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Complementary Grazing Systems for the 
Northern Great Plains’ 

R. W. LODGE 

Research Station, Research Branch, Canada Agriculture, 
Swift Current, Saskatchewan. 

Highlight 

Grazing systems for the Northern Great Plains based on the exclusive use of 
natural grassland are no better than continuous grazing. Since the quality of 
the majority of the ecosystems within the region makes seeded grass pastures 
feasible, seeded pastures containing highly adapted cultivars such as crested 
wheatgrass, Russian wildrye and alfalfa can be used in various grazing systems 
to balance and extend the grazing season. The growth habits and nutrient 
characteristics of the herbage of the native grasses are of maximum value for 
a relatively short period during the year. Grazing systems detailed include one 
in which the requirement per animal unit is reduced from 24.8 to 11.4 acres. 

The Northern Great Plains cover 
an area of approximately 400,000 
square miles. The vegetation is 
dominated by mixtures of cool 
season and warm season species 
principally needleandthread (Stipu 
comata), blue grama (Bouteloua 
grab&), and wheatgrasses (Agro- 
pyron spp). The southern bound- 
ary is variously set at the Wyoming- 
Colorado border or the southern 
boundary of South Dakota. To the 
east and north it is bounded by 
zones of transition in terms of cli- 
mate, soil and vegetation. These 
zones run northward at approxi- 
mately the ninety-eighth meridian 
to the forty-ninth parallel, thence 
northwest past Edmonton, Alberta 
to the one hundred and eighteenth 
meridian at fifty-five degrees north. 
The foothills of the Rocky Moun- 
tains are the natural western bar- 
rier of the region. Approximately 
125,000 square miles of the total 
area of the northern Great Plains 
are cultivated, and there are some 
12 million animal units of beef 
cattle and sheep in the area. 

The grazing season varies greatly 
within the region. At the northern 
extremity it may be as short as 5 
months. In the area surrounding 
the junction of the Saskatchewan- 
Alberta border with that of Mon- 
tana it may be 12 months. Here 
the winter grazing season is gov- 

l Received August 20, 1969; accepted 
for publication December 29, 1969. 

erned by the periodic removal of 
the snow cover by strong warm 
westerly winds (chinooks). To the 
east and south the grazing season 
varies from 7 to 12 months. Twelve 
months grazing may occur as often 
as every 6 to 8 years. Only rarely 
is it less than 8 months. This varia- 
tion in grazing season influences 
the types of grazing systems. Tradi- 
tional systems usually include a 
more or less permanently designated 
pasture in which grazing is deferred 
until late autumn. This ‘winter 
field’ is used from late autumn 
until early spring (April). Its herb- 
age will be supplemented by the 
provision of hay, grain or protein 
concentrate. Supplementation may 
be on a rational basis, or it may be 
dictated by the presence or absence 
of a snow or ice covering on the 
pasture. This covering may be of 
short duration, as little as one 
month or it may be intermittent 
for up to six months. Rotations 
utilizing two or more pastures for 
the spring-summer grazing period 
are not unusual; yearlong resting of 
a pasture is. 

Outside the chinook belt the 
traditional grazing system has been 
one of continuous use of one pas- 
ture from early spring to late 
autumn. Certain fields are some- 
times reserved for spring or fall use, 
but this is usually dictated by avail- 
ability of water. Segregation of 
classes of animals into different 
fields and terminology such as 

268 

breeding pasture, bull field and 
yearling heifer range, stem from 
livestock management rather than 
range management. 

Formal studies of range grazing 
systems appear to have begun after 
1900. Sarvis (1923) examined de- 
ferred rotation grazing after 1916 
and reported that increased steer 
gains could be expected. Black et al. 
(1937), working at Ardmore South 
Dakota, reported on a midseasonal 
alternational system in which the 
pasture was divided into two sec- 
tions, animals changed at midsea- 
son (early August) and the graz- 
ing periods alternated every two 
years. Weight gain advantages were 
attributed to this system when 
compared to continuous grazing. 
Thompson (1938) in a report from 
Manyberries, Alberta found no 
weight gain differential between 
animals grazed under continuous 
and a three pasture deferred rota- 
tion. There was no differential ef- 
fects on the vegetation after 9 years, 
and after 12 years (Hargrave 1947). 
Investigations from the 1930s to 
the 1950s concentrated on the ef- 
fects on the range vegetation and 
on cattle weight gains of systems 
in which two or more pastures 
were deferred in the spring in 
rotation, with or without a summer 
or autumn rest period. Sarvis 
(1941) stated that the beneficial 
effects of one such system were 
more evident in the restoration of 
overgrazed ranges than in increasing 
productivity of ranges in highly 
productive condition. Black and 
Clark (1942) used a 28-day-on and 
a 28day-off rotation and found 
that it did not affect the weight 
gains of cattle differently than 
continuously grazed pastures. Other 
workers (Clark et al., 1943, Whit- 
man et al., 1943, Hubbard, 1951, 
and Rogler, 195 1) examined various 
deferred rotation systems and in 
general found them to be of little 
or no advantage to the vegetation. 
All reports agree that moderate 
continuous grazing is conducive to 
maximum gains per head. Certain 
of these workers, e.g., Rogler (195 1) 
and Hubbard (1951) were reporting 
on the long-term results of systems 
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which were the subject of earlier 
short-term reports. 

While research was going forward 
on the best systems for the use of 
native range, other events were 
shaping the direction of grazing 
research. During the late 1920s and 
early 1930s drought and unsuitable 
management of the grain lands of 
the Northern Great Plains set the 
stage for the agricultural problems 
of the 1930s. Severe soil erosion 
and drifting coupled with the ef- 
fects of the world-wide economic 
depression resulted in much farm 
abandonment. Government relief 
and rehabilitation programs were 
initiated. These included the seed- 
ing of thousands of acres to intro- 
duced grasses. These acres were 
native grasslands on which the 
vegetation had been killed or seri- 
ously depleted by drought and 
overgrazing, or cultivated land 
which had been abandoned and 
had reverted to annual or perennial 
forbs. 

Heinrichs and Bolton (1954) re- 
ported that the most successful of 
these seedings utilized the crested 
wheatgrass species Agropyron cris- 
tatum and Agropyron desertorum. 
A large portion of this land passed 
from private use or ownership into 
public land banks, land utilization 
projects and conservation schemes. 
One l&300-acre grazing reserve es- 
tablished in 1938 as a conservation 
unit, consisted of 8,540 acres of 
native sod in poor to fair condition, 
7,290 acres of abandoned farmland 

Table 1. Possible rotations of crested wheatgrass and mixed grass prairie based 
on clipped plot yields 1948 to 1951 inclusive.1 

No. 

1 

2 

3 

4 

5 

Possible rotations (Grazing dates) Summer yield (lb/acre) 

Crested wheatgrass Mixed grass prairie Forage Crude protein 

Apr. 15-May 16 270 44 
May 16-Sept. 1 240 58 

Apr. 15-June 5 395 64 
June 5-Sept. 1 385 64 

Apr. 15-June 20 430 69 
June ZO-Sept. 1 410 73 

Apr. 15-July 5 455 71 
July 5-Sept. 1 440 55 

Apr. 15-July 20 460 70 
July ZO-Sept. 1 360 36 

1 Campbell (1952) 

and 3,640 acres of native sod in 
very poor condition. The last two 
items, a total of 10,930 acres, were 
seeded to crested wheatgrass. Range- 
lands controlled by individual 
ranchers remained largely in na- 
tive grass. Vrooman (1946) gave 
the average size of ranch in south- 
ern Alberta and Saskatchewan as 
being 18,900 acres of which only 
330 acres were in cropland, 68 acres 
in dry hayland, and 76 acres on 
irrigated hayland. The remainder 
was all in native grass. 

The above-mentioned grazing re- 
serve and many similar areas have 
been used since the early 1940s for 
grazing. Early observations of the 
grazing patterns on them indicated 
a natural rotation involving the 
use of crested wheatgrass from date 
of turn-in in April or early May 
until mid- or late June, and there- 
after use of native grass. Sarvis 
(1941) and Williams and Post 
(1945) were among the first to point 
out the value of crested wheatgrass 
for early spring pasture. Campbell 
(1952) presented possible rotations 
based on the use of crested wheat- 
grass spring pasture and deferred 
native range (Table 1). 

These workers recognized that 
crested wheatgrass began growth 
earlier in the year and suggested 
that deferral of the use of native 
grass allowed greater utilization. 
Sarvis (1941) stated [such defer- 
men t] “-allowed maximum utiliza- 

tion of the vegetation [native range] 
without serious injury to it, such 
as accompanied overgrazing.” Hub- 
bard (1951) reporting on work 
from Alberta, and Rogler (1951) 
on work from North Dakota, both 
pointed out that the real value of 
rotation studies results from defer- 
ment. Clark et al., (1943) working 
at Manyberries, Alberta showed 
that a system of deferred rotation 
clipping increased production and 
was better suited to the seasonal de- 
velopment and life cycle of the 
principal forage species. As a result 
of these findings a grazing trial 
was started at Manyberries, Alberta 
in 1949 to compare two-field spring 
deferment plus rest rotations with 
continuous grazing. This work 
went on for 9 years. 

In his report on the findings, 
Smoliak (1960) suggested that the 
increase in grass cover density and 
productivity was attributable to 
favorable climatic conditions. He 
pointed out that the forage produc- 
tion on the rotation (that is de- 
ferred every other year) pasture was 
greater than on the continuous 
pasture but the difference was not 
significant. However, his data 
showed that in the first five years 
of the trial the rotation pastures 
produced slightly less forage than 
those under continuous in-season 
use (Table 2). In the last four 
years they yielded 10% more herb- 
age. Lodge (1963) reported on the 
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Table 2. Precipitation (inches), herbage yield (lb D.M./acre) and herbage 
utilization (S/o) during grazing experiment.1 

Precipitation Rotational grazing Continuous grazing 
April 

to July, 
Year inclusive Annual Yield Utilization Yield Utilization 

1949 4.45 11.19 133 39 130 45 
1950 5.83 11.14 200 42 196 48 
1951 6.10 18.06 338 53 377 53 
1952 5.21 11.05 519 51 513 37 
1953 8.40 12.02 572 45 587 48 
1954 7.94 16.87 648 47 603 47 
1955 13.28 16.06 731 45 620 45 
1956 8.19 14.38 621 51 576 38 
1957 4.30 13.67 638 42 587 34 

Avg 9 years 

(1949-57) 7.08 13.83 489 46 465 44 

Avg 29 years 

(1928-57) 6.28 12.04 

1 Smoliak (1960) 

results of a comparison of con- 
tinuous (season long) grazing with 
three other systems all of which in- 
cluded some degree of delayed 
annual spring use. This trial ran 
from 1955 to 1961 and as it prog- 
ressed the growth conditions be- 
came more unfavorable. Annual 
precipitation was below average in 
all years except 1955, and in 1961 
it was only 60 percent of normal. 
Data collected in 1962 showed that 
the basal area of the vegetation of 
all native grass pastures declined 
to approximately half. However, 
the percentage of the total basal 
area made up of principal grass 
species (needleandthread and wheat- 
grasses) increased under one of the 
systems. This rotation free-choice 
system, delayed use of the native 
grass pastures until mid-June by 
the provision of crested wheatgrass 
pasture for spring use, and allowed 
joint use of crested wheatgrass and 
native grass pastures from mid-June 
until early October. The total 
herbage production was reduced by 
drought as expected, but the com- 
parative herbage production of the 
native grass pasture under the rota- 
tion free-choice system (Table 3) 
remained equivalent to that of the 
continuously grazed field, despite 
the fact that the system supported 
32% more animal unit months of 

Smoliak recommends that the 
rancher provide 1.8 acres of crested 
wheatgrass per animal unit for 8 
weeks of spring use, 6.6 acres of 
native range per animal unit for 8 
weeks of summer use, and 3.0 acres 
of Russian wildrye per animal unit 
for 14 weeks of fall use. This will 
provide for a grazing period of 7.5 
months and requires 11.4 acres of 
land per animal unit as compared 
to a 25.8 acres requirement of na- 
tive range grazed continuously. In 
Smoliak’s free-choice system 20, 50 
and 30 percent of the area are in 
crested wheatgrass, native grass, and 
Russian wildrye, respectively. 

grazing and produced 70% more 
pounds of beef per acre (34.9 lb vs 
20.1 lb). This test validates the 
clipping trials of Campbell (1952) 
and of McWilliams and Van Cleave 
(1960), and of Rogler et al. (1962). 

Various systems which defer the In summary, this paper suggests 
use of native range and make use of that various systems such as those 
cultivated grass in the spring have recommended by Lodge (1963) of 
real merit in the Northern Great Swift Current, Saskatchewan, Smo- 
Plains. The cultivated grass need liak (1968) of Manyberries, Alberta, 
not be crested wheatgrass. There and a very similar one outlined 
is increasing evidence that it may be by Rogler (1962) of Mandan, North 
Russian wildrye (Elymus junceus). Dakota are valid. These are not 
Campbell (1963) reported that addi- deferred-rotation grazing according 
tional benefits accrued from graz- to the definition of Heady (1969). 

ing systems which used cultivated 
grasses in both the spring and 
autumn grazing periods. Smoliak 
(1968) showed that a rotation 
(crested wheatgrass-spring, native 
-summer, Russian wildrye-au- 
tumn) and a free-choice system that 
utilized crested wheatgrass, native 
grass and Russian wildrye resulted 
in animal weight gains per acre 
2.0 and 2.2 times greater than those 
on native range. 

Table 3. Productivity (D.M. lb per acre) of the native vegetation prior to and 
after application of grazing systems 1955-61.1 

Season of use 
and measurement year 

Spring (mid-May to 
mid- June) 

Systems 

Rotation 
Continuous Rotation Free-choice Free-choice 

Vegetation combinations used 

Native Crested Crested Crested 
wheatgrass wheatgrass wheatgrass 

Native 

Summer (mid-June to 
October) 

1955 

1961 

l Lodge (19651 

Native 

487 

226 

Native Crested Crested 
wheatgrass wheatgrass 

Native Native 

Yields 

486 472 438 

140 140 212 
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They are delayed spring use graz- katchewan. Can. Dep. Agr. Tech. ent systems and intensities of grazing 
ing systems. They delay the date Bull. 46. 53 p. upon native vegetation at the North- 
of first use of native grass vegeta- HARGRAVE, H. J. 1947. Progress re- ern Great Plains Field Station. U.S. 
tion by making use of cultivated port 1937-1947. Can. Range Exp. Dep. Agr. Bull. 1170. 46 p. 

grass pastures in the spring. Sta., Can. Dep. Agr., Manyberries, SARVIS, J. T. 194 1. Grazing investiga- 
Alberta. tion of the Northern Great Plains. 
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NEW DOCUMENTARY SERVICES 

The wealth of technical, economic, and social information contained in some 25,000 
publications and documents produced by Food and Agriculture Organization of the 
United Nations since its creation in 1945, is now readily available through the services 
provided by the FAO Documentation Centre. 

Published indexes (monthly “Current Index” and retrospective “Special Indexes”) 
permit the selection of documents of interest in many fields-agriculture, fisheries, for- 
estry, nutrition, rural economy, and others-through thousands of subject matter, author 
and title references in each field. A “Question and Answer” service provides, on request, 
ad hoc bibliographies on specific subjects. Documents of interest can be obtained in 
original form or, if out of stock, in the form of photocopies or microfiches. 

The “Current Index” is sent free of charge on request. Details on other services will 
be obtained by writing to: FAO Documentation Centre (Ref.P.GS), FAO Headquarters, 
Via delle Terme di Caracalla, 00100 Rome, Italy. 


