tion, plant vigor, number of alfalfa plants, or
weed invasion of the seeded pastures. Stocking
rates and utilization on the seeded pastures in
this study were lower and forage vields higher
than those shown by Whitman and others
(28).

Animal Studies

Cow weights and gains

Weights and gains of breeding cows were
influenced throughout the year by grazing the
different spring pastures only during spring
(table 8). Gaing during the 45-day breeding
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geason were higher for those ecows from the
seeded spring pastures than for those from
the native range spring pasture. This resulted
in higher weights of cows from seeded Dpas-
tures from early August to late October.

Gains during spring grazing were highest
on the crested wheatgrass-alfalfa pastures,
but these high gains appeared to depress sub-
gequent gains and late winter weight, Bum-
mer gains and weights were higher and
weight loss lower for cows from the Russian
wildrye-alfalfa spring pastures than for those
from the crested wheatgrass-alfalfa pastures.

At no time during the study were adverse
effects observed from grazing aifalfa during
spring. Neither bloat nor spoiled udders were
obgerved.

Weights of cows in late October 1966 were
lowest for any year because of drought and

limited forage in the growing season in 1966.
Winter weight losses were highest in the win-
ters of 1964-65 {-64 pounds) and 1965-66
(~115 pounds), reflecting severe winter weath-
er. Gains on spring pastures were significant-
ly higher in 1964, the first year of treatment.
The reason for this is unknown.

Gaing of cows during the breeding season
{summer) of 1967 were the highest of any
year during the study, and late summer
weight losses als¢ were the highest. June pre-
cipitation during 1967 was 70 percent above
the long-term average. This was followed by
a near-2-month period from mid-July to mid-
September of almost no rainfall. Gains of
cows and calves were exceptionally high dur-
ing June and early July and good until after a
3-day rainstorm in mid-September. The cows
and their calves then began to search out the

TABLE 8.—Average weights and gains of breeding cows during the year by spring pasture as-
signments on seeded spring pastures and on netive range spring pasture and by years,
1964-68 (includes only cows that weaned calves)’ *

Late

Pre- End-of-

Spring pasture Fall
assignment weight?
oT year Cows {Nov. 1)

winter Gainon breeding breeding
weight? spring weight Summer weight Fali
{(Mar. 19} pasture’ (Juneld) gain (Aug.8) gain

Weight at
weaning
(Qct. 27)

Winter
gain?

Num- Pounds

ber

Native range ... 134 1,09%6a 12a 1,034a 74b 1,108b - Ba

Crested wheat-
grass-aifalfa. 61

1,084a 56 b 1,100 b

1,075a 3a

Russian wildrye- '
alfalfa, 60 1,110a 16a

1964 s 52 1,137a 33 b
1965 . i 51 1,137a -84 ¢
1966 531 1,125a -115 d
1967 s 51 1,000 e T0a
1968 _rrceeeme 50 1,069 b 25 b

1,045 b 1032 1,026 91a 1,117 h -12a 1,104 b

1,094a 70 b 11,0402 i00a
1,i75a 1102 1,125a 54 ¢
1,073 b E5b 993 . 105D
1,009 ¢ 66 Db 897 e &3 ¢
1,069 b 74 b 1,015 be 140a
1,095 b 75 b 1046 b 9T b

1,14%a — da
1,179a 31 ¢
1,098 b 67a
1,081 e

1,155a

1,143a

1,145a
1,148a
1,185a
1,056 b
1,080 b
1,128a

1 Dates for indicated weights are average date, 1964-G8.

2 Means in the same column for cormparisons of spring pastures or comparisons of years when followed by the
same letter or letters are not significantly different at the 5-percent level.

3 Pgll weights of the previous year, winter gains, and late winter weights shown by spring pasture assignments
include 4 years' data, 1965-68, and indicate the average effects of grazing during the preceding years (1963-67)
on assigned spring pastures.

+'Cow gains on spring pastures apply only to cows that calved before entering spring pastures.
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short, green, regrowth herbage and their
weights dropped sharply. The cows and their
calves gained well on dry forage, but lost
weight rapidly when their diet shifted to the
sparse green forage with its limited dry-mat-
ter production and high water content.

Cow condition

Late winter condition or flesh of the cows
during the tast 8 years of the study was sig-
nificantly improved by previous grazing on the
Russian wildrye-aifalfa apring pastures com-
pared with previous grazing on the crested
wheatgrass-alfalfa (takie 9). The condition
geores were correlated to some extent with
late winter weights.

Cow condition was low in March 1966, no
doubt a result of severe winter weather and
consequent high weight losses (fig. 4). Cow
condition was improved during the following
yvears of the study.

Calf weights and gains

The spring pasture treatments had no ef-
fects on either birth dates or birth weights of

TABLE 9.—Average condition score in late win-
ter (average date—Mareh 19) of cows
grazing during previous year (1965-67)
on seeded spring pastures and on native
range spring pasture, 1966-68 1

Spring pasture

or year Condition score ?

Percent
Native range ... D8ab
Crested wheatgrass-alfalfa ... . .. 57Th
Russian wildrye-alfalfa . B4a
1966 55 b
1967 . 64a
1968 . f0ab

> Means in the column for the comparisons of spring
pastures or the comparisons of years when followed by
the same letter or letters are not significantly different
at the 5-percent level.

2 Based on condition of a hypotheticai, young, fat,
nonpregnant ecow as 100 percent.

PN-2398
FiGure 4.—Cows on good-condition winter range in
February 1966 following a snow storm.

calves (table 10). The gains of the early
calves (the 80 percent of calves that were
born before entering spring pastures and thus
received the full effects of the spring grazing
treatments) on spring pastures and their pre-
breeding and end-of-hreeding weights were all
significantly higher for the seeded spring pas-
tures than for the native range. The advan-
tage of the seeded pastures over the native
range spring pasture for these calves aver-
aged 10 to 20 pounds from the end of spring
grazing through weaning, These weights and
gains were higher for calves from the crested
wheatgrass-aifalfa spring pastures tham for
those from the Russian wildrye-alfalfa pas-
tures.

When weighu, and summer gains of all
calves were considered, which includes the late
calves born on the spring pastures, only the
prebreeding weights from the seeded spring
pastures increased significantly. For all calves,
the weaning weights averaged 427 pounds for
the native range, 486 pounds for crested
wheatgrass-alfalfa, and 435 pounds for the
Russian wildrye-alfalfa spring pastures. These
differences in weaning weights, as well as
those shown in table 10, were not significant.
Weights and gains of all calves during the
spring grazing period could not be compared
because approximately 20 percent of the calves
were born after the cows entered the spring
pastures.

Feeder grades of calves at weaning (wean-
ing scores), a2 measurement of conformation
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TABLE 10.—Awverage dirth dates, weights and gains during spring, summer, and fall, and wean-
ing scores of calves by spring pusture assignments of dams on seeded spring pastures and
on native range spring nasture and by yenrs, 1964-68 (all weights and weaning sScores cor-
rected to steer basis and weights also corrected for age of dam. Includes only calves born
before dams entered spring pastures) ! ?

Pre- End-of-
Spring pasture Gainon breeding breeding Weaning
assignment of Birth Birth  spring weight Summer weight Fall weight  Weaning
darni or year Calves dated  weight® pasture’ (Junel4) gain {(Avg. 8) gain (Oct. 27} seored
Number Days Pounds ...

Native range ....... 106 98a 30a 16 b 196 b 107a 303 b 130a 4834 5.0z
Crested wheat-

grass-alfalfa. 45 9a 82z 92a 21i6a 1i0a 328a 127a 453a 4.5a
Russian wildrye-

alfalfa. 52 96z 79a 86a 207a 108a 313ab 128a 4d1a 4.6
1964 v 43 91 b 76 b 8lab 211a 104ab 318ab 129a 445ab 5.8a
1965 oveeiceeeeveaeeee 44 99a b glab 179 b 116a 205 b i30a 425 b 5.3ab
1666 eecnveereeeeeee 39 99z 80z2b 88ab 212a 93 b 305ab 129a 4342b 39 e
1967 s 42 942b 83a 7 b 2052 1i4a 319ab 105 b 424 b 4,5 be
1968 ereeerrrsiseeees OO 99a 852 90a 221la 102 b 322a 14ba 462a 44 ¢

t Dates for indicated weights are average date, 1964-68.

= Means in the same column for comparisons of spring pastures ov comparisens of years when followed by the
same letter or letters are not significantly different at the 5-percent level.

2 Rirth dates are in number of days sinee preceding December 81. Birth dates and birth weights shown by
spring pasture assignments of dams include 4 years’ data, 1965-68, and indicete average effects of dam's
grazing during the preceding years {1964-67) on assigned spring pastures.

4 Gains on spring pastures are calculated from average daily gains multiplied by 42-day average spring grazing
period.

s Weaning scores are on 2 seale of 4.0, 5.0, and 6.0 for high-, medium-, and low-cholice feeder grades, re-
spectively.

ing, end-of-breeding, and weaning weights of
calves alsc were observed in 1968,

and condition, were not influenced by the
spring grazing treatments.

Calf weights and gains were also influenced
by years and weather, The earliest average
date of bhirth of calves and lowest birth
weights were in 1864, the first year of the
study. The cows were younger and smaller
at the beginning of the study and were bred
in 1963, before the different spring grazing
treatments were initiated. The highest birth
weights with a late date of birth were in 1968,
the last year of the study. The highest gains
on spring pastures and the highest prebreed-

As with cow weights and gains, and no
doubt for the same reason, calf gains were
high during the breeding season of 1967; but
because of the shift in diet from dry forage
to young, growing forage, the late summer
gains were lower than in any other year.

Calf crop weaned

The calf crop at weaning time or fertility
of breeding cows, based on the proportion of
cows in the breeding herd the previous year
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TaBLE 11.-—Calf crop weaned (1965-68) by
cows grazing during previous years (19€ ;-
67) on assigned spring pastures of seeded
spring pastures and of native range spring
681

Calf crop weaned and mean fall pregnancy
or indicated pastures

Seeded Crestad  Russian
pastureg wheatgrass. wildrye-
{mezan} alfglfa alfalfa

Native

Year range

Percent

1965 ... 89.3 32.9
1966 ... 81. 928 85,7
1967 . 90.4 90.0
1968 ... Bl 90.4 90.8

Mean .. 90.8a 89.9a

Fall preg-
nancy—
5-year
mean. 89.4 94.5 83.6 95.4

1 Row means followed by the same Jetier are not sig-
nificantly different at the 5-percent level

that weaned calves the current fall, was sub-
stantially higher for the two seeded spring
pastures than for the native range spring pas-
ture {table 11). These differences approached
significance (P == 0.06) and zveraged 8 to 10
percentage points. The mean difference in calf
crop hetween the crested wheatgrass-alfalfa
and Russian wildrye-alfalfa spring pasture
treatments was less than 2 percentage points.

Differences in fall pregnancy, determined at
weaning time each year, averaged 4 to 6 per-
centage points between the native range and
the seeded spring pasture treatments,

Summer pastures and carryover
effects of previous grazing
intensity treatments

The native range pastures grazed during
summer and fall had bheen previously used in

grazing intensity studies (10, 17). The vari-
ous grazing treatments on the summer pas-

tures for those studies—heavy, moderate, and
light grazing intensities—had several distinct
effects on cow and calf weights and gains in
the present study (tables 12 and 13).

One of the two previously heavily grazed
pastures (pasture T) produced the heaviest
cow weighfs, usually with the most rapidly
gaining eows (table 12). The plant cover on
this pasture had the highest proportion of
grasses of any of the summer pastures, al-
though all were grazed at a moderate inten-
sity on the bagis of relative carrying capacity.

One of the two previously moderately graz-
ed pastures (pasture S) prodoced the lowest
weights and gains of cows. This pasture had
the highest proportion of unproductive soils,
shale cuteroppings, and clay buttes, with the
highest eover of shrubs of any pasture on the
summer range,

One of the two previously heavily grazed
pastures (pasture Q) produced the lowest
birth weights of calves, latest birth dates, and
lowest calf weights and gains during the sum-
mer (fable 13). The previously moderately
stocked pasture S produced the next lowest
calf weights. The previously lightly grazed
pasture V (fig. 5) produced the highest
weights and gains of calves during this study.

The interactions of these previous summer
pasture grazing intensity treatments with the
present spring pasture treatments or with
years were negligible,

PN-289%
F1gUre 5—Cow and calves on good-condition, previ-
ously lightly grazed, summer range pasture V.
Note rough topography compared with that in fig-
ure 4,
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TABLE 12—Average weights and gains of breeding cows during the year by summer pesture
assignments on previously hecvily, moderately, and lLightly grazed pustures, 1864-68 {in-
cludes only cows that weaned calves)* ®

Summer Late Pre- End-of-

pasture Fall winter Gainon breeding breeding Weight at

agsign- Grazing weight Winter weight spring weight Summer  weight weaning
ment intensity {(Nov.1) gain  {Mar, 18} pasture® {June 14} gain {Aug. 8) {Oct. 27)

e Heavy........ 1,1082 =11ab 1,092ab 1,056a 95ab JA51a 1,114ah
e Moderate..  1,095ab 7a 1,102ab 1,055a 95ab 1,150a 1,134=b
SO 1051 b - §a 1,045 b 99t b 87 be 10718 b 1,063 ¢
oo HEAVY.....  1,1282 — 5a 1,118a 83ab  1,0482 110a 1,158a 1,162a
e Lighto. ... 1,094ab ~11ab 1,083ab 76ab 1,041a 74 ¢ 1,115ab 1,1252b
e @0, 1,004ab 28 b 3,065 b 72ab  1,018ab 80 be 1,160 b 1,106 b

 Dates for indicated weights are average dates, 1964-68.

2 Means in the same eolumn when followed by the same letter or letters are not significantly different at
the 5-percent level.

8 Cow gains on spring pastures apply only to cows that calved before entering spring pastures.

TABLE 13.—Awerage birth dates, weights und gains during spring, summer, and fall, and weun-
ing scores of calves by summer pasture assignments of dams on previously heavily, mod-

erately, and lightly grazed pastures, 1964-68 (all weights and weaning scores correcied {0
steer basis and weights also corrected for age of dam)} * ?

Summer Pre- End-of-

pasture Gainon  breeding breeding

assigr- Grazing Birth Birth spring weight Summer weight Weaning  Weaning
ment  intensity date3 weight pasture’ (Juneld} gain (Aup. 8) {Oct. 27} seore’d

Days Pounds
Q... Heavy........... 99a 79a Bda 197a 297a
R..oeeeeo. Moderate ... 96a 80a 8ia 207a 317a
s e 98a 80a 85a 2072 3102
Teeeveeeen. Heavy. ... 96a T9a 84a 208a 313a
U. Light S4a 83a 8la 206a 362
v N 1) 98a 302 89a 209%a 315a

1 Dates for indicated weights are average date, 1964-88.

2 Means in the same column when followed by the same letter or letters are not significantly different at
the 5-percent level.

3 Birth dates are in number of days since preceding December 31.

4 Gains on spring pastures are calenjated from average daily gains multiplied by 42-day average spring
grazing period.

s Weaning scores are on a seale of 4.0, 5.0, and 6.0 for high-, medium-, and low-choice feeder grades,
respectively.
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Carryover effects of the previcusly heavily,
moderately, and lightly grazed pastures on
weights and gains of cows were not evi-
dent during the study. However, the carry-
over effects on fall weights and gains of calves
were still significant after 2 vyears of nonuse
of the pastures, including 1 year of severe
drought (1961) and a following year of con-
siderably above-normal moisture (1982). Graz-
ing during the summer of 1963, 2 year of
preparation before initiating spring pasture
treatments, was similar on all pastures,

Costs and returns

Gross return from the different spring pas-
tures may be evaluated by caleulating the
pounds of calf weaned per breeding cow and
assigning a sale price. The pounds of calf pro-
duced per cow are obtained by multiplying
average weaning weight by percent calf crop
for each group of animals. For this study
average pounds of calf produced per cow (in-
cluding all calves with weights corrected to
steer basis) may be calculated as follows:

Average pounds of calf
produced per cow
427 pounds » ©0.817—349 pounds

Crested wheatgrass- 436 pounds x 0.899=—392 pounds
alfalfa,

Russian wildrye-
alfalfsa.

Spring pastures

Native range ...

435 pounds x 0.916=—=398 pounds

These data show zn average increase of 43
pounds of ¢alf produced per cow or 12 per-

cent for the crested wheatgrass-alfaifa spring
pastures, and 49 pounds or 14 percent for the
Russian wildrye-alfalfa, as compared with the
production for the native range spring pas-
ture.

At a selling price of 30 cents per pound for
sfeer calves al weaning, the annual gross re-
turns per cow in the breeding herd were $12.90
and $14.70 more for the two seeded spring
pasture treatments than for the native range
spring pasture treatment., In 1967, Nielsen
(15, table 6} approximated an average annual
seeding cost of $1.20 per acre, adjusted for
20-percent stand failures and including beth
initial and maintenance costs of fencing, wa-
ter development, and nonuse. These costs
probably have not changed materially since
1967, At this annual seeding cost and at
spring pasture stocking rates of 2.25 acres
of seeded spring pastures per cow for 6
weeks, the average annual costs of seceded
pastures per cow would total about $2.70.
Thus, the annual additional gross return per
cow from the seeded spring pastures would be
approximately 5 times the anntual additional
costs.

These dafa on custs and returns iaay be
easily recaleulated for different proportions of
sex of calves, different selling prices, and dif-
ferent seeding and management costs. For
example, weaning weights of heifer ealves are
about & percent lower than those of steer
calves (3), and heifer calves sel] for a lower
price.

DISCUSSION AND CONCLUSIONS

The seeded spring pasture mixtures pro-
duced more forage of high.r quality with sub-
stantially increased grazing capacity during
the study than the native range spring pas-
ture used for comparison. The seeded paatures
also tolerated much higher utilization levels
without deleterious effects on plant density or
on plant composition and vigor.

The Russian wildrye-alfalfa spring pastures
produced more forage of slightly higher qual-
ity and with higher grazing capacity than the
crested wheatgrass-alfalfa pastures. This was

also shown by Rogler and Lorenz (20) when
they compared pure grass pastures of both
species in central North Dakota,

Another advantage of the seeded pastures
could be fall grazing of the summer regrowth.
During the study, an additional 2 to 4 weeks
of fall grazing during September and Cctober
could have been provided. We do not know the
effects of fall grazing of alfalfa regrowth on
the date of beginning grazing the next spring
or on the amount of spring grazing.

The seeded pastures were ready to graze
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from 10 days io 5 weeks earlier than the na-
tive spring pasture, although management
limitations did not permit earlier use of these
pastures during this study (fig. 8). The maxi-
mum, 5-week advantage in date of readiness
for grazing occurred in 1966, a year of early
spring drought when the earlier grazing would
be particularly valuable. Without erergency
use of other native range for 10 days in 1966,
the native range spring pasture would have
been very heavily grazed that year with, no
doubt, reduced animal gaing and possibly even
reduced fertility,

With adequate protection from spring
storms, the seeded spring pastures could be
used as calving pastures. This would mean
beginning grazing about March 20, one full
month earlier than during this study. Con-
centratin s the cattle on smaller pastures would
permit more intensive care of the cows during
calving and of the newborn ealves and would
reduce labor costs. It may also reduce costs

of supplemental feeding during early spring.
However, the earlier spring grazing may re-
quire a pasture rotational grazing scheme in

order to avoid reduced long-term productivity
and carrying capacity of the spring pastures.

The seeded spring pastures produced higher
spring, summer, and fall gains and weights of
eows and higher spring and early summer
gains and weights of calves than the native

PN-2400

F1GURE 6.—New growth of crested wheatgrass in mid-
April 1967 before grazing. Note old stems of al-
falfa from regrowth during summer of 1966.

spring pasture. The higher ealf erops and
cow fertility obtained from the seeded spring
pasture treatments are of particular economic
importance. These results corroborate in part
the findings of Bellows (2) and Wiltbhank and
others (22). Both studies indicated thit the
nutritional level of cows after ealving has a
marked effect on their subsequent reproduc-
tiva performance.

The 10- to 20-pound weight advantage of
calves from the seeded spring pastures in mid-
June was statistically significant, and the same
weight advantage continued through the sum-
mer and fall. However, the difference in
weights was now significant only in early
Aungust and then for only that 80 percent of
the calves that were bern before entering
apring pastures, If the experimental cattle
assigned to the seeded spring pasture treat-
ments had entered thoge pastures earlier,
which was feagible, or continued there longer,
or both, possibly the late summer and fall
weights of calves may also have differed sig-
nificantly,

The summnier recovery of grazed plants, plant
density of the seeded grass, gains of cows on
seeded pasture, and calf weights during sum-
mer and fall were higher for the crested
wheatgrass-alfalfa spring pastures than for
the Russian wildrye-alfalfa, However, cow
weights throughout the study, cow condition
in early winter, cow gains in early summer,
calf crop weaned, and economic returns were
alightly to significantly higher for the Russian
wildrye-alfalfa pastures.

The crested wheatgrass-glfalfa pastures may
have better stimulated milk flow in the cows
during spring grazing and this stimulation
carried over during the summer and fall, with
consequent increased gains and weights of
calves. This stimulation of milk flow was at
the expense of cow weights and also results in
poorer condition of cows during the following
winter,

Considering all characteristics of the two
pasture mixtures, there seems little practical
basis for choosing one mixture over the other
as spring pasture for bresding cows,

The carryover effects of a previously heav-
ily grazed pasture on decreasing calf weights
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and gaing during summer and the effects of a
previously lightly grazed pasture on increas-
ing calf weights and gains were a surprise.
Though one pasture had been heavily grazed
and the other lightly grazed for 28 years,
range condition ratings in 1958 were noft ma-
terially different for either pasture in rela-
tion to the other summer grazed pastures
(10) (fig. 4). Range condition ratings in
1961, 1963, 1965, and 1967 showed little or
no differences between any of the pastures.
These ratings showed similar increases in

range condifion ratings over the years for all
pastures since 1958.

Why the carryover effects of previous graz-
ing intensities should influence calf weights
and gains more than those of cows is not
clear. Apparently calf responses are more
sengitive indicators of forage production or
range condition than either cow responses or
species composition indices. Melvain and
Shoop (14) also observed this phenomenon.
They attributed it to the effects of quality of
the cow’s diet on milk production and milk
nutrient content,
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