Complementary Rotation Grazing System — 1984
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The 1984 grazing season was the second year of the complementary rotation grazing system at
the ranch headquarters of the Dickinson Experiment Station. The complementary rotation
grazing system consists of a crested wheatgrass (Agropyron desertorum) pasture for spring
grazing, a native range three pasture rotation with twice over on each pasture for summer
grazing, and an altai wildrye (Elymus angustus) pasture for fall and early winter grazing. The
trial compares animal performance and herbage production between two treatments. The east
treatment will be interseeded with a pasture type alfalfa and the west treatment will not be
interseeded and used as a control. The east treatment was interseeded in the spring of 1984 but
the seedlings failed to become established because of the lack of precipitation in July. Pasture
type alfalfas (Medicago falcata) are more difficult to establish and the seedlings are less tolerant
of drought conditions than the hay type alfalfas (M. sativa). Within each treatment, the herbage
data was compared between the effects of grazing and ungrazing. During the 1983 grazing
season both treatments were untreated to establish baseline data.

The soils of the crested wheatgrass and altai wildrye pastures are primarily silt loams and loams.
The soils of the native range pastures are primarily fine sandy loams, loams, silty clay loams, silt
loams and silty clay.

The crested wheatgrass and altai wildrye pastures were treated as monoculture pastures. The
crested wheatgrass pastures were seeded prior to the experiment station occupation. The altai
wildrye was seeded into fallow soil in the spring of 1982 at a seeding rate of 8 pounds PLS per
acre. Fifty pounds of nitrogen per acre was broadcast applied on each crested wheatgrass and
altai wildrye pasture in the spring of 1984.

The native range pastures are on mixed grass prairie with four major range sites which are
clayey, sandy, shallow and silty. The dominant graminoids are blue grama (Bouteloua gracilis),
threadleaved sedge (Carex filifolia), western wheatgrass (Agropyron smithii) and prairie
junegrass (Koeleria pyramidata).

The data that was collected from these pastures were above ground herbage production, species
composition by ten pin point frame and 0.1 meter square quadrats, leaf height measurements and
phenological phases of eight major graminoid species, and animal performance by weight
changes.

Four samples sites were systematically selected for each of the tame grass pastures. Each of the
native range pastures had a sample site on each of the four major sites. Each of the respective
range site sample sites were selected for similar soil, slope, and aspect in each pasture.



The above ground herbage production was sampled by clipping the vegetation to ground level
inside "2 meter square quadrats both inside and outside enclosure cages. The herbage was
separated into nine categories: cool short, warm short, cool mid, western wheatgrass, warm mid,
warm tall, sedges, forbs, and shrubs. The samples were oven dried at 80°C. The average
herbage production for each category and the total production for each site were determined for
each clipping period.

Quantitative species composition data were collected by the ten pin point frame method (Levy
and Madden 1933, Tinney, Aamodt, and Ahlgren 1937, Heady and Rader 1958, and Smith
1959). One thousand points were read for each sample site. Forb and shrub density data were
collected with a 0.1 meter square quadrat. The forbs and shrubs that were rooted within the
frame were counted by species in each of the 25 quadrats per sample site.

Monthly leaf height measurements and phenological development of the flower stalks were
collected for nine dominant graminoid species: Agropyron desertorum, Elymus angustus,
Agropyron smithii, Bouteloua gracilis, Calamovilfa longifolia, Koeleria pyramidata, Poa
pratensis, Stipa comata and Carex filifolia. Twenty four plants of each species were selected at
random on each sample site. All of the leaves of each plant were outstretched and measured to
the nearest millimeter in sequence from the oldest to youngest. Along with the length
measurements, the degree of dryness for the leaf blades were recorded. The categories of
dryness used were: 0, 0.1-2, 2.1-25, 25.1-50, 50.1-75, 75.1-98 and 100 percent dry. The highest
value of the category was used to record the percentage of dryness for each leaf blade.

If the flower stalks were present, the height was measured and the phenological stage of
development was recorded. The categories used were: flower stalk developing, head
emergence, anthesis, seeds developing and seeds being shed.

Alfalfa seedling densities per meter of row were collected on each range site of the east treatment
both grazed and ungrazed in July and August.

Animal performance was determined by weight gains or losses. Cattle were weighed on and off
each pasture during the scheduled rotation periods. These data were converted into mean weight
gain in pounds per day per head and mean weight gain in pounds per day per acre for the calves,
cows and bulls. Nineteen cow-calf pairs of commercial Hereford and Hereford X Angus were
used on each treatment in 1984.
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PLANT SPECIES LIST OF THE COMPLEMENTARY GRAZING SYSTEM,

Graminoids:
Agde
Ag sm
Agtr
An sc
Arlo
Av sa
Bo cu
Bo gr
Buda
Camo
Calo
El an
Ko py
Mu cu
Mu sq
Pa ol
Po co
Po pr
Sc pa
Se gl
Se ve
Se vi
St co
St vi

DICKINSON EXPERIMENT STATION, 1984

Agropyron desertorum
Agropyron smithii
Agropyron trachycaulum
Andropogon scoparius
Aristida longiseta

Avena sativa

Bouteloua curtipendula
Bouteloua gracilis
Buchloe dactyloides
Calamagrostis montanensis
Calamovilfa longifolia
Elymus angustus
Koeleria pyramidata
Muhlenbergia cuspidata
Munroa squarrosa
Panicum oligosanthes
Poa compressa

Poa pratensis
Schedonnardus paniculatus
Setaria glauca

Setaria verticillata
Setaria viridis

Stipa comata

Stipa viridula
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Crested wheatgrass
Western wheatgrass
Slender wheatgrass
Little bluestem

Red threeawn

Oats

Side-oats grama
Blue grama
Buffalo grass
Plains reedgrass
Prairie sandreed
Altai wildrye
Prairie junegrass
Plains muhly

False buffalo grass
Scribner panic grass
Canada bluegrass
Kentucky bluegrass
Tumble grass
Yellow pigeongrass
Bur pigeongrass
Green pigeongrass
Needleandthread

Green needlegrass



Graminoids (Continued)

Forbs:

Cael
Cafi
Cahe

El spp.

Ac mi
Aggl
Al ai
Al te
Am re
An oc
An cy
An ne
An pa
Ar ho
Ar ca
Ardr
Ar fr
Arlu
As ve
As vi
Aser
As ca
As cr
Ce ar
Cela
Ch al

Carex eleocharis
Carex filifolia
Carex heliophila
Eleocharis spp.

Achillea millefolium
Agoseris glauca
Allionia ainearis
Allium textile
Amaranthus retroflexus
Androsace occidentalis
Anemone cylindrica
Antennaria neglecta
Antennaria parvifolia
Arabis holboellii
Artemisia caudata
Artemisia dracunculus
Artemisia frigida
Artemisia ludoviciana
Asclepias verticillata
Asclepias viridiflora
Aster ericoides
Astragalus canadensis
Astragalus crassicarpus
Cerastium arvense
Ceratoides lanata

Chenopodium album
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Needleleaf sedge
Threadleaved sedge
Yellow sedge
Spikerush

Yarrow

Prairie dandelion
Four O’clock
White wild onion
Rough pigweed
Fairy candelabra
Cottonweed
Pussytoes
Pussytoes

Slim rockceress
Green sage

Green sage
Fringed sage
White sage
Whorled milkweed
Green milkweed
White prairie aster
Little rattlepod
Ground plum
Prairie chickweed
Winter fat

Lamb’s quarters



Forbs (Continued):
Ch vi
Ciun
Co um
Co ar
Coca
Co vi
De pi
De so
Ec an
Er gl
Er spp.
Er fl
Er mu
Eras
Eu di
Eu ge
Euma
Gaco
Gr sq
Gusa
Ha sp
He hi
He ri
Hivu
Hy ri
Ko sc
Laob
Le de
Lipu

Lin

Chrysopsis villosa
Cirsium undulatum
Commandra umbellata
Convolvulus arvensis
Conyza canadensis
Coryphantha vivipara
Descurainia pinnata
Descurainia sophia
Echinacea angustifolia
Erigeron glabellus
Erigeron spp.
Eriogonum flavum
Eriogonum multiceps
Erysimum asperum
Euphorbia dictyosperma
Euphorbia geyeri
Euphorbia maculata
Gaura coccinea
Grindelia squarrosa
Gutierrezia sarothrae
Haplopappus spinulosus
Hedeoma hispida
Helianthus rigidus
Hippuris vulgaris
Hymenoxys richardsonii
Kochia scoparia
Lactuca oblongifolia
Lepidium densiflorum
Liatris punctata

Linum rigidum
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Golden aster
Prairie thistle
Bastard toadflax
Field bindweed
Horseweed

Ball cactus

Tansy mustard
Flixweed

Purple coneflower
Rough erigeron

Daisy fleabane

Yellow umbrella plant

Eriogonum
Western wallflower
Spurge

Geyer’s spurge
Nodding spurge
Gaura

Gumweed
Broomweed
Spiny ironweed
Rough pennyroyal
Stiff sunflower
Marestail

Rubber plant
Kochia

Blue wild lettuce
Peppergrass
Blazing star

Stiffstem flax



Forbs (Continued):

Liin

Lo am
Lyju

Ma ro
Me fa
Me of
Mu di
Ne pa

Oe se

Op fr
Or lu
Ox la
Pe al
Pe pu
Ph ho
Pl pu
Po al
Po ar
Po co
Po pe
Ps ar
Pses
Racy
Ra co
Sa ka
Se pl
So mi
So ri

Sp co

Lithospermum incisum
Lotus americanus
Lygodesmia juncea
Malva rotundifolia
Medicago falcata
Melilotus officinalis
Musineon divaricatum
Neslia paniculata

Oenothera serrulata

Opuntia fragilis
Orthocarpus luteus
Oxytropis lambertii
Penstemon albidus
Petalostemon purpureum
Phlox hoodii

Plantago purshii
Polygala alba
Polygonum arenastrum
Polygonum convolvulus
Potentilla pensylvanica
Psoralea argophylla
Psoralea esculenta
Ranunculus cymbalaria
Ratibida columnifera
Salsola kali

Senecio plattensis
Solidago missouriensis
Solidago rigida

Sphaeralcea coccinea
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Narrow-leaved puccoon
Prairie bird’s foot trefoil
Skeleton weed

Small mallow

Alfalfa

Yellow sweetclover
Wild parsley

Ball mustard

Tooth-leaved evening
primrose

Brittle prickly pear
Owl clover

Purple loco

White beardtongue
Purple prairie clover
Moss phlox

Woolly plantain
White milkwort
Common knotweed
Wild buckwheat
Potentilla

Silverleaf scurfpea
Indian breadroot
Seaside buttercup
Long headed coneflower
Russian thistle
Prairie ragwort
Early goldenrod
Stiff goldenrod

Scarlet globemallow



Forbs (Continued):
Ta of
Th rh
Tr du
Ve fa
Viam
Vinu

Xa st

Shrubs:
Ju ho
Ro ar

Sy oc

Lycopods:
Se de

Eumycota:

Li spp.

Taraxacum officinale
Thermopsis rhombifolia
Tragopogon dubius
Vernonia fasciculata
Vicia americana

Viola nuttallii

Xanthium strumarium

Juniperus horizontalis
Rosa arkansana

Symphoricarpos occidentalis

Selaginella densa

Species of lichens

156

Dandelion

False lupine

Large goat’s beard
Ironweed

Wild vetch
Nutall’s violet

Cocklebur

Creeping juniper
Prairie wild rose

Wolfberry

Club moss

Lichens
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