South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange

South Dakota State University Agricultural

Bulletins / i
Experiment Station

11-1-1976

Grass Species and Variety Performance in South
Dakota
J. G. Ross

C.R. Kruger

Follow this and additional works at: http://openprairie.sdstate.edu/agexperimentsta_bulletins

Recommended Citation

Ross, J. G. and Kruger, C. R., "Grass Species and Variety Performance in South Dakota" (1976). Bulletins. Paper 647.
http://openprairie.sdstate.edu/agexperimentsta_bulletins/647

This Bulletin is brought to you for free and open access by the South Dakota State University Agricultural Experiment Station at Open PRAIRIE: Open
Public Research Access Institutional Repository and Information Exchange. It has been accepted for inclusion in Bulletins by an authorized
administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information, please

contact michael.biondo@sdstate.edu.


http://openprairie.sdstate.edu?utm_source=openprairie.sdstate.edu%2Fagexperimentsta_bulletins%2F647&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu?utm_source=openprairie.sdstate.edu%2Fagexperimentsta_bulletins%2F647&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/agexperimentsta_bulletins?utm_source=openprairie.sdstate.edu%2Fagexperimentsta_bulletins%2F647&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/agexperimentsta?utm_source=openprairie.sdstate.edu%2Fagexperimentsta_bulletins%2F647&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/agexperimentsta?utm_source=openprairie.sdstate.edu%2Fagexperimentsta_bulletins%2F647&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/agexperimentsta_bulletins?utm_source=openprairie.sdstate.edu%2Fagexperimentsta_bulletins%2F647&utm_medium=PDF&utm_campaign=PDFCoverPages
http://openprairie.sdstate.edu/agexperimentsta_bulletins/647?utm_source=openprairie.sdstate.edu%2Fagexperimentsta_bulletins%2F647&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:michael.biondo@sdstate.edu

Grass Species
and

Variety Performance
in South Dakota




Two Main Grass Groups

Fertilizers for Grasses

Moisture Needs of Grasses

Seeding Dates

Cool Season Grasses
Smooth Bromegrass

Contents

Achenbach =~

Blair
Canadian commerual
Carlton
Homesteader
Fox
Lancaster
Lincoln
Magna
Manchar .
Redpatch
Sac
Saratoga
sb7 .
Southland
Intermediate Wheatgrass
Amur
Chief

Greenar

NCbraska 50 o

Oahe
Ree
Slate .

Pubescent Wheatgrass
Luna
Mandan 759
Topar

Tall Wheatgrass
Alkar
Largo
Nebraska 98526

Crested Wheatgrass
Commercial
Mandan 2359
Nebraska 10
Nordan

Summit and Summlt 62

Utah 42-1 —
Fairway Wheatgrass =

A-1770 _—

Ruff i ;
Siberian Wheatgrass B

P27
Russian Wildrye

4
5

Sawki
Vinall
Reed Canarygrass
Castor
Frontier
Toreed
Rise
SD 18 .
Creeping Foxtail
Garrison
SD 32 :
Green Needlegrass
Lodorm
Green Stipagrass
Western Wheatgrass
Barton
Flintock
Orchardgrass
Boone . .
Dayton
Frode .
Hallmark .
Napier
Nordstern
Potomac . .
Sterling
Tardus
Slender Wheatgrass
Canada Wildrye
Mandan SR,
Kentucky Bluegrass ,,,,,
Warm Season Grasses
Digestibility
Grazing Management
Stand Establishment
Switchgrass
Forestburg
Nebraska 28
Pathfinder
Summer
Big Bluestem
Champ
Pawnee
Indiangrass
Holt
Sideoats Grama
Butte
Pierre
Blue Grama
Developing New Grasses (Photos)

42
43



GRASS SPECIES
and
YARIETY PERFORMANCE

in
SOUTH DAKOTA

J. G. Ross, professor, and C. R. KRUEGER,
professor and head, Plant Science Department,
Agricultural Experiment Station,

South Dakota State University

Bulletin 642  September 1976

Plant Science Department
Agricultural Experiment Station
South Dakota State University, Brookings



Grasslands of South Dakota total
about 28 million acres and are one
of the most important but least ap-
preciated sources of agricultural in-
come in the state. When best varie-
ties of most productive species are
combined with proper management,
grassland yields can be greatly in-
creased — in some instances more
than doubled. This bulletin reports
selected comparative grass yield re-
search in grassbreeding and pasture
projects over the past 30 years. Lo-
cations of these tests are designated
on Figure 1 which also indicates av-
erage annual precipitation.

Two Main Grass Groups

Grasses are divided into two
main  groups: cool - season and
warm-season. Cool-season grasses
grow best in spring and fall. Warm-
season grasses grow most in sum-

mer. A successful pasture program,
demands use of both cool- and
warm-season grasses to produce
maximum forage throughout the en-
tire growing season. (Grazing sea-
sons for each important grass and
how it may be coordinated into a
pasture program are discussed in
South Dakota Cooperative Exten-
sion Service Fact Sheets: EC 709,
Alternative Pasture and Forage
Systems; FS 503, Planting Tame
Pastures and Hayland; FS 422, In-
tersceding Pastures; FS 425, Ferti-
lizing Pasture and Hayland; and FS
496, Chemical Weed Control in
Pasture, Range and Hayland.)
Cool-season grasses arc generally
better suited for hay production
than warm-scason grasses and are
most useful when planted in. mix-
tures with alfalfa.
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Fertilizers for Grasses

Supplemental nitrogen is neces-
sary for maximum grass growth.
Nitrification (release of nitrogen by
the action of soil bacteria) does not
take place until soil temperatures in-
crease in late spring. After the first
year of production from a new
stand, the limiting factor for growth
is nitrogen, unless it is supplied by
commercial fertilizer ot by a legume
growing in association with the
grass.

Forage yield was maintained at
about the same level year after
year in a grass-legume mixture, but
yield of grass alone decreased rap-
idly in an experimental plot at
Brookings (Table 1). Yield of
bromegrass alone decreased from
2.8 tons per acre the first year after
establishment to 04 tons in the
fourth year. The grass-legume mix-
ture yielded 36% more the first year
than the grass alone. The propor-
tional yield increases of the grass-
legume mixture continued each
succeeding year as the nitrogen
supply became exhausted in the soil
where grass alone was grown. Fin-
ally, in the fourth year the mixture
yielded 382% more than the pure
grass. This increase in production of
grass-alfalfa over grass-alone is also
found for other species (Table 2).
Average yield increases of 36% to
100% over the 4-year period were
observed. The grass-alfalfa main-
tained its yield because alfalfa fixes
nitrogen from the air and makes
available part of this nitrogen to the
grass. With increasing costs of ni-
trogen fertilizer, the use of a legume
in a mixture is becoming more im-
portant.

An approximation of the amount
of nitrogen added by alfalfa to the
grass was obtained in an experiment
at Brookings. One hundred pounds
of nitrogen (300 pounds of ammo-
nium nitrate ) per acre were applied
to the bromegrass alone and the
brome-alfalfa mixture. This stand
had been established for 5 years
with no fertilizer used previously.
Seed yields for Homesteader, Lin-
coln, and Canadian commercial are
shown in Table 3. Lincoln, the low-
est yielding variety without nitro-
gen, showed the greatest stimula-
tion in seed yield with fertilizer.

The 100-pound nitrogen treat-
ment increased the seed yield by an
average of 593 pounds compared
with a yield of 400 pounds of seed
from the untreated grass-alfalfa
mixtures. From this it can be esti-
mated that alfalfa contributed about
67 (400/593X100) pounds per acre
of nitrogen as fertilizer for the grass.

Table 1. Yields of bromegrass and
bromegrass-alfalfa mixtures established
in 1945 at Brookings.

Years after  Brome- Bromegrass-
establishment grass alfalfa Increase
tons/acre %
1 - 2.8 3.8 36
0 L S 1.6 5.6 229
Sheee 0.9 33 269
4 0.4 1.9 382

Table 2. Yields of grass-alone and grass-
alfalfa mixtures at Brookings during

1949-52.

Grass-

Species Grass alfalfa
tons/acre

Intermediate wheatgrass = 2.4 33
Smooth bromegrass .. 2.2 3.0
Crested wheatgrass . 1.7 3.0
Kentucky bluegrass ... 1.4 2.8




Fertilizing grass-alfalfa mixtures
gave only nominal increases indicat-
ing that nitrogen was being sup-
plied at almost the optimum rate by
the alfalfa. The lower yield of grass
seed of the grass-alfalfa mixtures
compared with the fertilized grass
alone may be due in part to the
competitive effect of the alfalfa and
also to a smaller plant population of
grass in the mixture. It is probable
that the nitrogen released to the
grass by the alfalfa was in excess of
67 pounds or equivalent to more
than 200 pounds of ammonium ni-
trate per acre.

Relative pasture yields of brome-
grass and an alfalfa-bromegrass
mixture were measured at Brook-
ings from 1953 to 1957 (Table 4).
Fifty pounds of 0-43-0 were applied
each year on both types of pasture.
In addition, 33 pounds of nitrogen
were applied in April and again in
July of each year. Although 66
pounds of nitrogen were applied on
season, yields as measured by
amounts consumed by steers and
also by pounds of beef per acre were
higher for the alfalfa-bromegrass
mixture. After the first season when
the bromegrass during the grazing

the proportion of alfalfa to brome
was nearly 50-50, no trouble with
bloat occurred. During the first sea-
son of grazing when alfalfa (hay-
type) was about 90% of the mixture,
severe bloat losses resulted in pro-
duction of only 60 pounds of sale-
able beef per acre. The importance
of having a high proportion of grass
in a grass-alfalfa mixture is empha-
sized by these results. In the first
year after seeding, forage should be
harvested for hay or silage if the
proportion of alfalfa is too high. A

Table 4. Forage consumed and beef pro-
duced from bromegrass and alfalfa-
bromegrass pastures at Brookings.

Forage Beef

Brome-  Alfalfa- Brome-  Alfalfa-

Year grass brome  grass brome
Tons/Acre Pounds/Acre

1953 . 2.06 3.09 212 344*
1954 . 192 213 207 247
1955 148 1.86 252 339
1956 _ 2.26 2.46 295 346
1957 _ 1.84 2.10 214 263

Avcrage 1.91 233 236 308

*In 1953 forage in the alfalfa-brome mixture
was about 90% alfalfa. Numerous cases of
bloat occurred on this pasture and eight ani-
mals died of bloat. Net saleable beef was 60
pounds per acre. Bloat was not a problem in
subsequent years when a satisfactory grass-le-
gume mixture became established.

Table 3. Comparison of nitrogen fertilizer applications and nitrogen from alfalfa
on ylelds of smooth bromegrass seed at Brookings.*

Grass alone

Grass- alfalfa

Without 100 pounds  Without 100 pounds
Bromegrass variety fertilizer nitrogen fertilizer nitrogen
pounds/acre

Homesteader ... .. 209 809 626 624
Lincoln 83 690 437 663
Canadian commercial 831 689 738
Average 184 777 584 692
Increase over grass

without fertlllzcr

593 400 508

*5. -year-old stand.



pasture-type alfalfa, such as Travois,
should be used because bloat has
not been reported with this variety.
In addition to higher yields of a
grass-alfalfa mixture over grass
alone plus reduction of bloat risk
over the pure alfalfa, better erosion
control and greater control of weeds
are provided by a mixture than by a
pure stand of alfalfa.

Warm-season grasses start growth
in early June when sufficient nitro-
gen has been released in the soil
Nitrogen application in late May is
desirable to maintain production.
Because of their late growth, warm-
season grasses are not well adapted
for seeding in a mixture with an
early growing legume, such as al-
falfa.

Under irrigation, nitrogen applica-
tion is necessary to obtain maximum
yield. A more complete discussion
of fertilizer requirements of grass is
given in Fact Sheet 425, Fertilizing
Pasture and Hayland.

Moisture Needs of Grasses

When irrigation is not possible,
more moisture per plant may be
made available by limiting plant
population. Row planting and culti-
vation between rows are profitable
practices for seed production. Under
conditions of low rainfall at Cotton-
wood, forage production and stands
of intermediate wheatgrass have
been maintained by tillage between
rows. Economic considerations in
maintaining production of forage
will determine if this practice is
practical. Certain species, such as
crested wheatgrass, are drought re-
sistant and will maintain stands
when other species may die.

Seeding Dates

Grasses should be seeded in a
weed-free seedbed. For cool-season
grasses, fall seeding (from August
15 to September 10 when moisture is
in the soil) provides a weed-free
scedbed and has given best results.
Summer fallowing for fall seeding
to ensure a better supply of mois:
ture may be desirable. Legumes may
be established with the grass if they
are seeded before mid-August, so
that energy reserves are stored by
the legume seedlings before winter.
Late fall seeding (after November
15) or spring seeding of cool-sea-
son grasses may also be used. A
more complete discusison of recom-
mendations concerning establish-
ment of forages is given in Fact
Sheet 503, Planting Tame Pastures
and Hayland.

Warm-season grasses should be
seeded after weeds have been killed
in the spring and early summer, to
assure a soil surface comparatively
free of weed seeds. Unless they are
eliminated, weed seeds may ger-
minate and compete with grass
seedlings. Seedings of Summer
switchgrass were made at Eureka in
1970 on June 16, July 16, and August
25 with and without oats as a com-
panion crop using a grain drill on
well-packed summer fallowed soil.
On October 18, 1970 the first two
seedings had good stands although
there were more weeds in the June
16 planting. The last seeding pro-
duced small plants which did not
survive the winter. Counts were
made from 10 areas each 3-square-
feet in size in each of the plots on
July 19, 1971 (Table 5). These data
indicate that seeding as late as the
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Table 5. Comparison of Summer switch-
grass stands planted on three dates with
and without a companion crop at

Eureka.*
1970 Plaﬁtiné date
June 16 July 16 August 25
Plants/3 sq. ft.
Alone 453 51.1 0
321 0

With oats _ 34.1

*Counts were made on July 19, 1971.

middle of July can give good stands
of Summer switchgrass at Eureka.
Stands without a companion crop
were better than with oats.

In 1971, seedings were made at
Norbeck with a Nesbit grassland
drill in a four-replicate trial at 14-
day intervals from May 17 to Au-
gust 23. The experiment was har-
vested on September 28, 1972 to es-
timate the comparative stands. Ac-
cording to Table 6, using dry mat-
ter yield as a measure of establish-
ment success, stands were better
without a companion crop and June
14 was the best planting date. Seed-
lings from early seedings could not
compete with weeds while those
from later seedings did not survive
the dry July weather.

These two experiments indicate
that seeding without a companion
crop in carly- or mid-June is prob-
ably the safest time to seed switch-
grass in South Dakota. Success in

obtaining a stand depends upon
rainfall after seeding. Therefore, in
a very dry season earlier seeding in
the first week of June might give the
best results, especially in southern
South Dakota counties.
COOL-SEASON GRASSES
Performance tests at six South
Dakota locations provide informa-
tion about highest yielding species
of grasses. Table 7 compares yields
of various grasses in solid stands.
Highest yielding species were inter-
mediate wheatgrass, smooth brome-
grass, and crested wheatgrass, in
that order. Higher yields were ob-
tained in eastern South Dakota and
under irrigation where moisture was
not a limiting factor for production.
Intermediate wheatgrass and
bromegrass were the highest yield-
ing grasses under these conditions.
Crested wheatgrass yielded propor-
tionately more under conditions of
less rainfall. At Cottonwood, crested
wheatgrass yielded more than
bromegrass but less than interme-
diate wheatgrass. Western wheat-
grass, a native grass, has yielded
about the same as crested wheat-
grass and bromegrass in central and
western areas of the state. Russian
wildrye has a different growth habit
than species with jointed stems.
When cut, it grows back quickly
and probably would have produced

Table 6. Comparison of switchgrass stands planted at 14-day intervals with and

without a companion crop at Norbeck.*

1971 Plaﬁting date

May 17  May 31 June 14 June 28 July 12 July 26 Aug.9 Aug.23
pounds/acre
Alone . 207 220 1354 1113 364 23 0 0
With oats . 151 173

946

814 421 89 0 0

*Yields are the average of the varicties Nebraska 28, Pathfinder, and Summer planted in a four-
replicate experiment and harvested on September 28, 1972.



more forage if harvested more fre-
quently each year.

Varieties of cultivated grasses
have become available from breed-
ing programs of Agricultural Exper-

iment Stations in the north-central
area and more recently from pri-
vate breeders. Merits of these vari-
eties plus general discussions of spe-
cies follow.

Table 7. Performance of grass species at six locations in South Dakota
(tons per acre)

Harvest-
year

High-
more

Cotton-

Brookings wood  Eureka Huron Redfield

1949-53 1949-53* 1949-53 1949-55+ 1951-52 1952-53

averages

Species and varieties dryland dryland dryland dryland irrigation irrigation 28
Smooth bromegrass
Lincoln 2.17 0.36 - 058 . I
Homesteader .. 2.05 0.35 0.44 0.49 1.66 1.49 0.91
Lyons ~2.00 0552 L.y 0 Rer, s
Lancaster . . 191 0.53 129 = 2o
Intermediate wheatgrass
Ree . 2.19 0.67 0.53 0.58 1.65 1.76 1.05
Crested wheatgrass 1.58 0.47 0.43 0.50 130 0.80
Western wheatgrass 0.51 041 .
Slender wheatgrass 0.36 0.37 0.45 =Rt o N oo
Tall wheatgrass . i50 .
Green needlegrass
Green Stipagrass 0.38 0.43
Canada wildrye
Mandan = . . 0.42 id O B a8
Russian wildrye 0.22 0.26 0.40 .15
Blue grama . . OMIO] e amm o
Creeping red fescue ) U0 Y 0.21 0B31  MruwEs . o L
Tall fescue (Alta) . . 41 .
Kentucky bluegrass 035 ST -
Reed canarygrass ... ... . . . 1.41 B
Tall oatgrass S 1.64 1.36
Orchardgrass . ey ekt e Sl cvgdl o 110C7) |
*Excluding 1950.
IExcluding 1954.
Cen- Cot-
ter-  ton-
Brookings ville wood Eureka Highmore
Established: 1957 1958 1962 1965 1970 1962 1957 1957 1965 1970 1957 1965
Years harvested: 3 4 3 5 2 2 3 4 1 2 3 3
Southland . 224 3.03 270 . 277 265 114 097 . 144 215 ___
Lancaster . 2.08 295 274 2.16 260 093 134 190 . 217 2.18
Canadian
commercial 2.15 279 3.5 235 2.08 211 092 098 2.08 1.79 2.05
Achenbach 2.19 279 316 234 291 097 125 264 1.09 2.21 250
Lincoln . 2.88 2.86 234 298 258 1.00 131 199 1.09 216 2.40
Manchar 257 3.04 230 2.69 221 0.87 098 1.83 1.26 2.16 2.32
Saratoga .. 3.02 326 240 2.73 255 1.03 1.46 230 136 228 2.25
Homesteader ... ____ 224 293 . .. 236 118 . 205
S SE 290 240 3.09 265 .. . 213 140 213
Carlton 230 2.68 181 149 2.34
Boxme o e e it W 265 . . 1.22" - L
Magnay oo o cipe meh e 287 i mes e s e
Blaig . e Ve BMIOp - e . o 131 ===
Redpatch . . e 249 o e e e e
sb7 249 313 . . 135 235

*One harvest per year.




SMOOTH BROMEGRASS
Bromus inermis Leyss.
This grass was introduced into
the United States from the OIld
World in 1884 and quickly found a

place as one of the most valuable
cultivated pasture and hay species.

Smooth bromegrass formed the most
desirable forage mixture with alfal-
fa of any grass tested by the South
Dakota  Agricultural Experiment
Station even before the beginning of
this century.

It is a cool-scason, sod-forming
perennial that spreads by means of
rhizomes. It has maintained itself in
established stands in eastern and
central South Dakota for 60 to 70
years although it tends to become
“sod-bound” and low producing un-
less fertilized or renovated. Its
drought resistance and ability to
withstand extremes in climatic con-
ditions are well established. Under
dry and hot summer conditions it
becomes dormant, but grows when
moisture and temperatures become
more favorable in autumn.

Smooth bromegrass is a relatively
high-yielding forage grass at all lo-
cations in South Dakota (Table 8).
It is adapted to all soil types, but
makes its best growth on fertile

Table 8. Average hay yields (tons/acre) of smooth bromegrass varieties*

Nor-
Menno beck Presho = Watertown
1957 1965 1958 1960 1957 1962 Harvest-year averages
2 8 5 3 6 1 58 51 49 46 45 44 30 24 21
1.35 . L70 120 196 228 o SO T 1.88 . 1FO5Ta -
1.36 123 170 1.10 2.09 241 .. 186 1.84 188 1.89 2.00
1.20 1.34 1.10 0.80 1.64 235 174 1.78 1.77 1.75 1.64 1.77 ___ 172 T
1.34 147 1.00 198 221 ___ 1.98 194 192 ___ 1.95 1.93 1.98
134 139 170 090 216 278 200 1.97 193 191 190 194 198 200 1.91
.. 148 0.80 203 218 .. PN e 1.83 194 195 1.90
1.28 156 0.80 2.08 246 1.99 201 205 1.99
134 1e40) JIFCONNINO6T A1 & . 10 o oo g et B 193
,,,,,, 151 . 1.00 ____ 287 __. oy = 2.05 1.98
...... 1A e T B N  SIENNIO))
______ 156 L 207

11



sandy loam or silt loam soils with
plenty of moisture. Its extensive root
system improves soil tilth and struc-
ture.

Because of its high forage yield, it
requires large amounts of nitrogen
fertilizer to maintain yields. The
“sod-bound” condition results from
lack of nitrogen, and under saline
conditions in lowlands from lack of
phosphorus. In combination with al-
talfa or with applications of nitro-
gen fertilizer, stands of bromegrass
continue to produce high yields for
many years. Seed yields are excel-
lent when fertility and moisture are
tavorable.

Smooth bromegrass is highly pal-
atable when grazed or used as hay.
Digestibility and fomge production
are high when hay is cut shortly af-
ter heading.

Regrowth may be delayed by cut-
ting for hay or by severe gr azmg
before the middle of May. This is be-
cause the crown buds that produce
regrowth are not sufficiently devel-
oped until smooth bromegrass is in
the boot stage. Summer dormancy
is often prolonged when harvesting
occurs prior to the boot stage. A dis-
cussion of preferred management
practices is given in Fact Sheet
302, Grazing Management Based on
How Grasses Grow.

Tables 7 and 8 show hay yields of
smooth bromegrass varieties at vari-
ous South Dakota locations. Yields
are lower in the western areas than
in the east because of lower rainfall.
Higher yields were obtained in re-
cent years (Table 8) because opti-
mum nitrogen fertility was main-
tained on these stands. Sixty pounds
of nitrogen per acre were applied
annually in the eastern locations and

12

40 or 50 pounds on the western sites.

Smooth bromegrass strains may
be classified by their growth habits
into northern, intermediate, or
southern types. The northern type is
not aggressive in its spreading habit
since it does not have abundant
rhizomes. It is not as high yielding
as the intermediate or southern
types under most conditions in
South Dakota and is also more sus-
ceptible to leaf diseases. Smooth
bromegrass imported from Canada
is of this type. Intermediate-type
bromegrass (for example, Man-
char) is between the northern and
southern types in spreading habit.
Southern types have been selected
in southern states and aré¢ high
yielding and disease resistant, but
tend to produce less seed. They be-
come “sod-bound” sooner and re-
quire nitrogen fertilizer to maintain
high yields. Examples are Lincoln,
Lancaster, Achenbach, and South-
ern.

To determine if varietal differ-
ences in ease of stand establishment
occur, nine varieties were sown in
the greenhouse on March 17 and in
the field at Brookings on May 2, and
at Eureka on May 18, 1970. Results
are shown in Table 9. Plants from
fourreplicates of 25 seeds each were
counted in the greenhouse on April
22 and rates of seeding equated for
cach variety, so 8.5 pounds of pure-
live-seed per acre were planted in
the field. In the greenhouse, Fox and
Carlton had the best percentage
germination, but Southland, Man-
char, Achenbach, and Blair had
higher per plant dry weights than
Fox and Carlton on ]ulv 14. Under
field conditions a higher stand
count was obtained at Eureka than



at Brookings. Differences among
varieties were low at Brookings but
high at Eureka. Manchar and Carl-
ton had poorer stands than the cther
varicties at Eureka. These experi-
ments indicate that differences in
establishment among the varieties
were not great enough to be of prac-
tical ~ significance in  obtaining
stands.

Brief descriptions of the smooth
bromegrass varieties mentioned in
Table 8 together with discussions of
their adaptability in South Dakota
follow:

Achenbach came from an old field
planted in Kansas in 1895 and was
released by the Kansas Agricultural
Experiment Station in 1944. It is
leafy, spreads rapidly, and is some-
what disease resistant. It is similar
to Lincoln in yield.

Blair was selected by the Rudy-
Patrick Research Center, Ames,
[owa, for desirable forage and seed
characteristics and released in
1964. In limited tests in South Da-
kota it has performed well.

Canadian commercial. This is not
a variety, but the sample tested rep-

Table 9. Smooth bromegrass variety

resents the northern-type brome-
grasses. The samples tested were
randomly selected from bromegrass
imported from Canada. Forage
yields for this northern type were
the lowest for all the harvest aver-
ages. It does not spread aggressive-
ly and is susceptible to leaf spot
diseases.

Carlton was selected at the Can-
ada Department of Agriculture Re-
search Station, Saskatoon, Saskatch-
ewan for superior seed yield and
was released in 1961. It is a north-
ern-type bromegrass, but has yield-
ed considerably more than Cana-
dian commercial in tests in South
Dakota.

Homesteader originated from old
fields in South Dakota. High yield-
ing strains were put together to pro-
duce this variety which was released
by the South Dakota Agricultural
Experiment Station in 1951. It is
intermediate in aggressiveness and
well adapted to South Dakota con-
ditions. On the 24-harvest-year av-
erage it was 0.07 tons per acre below
Lincoln.

establishment tests at Brookings and

Eureka in 1970.

Greenhouse Field

Location: Brookings Brookings Eureka

Date of seeding: March 17 May 2 May 18

Date counted or weighed: April 22 July 14 September 24 April 12

Germ. %,  Wt. per plant. gm. Plants/3 sq. ft. Plants/3 sq. ft.

Blairn ... 43 0.14 15 26
Southland 40 0.20 15 28
Saratoga ... 42 0.09 14 24
AR s 35 0.06 13 30
Achenbach 33 0.15 12 29
Fox 85 0.12 12 30
Manchar 48 0.17 11 12
Lincoln 48 0.10 11 29
Carlton 85 11 18

0.12

13



Fox was sclected for secdling
vigor and seedling resistance to root
rot and leaf spot discases at the Min-
nesota Agricultural Experiment Sta-
tion and released in 1968. In South
Dakota it has not been superior in
forage yicld or outstanding in seed-
ling vigor or ease of cstablishment
(Table 9).

Lancaster was selected from
clones in old ficlds in Nebraska and
released in 1950 by the Nebraska
Agricultuml Experiment  Station
and Crops Rescarch Division, Agri-
cultural Research Service (ARS).
This variety has fine stems and
somewhat drooping heads and yicld-
ed slightly less than Lincoln (Table
8).

Lincoln originating from old
fields established in Nebraska be-
fore 1898, was released by the Ne-
braska Agricultural Experiment
Station and Crops Rescarch Divi-
sion, ARS in 1942. This variety has
given consistently high yields in
South Dakota as shown by the aver-
age harvest v1elds in Tables 7 and 8.
[t has good soodlmg vigor and is rel-
atively easy to establish. Sced yield
is somewhat low, but the slightly
higher sced cost is more than offset
by greater forage vield. Recently,
domestlcally pr oduced seed is often
classed in the sced trade as “Lin-
coln type.” Unfortunately, this is no
guarantee of performance because
seed from stands of unknown origin
is also so designated. The only sure
way of obtaining seed of this varicty
is to buy certified seed.

Magna was selected at the Can-
ada Department of Agriculture Re-
scarch Station, Saskatoon, Saskatch-
ewan and is intermediate between
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the northern and southern types. It
was released in 1968,

Manchar was developed by the
Plant Materials Center, Soil Conser-
vation Service (SCS) at Pullman,
Washington, from a Manchurian in-
troduction and was released in 1946.
It is intermediate in rhizome pro-
duction or spreading habit. It pro-
duces good vields of seed and for-
age, but under South Dakotaa
conditions is susceptible to leaf spot
diseases. It has yielded slightly less
than Lincoln in the 44, 30, 24, and
21-harvest-year averages.

Redpatch was selected at the Cen-
tral Experimental Farm, Ottawa,
Canada for high forage yield and
released in 1963.

Sac was selected at the Wisconsin
Agricultural Experiment ~ Station
following continuous selection of
superior types over many genera-
tions It was released in 1960. It is
coarse, has high forage yield, and is
resistant to leaf spot diseases. Hay
vields of this variety in South Dako-
ta have been 0.07 tons per acre more
than Lincoln for the 30- and 21-har-
vest-ycar averages. Seed yields have
not been superior to Lincoln.

Saratoga was selected at the New
York Agricultural Experiment Sta-
tion from a wide variety of seed lots
from plant breeders throughout the
United States and released in 1955.
It has vigorous seedlings, good re-
growth, and yields about 0.08 tons
per acre more than Lincoln accord-
ing to the 46-harvest-year averages.

SD 7 was selected at the South
Dakota  Agricultural Experiment
Station for high forage and seed



vield and resistance to leaf spot dis-
eases. It has not been released be-
cause it has not yielded significantly
more forage.

Southland. Selections were made
at the Oklahoma Agricultural Ex-

periment Station to form this varie-
ty. It was released in 1953. It has
coarse stems, broad leaves, and is
somewhat resistant to leaf diseases.
Yiclds were slightly less than Lin-
coln on the 45-harvest-year average.

INTERMEDIATE
WHEATGRASS
Agropyron intermedium (Host)
Beauv.

This cool-season grass species was
introduced from the USSR and first
recognized as a valuable forage
grass at the South Dakota Agricul-
tural Experiment Station in 1938.
This first introduction was later re-
leased as the variety Ree in 1945.
Intermediate wheatgrass has supe-
rior forage yielding ability, higher
than any of the other grasses at most
of the testing stations throughout
the state as shown by the 28-har-
vest-year averages (Table 7). It
has abundant rhizomes, but is easily
killed when a stand is plowed. Stems
are somewhat more coarse than
those of most bromegrass varieties,
however, intermediate wheatgrass
has many leaves so a highly satis-
factory, palatable forage is produc-
ed. Seed is large and is situated in
heads or spikes. Seedlings are vigor-
ous and easily established.

Under conditions of 14- to 15-inch
rainfall, intermediate wheatgrass
does not maintain stands as well as
crested wheatgrass, but does pro-
duce more forage yield during the
first years after establishment. Better
stands have been obtained from fall
rather than spring seedings.

Yiclds of various varieties
shown in Table 10.

are
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All varieties, except Amur, orig-
inated at least partly from an intro-
duction (PI 98568) obtained by the
United States Department of Agri-
culture in 1932 from the Maikop re-
gion of the USSR. This introduction
segregated for green and blue-
green plants and for pubescence or
short hairs on the spikelets, as well
as other characteristics.

Amur originated from an original
introduction (PI  131532) from
Manchuria, China. Awned types
were selected from the original pop-
ulation and it was released by the
New Mexico Agricultural Experi-



ment Station and SCS Nursery, Al-
buquerque, in 1952. It is uniformly
bluc-green and has somewhat larg-
er seeds than the other varieties. It
did not produce as much forage or
seed as Oahe in South Dakota tests.

Chief was selected at the Canada
Department of Agriculture Re-
search Station, Saskatoon, Saskatch-
ewan from a USSR introduction and
the Ree variety and released in
1961. Selected for high forage and
seed yield, it has produced slightly
more forage than Oahe in the 16-
harvest-year averages.

Greenar was developed at the
Plant Materials Center, SCS, Pull-
man, Washington from PI 98568.
Green-leaved plants were selected
from the original population. This
variety has yielded less than other
varieties tested in South Dakota as
shown in the 33-harvest-year aver-
ages in Table 10.

Nebraska 50 was also selected
from PI 98568 for blue-green color
and lack of pubescence on the
spikelet by the Nebraska Agricul-
tural Experiment Station. Released

Table 10. Average hay yields (tons/acre) of intermediate wheatgrass varieties.*

in 1950, it is similar in yield and
seed production to Ree and the orig-
inal introduction.

Oahe was selected from PI 98568
and released by the South Dakota
Agricultural Experiment Station in
1962. It produces more forage and
seed than other varieties. Poor seed
production has been a common fail-
ing of all varieties previously used
in South Dakota. Availability of
Oahe seed at reasonable prices has
promoted use of this valuable spe-
cies on South Dakota farms and
ranches. This variety is uniformly
blue-green in color and was selected
for rust resistance. It is more easily
established than most other grass
varieties.

Ree was the original unselected
introduction (PI 98568) released by
the South Dakota Agricultural Ex-
periment Station in 1945. It yielded
well but seed production was poor.

Slate was selected at the Nebras-
ka Agricultural Experiment Station,
Lincoln, Nebraska from PI 98568
and Amur for plant type and foli-
age. It was released in 1969.

Center-
Brookings ville  Cottonwood Eureka

Established: 1957 1957 1958 1962 1965 1973 1962 1957 1958 1954 1957
Years harvested: 5 3 2 3 1 3 3 1 2 3
Oahe e . 149 226 299 253 420 221 199 094 ____
Nebraska 50 2.80 = 2898 o e 1.65 1.67 0.88 2.11
Reel - s = 281 142 . ey (L1 OO .. 159 128 081 1.60
Amur ... 277 142 212 281 225 400 211 140 125 0.85 1.63
Greenar . 2.46 o | e . 210 134 118 1.94
Chieff-. M4V A 2.88 v o TP i A,
Slate . 3.80

*One harvest per year.



PUBESCENT WHEATGRASS
Agropyron intermedium var.
trichophorum (Link) Halac.

Pubescent  wheatgrass  differs
from intermediate wheatgrass main-
ly by having pubescence or short
hairs on the heads and seeds. In gen-
eral, this grass forms a more open
sod, produces less forage, and cer-
tain varieties are more drought re-
sistant than intermediate wheat-
grass.

In Table 11, yields of Mandan 759
are higher than the other varieties.
This variety resembles intermediate
wheatgrass in all easily recognized
aspects, except for its pubescence.
The two entries A-1488 and Utah
109 have not been released as vari-
eties since they have not been out-
standing in yield.

Table 11. Average hay yields (tons/acre) of pubescent wheatgrass varieties.*

Luna was increased from PI
105328 introduced from Tashkent,
Turkestan, USSR in 1934. It was re-
leased by the New Mexico Plant
Materials Nursery, SCS in 1965. It
has grayish green foliage and is
drought resistant.

Mandan 759 was sclected at the
United States Northern Great Plains
Ficld Station, ARS, in North Dako-
ta. It was increased directly from
PI 116252 introduced from USSR. It
has higher forage and seed yields
and greater persistence than other
varieties of pubescent wheatgrass
at Mandan. It has been equal to in-
termediate wheatgrass varieties in
yielding ability in South Dakota.
The foliage is deep green in color.

Topar was selected from PI
107330 introduced from Tashkent,

Cen- Harvest-
ter- Cotton- High- Nor- Water- year
Brookings ville wood Eureka more Menno beck town  averages
Established: 1957 1962 1965 1962 1957 1962 1965 1957 1958 1965 1958
Yrs. harvested: 4 2 3 1 3 1 4 2 2 8 2 14 9
A-1488 ~ 1.56 1.50 0.89 1.46 1.62 0.77 130 ___.
Utah 109 . 1.82 o 1152, 11028 1.50¢0 ... 24 SNOSEE. 0.89 148
Mandan 759 259 3.3 . 144 171 184 . 1.82 267 __ 1.24 2.00 1.99
Topar ... . 1.82 . 143 087 144 __.. 158 ___.. .. 1.35
Euna == oo 1.90 1.06 1E4OL) . N
*One harvest per year.
Nor-
Highmore Menno beck Presho Watertown Harvest-year
1965 1957 1959 1965 1957 1965 1958 1960 1957 1962 averages
2 4 1 3 3 8 5 3 6 2 39 33 16
1.66 271 237 . 157 170 2.00 . 229 193 1.91
______ 210 . 1.28 150 150 159 218 1.84
,,,,,, 183 2.08 1.30 . 150 190 173 - =8 1.81
127 208 205 230 128 156 150 170 170 212 176 170 1.79
...... 1.98 S 1013 U 150 190 151 1.69
1) B 2.35 1.66 L A R 2.05




Turkestan, USSR in 1934. It was re-
lcased cooperatively by the Wash-
ington, Idaho, Oregon, and Cali-
fornia Agricultural Experiment Sta-
tions and SCS Plant Materials Cen-

ter in 1953. This grass in vigorous
and drought resistant. It is adapted
to lower fertility and more alkaline
sites than intermediate wheatgrass
varieties.

TALL WHEATGRASS
Agropyron elongatum (Host)
Beauv.

This specices is a tall, coarse, late-
maturing  bunchgrass with blue-

green leaves originating from Tur-

key and the USSR. It is able to pro-
duce good yiclds under conditions
of high water tables and high soil
salinity but it is not palatable to
livestock at later stages of maturity.
It is a special purpose grass and
should not be grown except in saline
arcas where other more desirable
species do not grow well. Under up-
land conditions it is gradually re-
placed by other species. Because of
its tall upright growth, it is often
planted in rows to provide field
windbreaks. Varieties of this species
(Table 12) are discussed below.
Alkar was sclected from PI 98526
at the Plant Materials Center, SCS,
Pullman, Washington, and released

Table 12. Average hay yields (tons/acre) of tall wheatgrass varieties*

in 1951. It is highly productive on
subirrigated and irrigated saline
soils.

Largo is an introduction PI
109452 from Turkey and was releas-
ed in 1937 cooperatively by the New
Mexico Agricultural Experiment
Station and the Nursery Division,
SCS. It resembles the other tall
wheatgrasses in its use and adapta-
tion. In South Dakota it yields about
the same as other varieties tested.

Nebraska 98526 was increased
directly from PI 98526 introduced
into the United States from the
USSR in 1932. It appears to be more
resistant to high water tables and
high salt conditions than some other
introductions. Data in Table 12
show that this introduction is supe-
rior in the 17-harvest-year averages
and essentially equal to the best of
the other strains in the 7-harvest-
year averages.

Water- Harvest-year

Cotton- High-

Brookings wood Eureka more Menno Presho town averages
Established: 1956 1962 1957 1957 1957 1957 1958 1960 1957
Years harvested: 1 2 1 2 2 1 5 3 3 17 7
Alkar 2.81 ) _ . . - . 1.90 . —
S-64 - 1.60 292 0.84 1.65 194 202 080 190 1.07 145 1.20
A-12465 g 3.03 2 <t 4 28 2.00 ==
Nebraska 98526 1.44 2.61 0.68 143 1.85 227 140 091 1.52 1.22
Mandan 1422 . 0.81 1.49 1.89 140 190 0.97 1.23
A-13044 1.04 075 126 175 242 0.53 1.04
Largo 1.19 0.72 1.99 = 0.75 1.23

1.64

*One harvest per year.
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CRESTED WHEATGRASS
(Standard crested wheatgrass)
Agropyron desertorum (Fisch.)

Schult.
Crested wheatgrass was formerly
divided into Standard crested

wheatgrass and Fairway crested
wheatgrass until it was realized that
these were actually two species.
The names have been changed so
the taller, slimmer spiked, and more
drought resistant species with 28
chromosomes is now called crested
wheatgrass. The more leafy, some-
what shorter, and less drought re-
sistant species with 14 chromosomes
is called fairway wheatgrass. In gen-
eral, crested wheatgrass vyields
slightly more forage than fairway
wheatgrass (Table 13).

Crested wheatgrass is a long-
lived, drought resistant, bunchgrass
which makes its growth and pro-
vides best grazing early in the sea-
son. It was introduced into the Unit-
ed States at the end of the 19th cen-
tury, but its value in the Great
Plains was not realized until the
late 1920’s and early 1930’s. Under
conditions of 9 to 15 inches annual
precipitation it has maintained
stands for more than 40 ycars.

Deterioration of most range sites
in the Northern Great Plains results
in  domination by warm-season
short grasses which do not begin
growth until late May and will cure
by late August or early September.
In such deteriorated range, the
remnants of cool-scason grasses
may not green up until a month af-
ter the same species has begun to
grow on ranges in high condition.
Plants weakened by repeated close
grazing may fail to regrow in fall
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ade-
quate. In such a situation, crested
wheatgrass pastures grazed only in
the spring or in the fall can extend
the green forage season by as much
as 3 months and provide a cool-sea-
son deferment which will hasten re-
covery of the depleted range.

Crested wheatgrass normally
flowers carly in June and matures
carly in July. It should be grazed in
the spring or fall when it is very pal-
atable to all livestock. After it begins
to mature in late June it becomes
coarse and unpalatable.

Crested wheatgrass tends to form
clumps or bunches of dead vegeta-
tion when not properly managed.
Heavy grazing should be practiced
in the spring or fall with an inter-
vening period to allow recovery of
the root energy reserves.

Crested wheatgrass is not as pro-
ductive in castern South Dakota as
either intermediate wheatgrass or
smooth bromegrass (Table 7). Un-
der conditions of more limiting rain-

even when soil moisture is



fall at Highmore, Eureka, and Cot-
tonwood, yields were about equal to
these grasses. In 28-harvest-year
averages a yield of 0.80 tons per acre
for crested wheatgrass compared
with 0.91 for bromegrass and 1.05
for intermediate wheatgrass. These
averages, however, are weighted by
the more favorable moisture condi-
tions present under the irrigation or
eastern-region experiments.

This species does well on clay
loam or sandy soils, but is not toler-
ant to saline conditions or extend-
ed flooding. Since it is a bunchgrass,
it is not adapted for erosion control
on steep slopes.

Commercial entries used in the
tests (Table 13) were representa-
tive of seed sold on the market with-
out a variety name.

Mandan 2359 was selected at the
United States Northern Great Plains
Field Station, ARS, North Dakota
but not released. It is uniformly tall
and erect. The heads are compact
with a high seed production. In

South Dakotas tests it has not shown
a yield advantage over Nordan.

Nebraska 10 was increased at the
Nebraska Agricultural Experiment
Station cooperating with SCS and
ARS from an accession of unknown
source. It has superior seedling vig-
or. In the 18-harvest-year-averages
(Table 13) it yielded slightly more
than Nordan but has not been re-
leased.

Nordan was selected at the Unit-
ed States Northern Great Plains
Field Station, ARS, North Dakota
from selections made in an old nurs-
erv at Dickinson, North Dakota in
1937. It was released in 1953 by the
North Dakota Agricultural Experi-
ment Station and the Crops Re-
search Division, ARS.

It is more erect, leafy, and uni-
form than commercial and has
vielded slightly more in South Da-
kota tests. Nordan yielded 1.63 tons
per acre compared with 1.57 for the
commercial in the 39-harvest-year
averages, 1.65 tons per acre compar-

Table 13. Average hay yields (tons/acre) crested, fairway, Siberian wheatgrass varieties.*
Cotton- Nor-
Brookings wood Eureka Highmore Menno beck
Established: 1956 1957 1962 1965 1957 1957 1962 1965 1957 1965 1957 1965
Years harvested: 2 5 2 3 22 1 1 4 3 3 8
Crested wheatgrass
Commercial . 244 320 228 080 1.18 182 250 0.83 1.38
Nordan 255 322 216 092 139 1.01 140 1.66 252 097 149
Summit 248 244 101 120 112 161 186 256 1.02 145
Summit 62 S % S 235 . 203 240 1.45
Mandan2359 ... = 245 0.91 1.200 e e 1.82 e 092
Utah 42-1 148 259 . 0.81 ROy 1.75 096
Nebraska 10 1.62 263 . 0.88 1.70 1.08 1.73 142)  =id
Fairway wheatgrass
Commercial 149 233 295 217 1.02 149 1.08 193 177 231 0.79 1.43
Ruff 2.28 094 148 108 . . 099
A-1770 121 0708 . L 1.60 .
Siberian wheatgrass
17/ 276 195 . . 222 134 245 050 135

*One harvest per year.
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ed with 1.61 in the 30-harvest-year
averages, and 1.55 vs. 1.42 in the 18-
harvest-year averages. Nordan has
vigorous seedlings and produces

good quality large seeds.

Summit and Summit 62 were re-
leased by the Canada Department
of Agriculture Research Station,
Saskatoon, Saskatchewan, Canada.
They were increased from an intro-
duction from the Western Siberian
Experiment Station, USSR, made in
1957. They are similar to commer-
cial standard in appearance but
yield more forage (Table 13).

Utah 42-1 was selected at the
Utah Agricultural Experiment Sta-
tion from plants in an old field in
northern Utah but not released.

This strain shows no advantage over
Nordan.

Presho Watertown Harvest-year
1959 1961 1957 1962 averages
5 3 4 1 39 30 18

120 120 131 250 157 1.61 1.42
120 150 144 228 1.63 1.65 1.55
1.20 146 290 1.66 1.54
i8¢ 140 118 . 1.43

____________ 1.28 1.46
1.10 |72 s 8 1.59
110 120 144 189 156 142 149
1.10 130 155 . . 1.52
1.00 1.40 048 1.43

21

FAIRWAY WHEATGRASS
(Fairway crested wheatgrass)
Agropyron cristatum (L.) Gaertn.

Fairway is shorter, finer stemmed,
and generally less productive than
crested. It is well suited to the Cot-
eau area in northeastern South Da-
kota as shown by the yields at Wa-
tertown (Table 13). This species is
well suited to dryland lawns and
general-purpose turf in central
South Dakota.

A-1770 was increased at SCS
nursery in New Mexico from PI
109012 introduced from Turkev in
1934. It is rhizomatous., somewhat
smaller than other fairway strains
and yields less in South Dakota
tests (Table 13). The plants form
dense bunches even though rhi-
zomes develop.

Ruff was selected at the Nebras-
ka Agricultural Experiment Station,
Lincoln, from commercial lots and
Experiment Station accessions and
was released in 1974. It is early ma-
turing and leafy. It has yielded only
slightly more than commercial in

the 18-harvest-year averages (Table
13).

SIBERIAN WHEATGRASS
Agropyron sibiricum (Willd.)
Beauv.

This species is similar to crested
wheatgrass in appearance, but has
more narrow, awnless heads than
crested. It is drought resistant, has
good seed yields, and is well adapt-
ed to light droughty soil.

P27 was selected at SCS Plant
Materials Center at Pullman, Wash-



ington from PI 180434 introduced
from the USSR in 1934 and released
cooperatively with the Idaho Agri-
cultural I\pcnmont Station in 1953.
Generally, in South Dakota, it has
not vielded as well as crested

wheatgrass (Table 13). In 30-har-
vest-year averages, it yiclded 1.43
C()mpmed with 1.42 tons per acre
for commercial Fairway, and 1.65
tons per acre for Nordan crested
wheatgrass.

RUSSIAN WILDRYE
Elymus junceus Fisch.

This species is a  long-lived
drought resistant bunchgrass. It
was introduced into the United
States from the Western Siberian
Experiment  Station,  USSR.  This
grass has survived at the Cotton-
wood Field Station in the original
rows for almost 40 years, but there
has been no reproduction. It has an
extensive root system whose effi-
ciency under dryland conditions
prevents the intrusion of other spe-
cies between plants. Leaves are pro-
duced profusely from the crown.
Upright sced producing stems have
few leaves. Seed matures late in
June and must be harvested imme-
diately when mature to prevent
shattering.

Verv early grazing is aftorded by
this ¢ grass. In some locations it grows
carlicr and provides forage sooner
than crested wheatgrass. However,
at Mandan, North Dakota, where it
has been tested extensivelv, it is not
equal to crested wheatgrass for
earlv spring grazing. Since the

leaves grow mainly from the base Of

the plant, this grass is better as pdS-
ture than as hay. It has extremely
good regrowth after harvest. It is
useful as late summer and fall pas-
ture because of its quick regrowth
characteristic. Since it is less de-
pendent on fall rain than crested
wheatgrass, it is generally better for
fall pasture.

Russian wildrye should not be
sown in hillsides or erosion-prone
sites because wind and water ero-
sion between plants occurs after the
plants become well established.
This grass grows well on all soil
types in South Dakota, except very
saline sites.

Nitrogen app]icuti(m is necessary
if vields are to be maintained. This
grass provides nutritious high pro-
tein forage under heavy nitrogen
applications, Forage containing 22%
protein has been obtained after
high nitrogen applications under ir-
rigation at Redfield.

Sawki was selected at the Canada
Department  of  Agriculture  Re-
scarch Station, Saskatoon, Saskatch-
cwan.

Table 14. Average hay yields (tons/acre) of Russian wildrye varieties.*

Brookings Cottonwood Eureka  Highmore Norbeck Presho
Established: 1965 1958 1965 1958 1965 1958 1960
Years harvestcd 3 2 1 2 7 2 2
Vinall 171 046 1.36 104 124 1.00 0.90
Commercial 0.47 1.05 ; 1.00 0.80

*@nc harvest per year.



Vinall is a variety selected at the
Northern Great Plains Field Station
in North Dakota and released coop-
eratively by the North Dakota Agri-
cultural Experiment Station and the

Crops Research Division, ARS, in
1960. Forage yield is not greater
than commercial (Table 14). This
variety, however, produces about
75% more seed than the commercial
type.

REED CANARYGRASS
Phalaris arundinacea L.

Reed canarygrass is a long-lived,
tall, leafy grass with strong rhi-
zomes which allow it to spread
rapidly. It is adapted to low areas
and will withstand flooding for as
long as 5 to 7 weeks. This grass tol-
crates moderately saline soils, but
should not be planted where salin-
ity is a problem.

Under irrigation, reed canary-
grass produces large quantities of
forage. In Table 7, the average
vields for 1952 and 1953 at Redfield
were not as high as would be ex-
pected under irrigated conditions.

Reed canarygrass grows well on
uplands, but normally in South
Dakota under dryland conditions
smooth bromegrass and intermedi-
ate  wheatgrass provide higher
vields, better quality forage, and
are easier to establish.

Reced canarygrass produces the
most palatable and nutritious for-
age if harvested when the heads
have just emerged from the boot, es-
pecially if optimum nitrogen has
been applied for growth of the plant.
In most instances, reports of unpala-
tability and lack of nutritious forage
from this grass can be attributed to
lack of proper cutting or grazing
and fertilizing management. Where
ample moisture and fertility are
available, two cuttings may be ob-
tained each season. At Brookings,

two cuttings were made in 1963 and
one in 1964 and 1965 (Table 15). In
all years, Frontier yielded consider-
ably more forage than Toreed.

Castor was selected at the Cana-
da Department of Agriculture Re-
search Station, Beaverlodge, Alber-
ta, for resistance to seed shattering,
Preliminary tests at Brookings have
indicated that this high degree of
sced retention has not reduced for-
age vield (Table 15).

Frontier was selected at the Cen-
tral Experimental Farm, Ottawa,
Canada. General distribution of
this variety was made in 1965. It is
very vigorous and produces a large
amount of forage. It yielded almost
a ton more forage than Ioreed in
each of 3 ycars (Table 15). Seed
shatters readily when near maturity.

Ioreed is a variety selected and
relcased by the Iowa Agricultural
Experiment Station with the coop-

REED i
CANARYGRASS
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eration of the SCS from collections
derived from various parts of the
nation. It is vigorous, moderately
productive, and resistant to leaf
diseases. It is susceptible to sced
shattering before harvest.

Rise was selected at Rudy-Pat-
rick Research Center, Ames, Iowa
for improved sced yield, seed qual-
ity, shattering resistance, and stand

establishment. In the one harvest
comparison at Brookings, it was
slightly less in forage yield than the
other varieties tested.

SD 18 was selected at the South
Dakota  Agricultural Experiment
Station for resistance to sced shat-
tering. This strain was equal to
other varietics in forage yicld in the
single vear tested.

Table 15. Average hay yields (tons/acre) of reed canarygrass and creeping
foxtail varieties at Brookings.

Established: 1962 1972 Harvest-year
Harvested: 1963 1964 1965 1973 averages
Cutting: 1 2 Total 1 1 1 3
Reed canarygrass
Toreed 2.10 3.14 5.24 3.16 3.90 4.10
Frontier 2.58 3.50 6.08 4.04 5.07 5.06
Rise e e B - 273
Castor . 286
SIOMIISE. Lo L1 R N PR e 296
Commercial 2.94
Creeping foxtail
Garrison 3.00 2.21 5.21 2.44 2.04 1.20 3.23
SIDS2M. ... .oy, ST L e L e 1.36

CREEPING FOXTAIL
Alopecurus arundinaceus Poir,
Creeping foxtail resembles com-
mon meadow foxtail (A. pratensis
L.), but spreads more rapidly by
means of vigorous rhizomes. The
leaves are also somewhat broader.
It grows very early in spring and
produces cylindrical panicles or
heads in early June. Seed tends to
shatter when ripe, so windrowing
and usc of a combine has given more
sced than other methods. Although
it matures early some producers
are able to obtain good pasturage
for 3 to 4 months.

Garrison is a strain found ncar
Max, North Dakota and was appar-
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ently introduced from western
USSR by early immigrants. It is well
adapted to wetland sites and pro-
duces good vyields of high quality
forage carly in the season. This
strain vielded a total of 5.21 tons per
acre in 1963 (Table 15) which was
as much as Ioreed reed canarygrass.
The average yield for the 3 years,
however, was 3.23 tons per acre

compared with 4.10 for Toreed and
5.06 for Frontier.

SD 32 was selected at the South
Dakota Agricultural Experiment
Station for resistance to seed shat-
tering and increased forage yield.
Preliminary results indicate that
this selection is superior to Garri-
son.

GREEN NEEDLEGRASS
Stipa viridula Trin.

This grass is native to South Da-
kota. It grows early in the season
and also makes good regrowth
throughout the summer. This spe-
cies is a valuable component of na-
tive range. It has short awned
seeds that arc not harmful to live-
stock. However, two of its close na-
tive relatives, western needlegrass
or needle and thread (S. comata
Trin.) and porcupine grass (S.
spartea Trin.) are objectionable
because of their long, sharp, necdle-
like secds. In early and late periods

in the growing season when seeds
are not present, these grasses pro-
vide palatable and nutritious forage.
Seed harvested from native stands
is frequently used for seeding in
western South Dakota.

Lodorm was selected at the
Northern Great Plains Field Station,
ARS, Mandan, North Dakota, for
low seed dormancy after harvest. It
is comparable in forage and seed
vield to Green Stipagrass, but has
not maintained stands as well.

Green Stipagrass is a variety se-
lected at the Northern Great Plains
Field Station, ARS, and released in
1946 cooperatively by the North
Dakota Agricultural Experiment
Station and the Crops Research Di-
vision, ARS. Tt is superior to com-
mon green needlegrass in forage
and seed yields as well as having
better regrowth characteristics. It
had comparable yields to the com-
mon introduced grasses at Eureka
and Cottonwood during the years
1949-53 (Table 7). However, under
conditions where nitrogen is limit-
ing, this grass does not have a high
yield potential.
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WESTERN WHEATGRASS
Agropyron smithii Rydb.

This is a native cool-season spe-
cies which forms a dense sod. It
spreads by means of vigorous rhi-
zomes and is a dominant grass on
most range sites in high range con-
Western
somewhat salt tolerant and often is

dition. wheatgrass  is
the most important species on mild-
It is the best
yielding and most palatable grass

adapted to such arcas. It is also

ly saline lowlands.

drought resistant and persistent.
This grass readily colonizes aban-
doned farm land because it is able
to spread so rapidly by rhizomes.
Pure stands are often established 4
to 6 years after croplands are aban-
doned.

Western wheatgrass is one of the
first grasses to grow in spring on the
range. Season-long grazing should
be delayed until the new growth is
4 to 6 inches tall. If western wheat-
grass is to be used for early spring
grazing, it should be gr azed only at
that time and rested for the remain-
der of the year. Western wheatgrass
makes a high quality hay when cut
just after the heads have emerged
from the boot.

It can be established by seeding
in well prepared ground early in
the spring. Seed harvested from na-
tive stands is frequently used. It is
preferable to obtain seed originat-
ing not more than 250-300 miles
south or 150-200 miles north of the
location to be seeded. Two named
varieties are available, but have not
been tested in South Dakota.
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Barton was increased from a seed
collection made in Barton County,
Kansas by the SCS and was relcased
cooperatively by the Plant Materials
Center, SCS, Manhattan, the Kan-
sas Agricultural Experiment Station,
and ARS. It is strongly rhizomatous,
leafy, and has ranked first in seed
culm development and vyield in
comparison with 16 other accessions
in Kansas tests.

Flintock was selected from 30 col-
lections made in 1957 in central and
southwestern Nebraska and north-
western Kansas. Flintock has excell-
ed in forage and seed production
and quality. Seed will not be avail-
able to the general public until 1978.




ORCHARDGRASS
Dactylis glomerata L.
Orchardgrass is a cool-scason
bunchgrass which is not winter-
hardy under most conditions in
South Dakota. In the eastern part
of the state, it will commonly sur-
vive for one or two seasons and then
winterkill. This species is easily
damaged from ice sheets which suf-
focate the plants. Seedings should
be made only in well drained areas.
It starts growth early in spring
and recovers rapidly after grazing
or cutting. The first cutting is usual-
ly not as large as from smooth
bromegrass, but since it is able to
grow better under warm tempera—
tures second cuttings are higher if
moisture is available. It grows well
under fall conditions and remains
green until frost. It is not as drought
tolerant as smooth bromegrass, in-
termediate wheatgrass, or crested
wheatgrass. Because of this it should
be grown only in specific areas in
South Dakota, such as the Black
Hills region or under irrigation in
eastern South Dakota where soil
moisture can be maintained at a
high level in fall. Optimum soil
moisture in fall seems to lessen the
danger of winterkilling.
Orchardgrass yielded as well as
smooth bromegrass and other grass-
es under irrigation at Redfield (Ta-
ble 7). At Brookings, yields of 15
varieties of orchardgrass are shown
in Table 16. These were established
with varieties of smooth brome-
grass, reed canarygrass, and Russian
wildrye for comparison. In 1972,
four harvests were made at 28-day
intervals (Figure 2). Orchardgrass
varieties were not hurt by these re-

peated cuttings, but Lincoln brome-
grass was killed completely after
the third harvest. Experimental
bromegrass strains that were select-
ed for regrowth ability were plant-
ed in late August 1972 and these
persisted through 1973 and 1974.
Neither Rise rced canarygrass, an-
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other j()inted grass, nor Russian
wildrye, a nonjointed grass, were
killed as a result of intensive clip-

Figure 2. Yield comparisons (tons/
acre) at successive cutting dates of Nord-
stern orchardgrass, Rise reed canary-
grass, Lincoln bromegrass, and 3E-19-50
bromegrass in 1972, 1973 and 1974 un-
der irrigation at Brookings.

ping, but they were weakened to a
greater degree than orchardgrass.
The growing point of orchardgrass
is not removed by the mower when
repeated harvests are made.

In February 1973, an ice sheet
formed over two replicates and
killed the orchardgrass plants. Only
the remaining two replicates were
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included in the 1973 and 1974 har-
vests. In 1974, nitrogen was applied
only once in May, so yields were
not as high as in other years and also.
only three harvests were made.
There was no regrowth from any of
the grasses after the third cutting.
The 1972 and 1973 season yields fol-
lowed the same varietal order. The

1974 harvests were made when the
plants were under more stressed
conditions, but varietal yields cor-
responded quite well with the other
2 years. Except for the effect of the
ice sheet, all varieties showed ex-
tremely good winter hardiness.
Vinall Russian wildrye gave the
lowest vields: Rise reed canarygrass

1973

1974

3E-19-50 bromegrass

L
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the next lowest. Lincoln bromegrass
was slightly lower than reed canary-
grass in 1972, but the newly seeded
l)r()megmss strains were similar in
yield to Nordstern orchardgrass for
the 1973-74 averages. Comparative
vields of Nordstern orchardgrass,
Rise reed canarygrass, and Lincoln
bromegrass are shown for each cut-
ting during the three years (Figure
2). In general, reed canarygrass and
orchardgrass tended to follow the
same pattern although reed canary-
grass was always lower. Bromegrass
vields varied above and below those
of orchardgrass depending upon the
cutting date.

This test demonstrates that or-
chardgrass can be maintained under
irrigated  conditions in eastern
South Dakota and that with fre-
quent cutting, high vields may be
obtained. Optimum soil moisture in
fall is important in maintaining
stands. Certain varieties have given
consistently high yields.

Boone was selected at the Ken-
tucky Agricultural Experiment Sta-
tion, Lexington, Kentucky, for for-
age yield and persistence.

Dayton was selected at the Rudy-

Patrick Rescarch Center, Ames,

Table 16. Average yields (tons/acre) of orchardgrass, smooth bromegrass, reed
canarygrass, and Russian wildrye varieties established under irrigation at Brookings

in 1971.
Species and 1972% 1973+ 19741 Averages
varieties 4 cuttings 5 cuttings 3 cuttings 1972-74 1973-74
Orchardgrass
Sterling ~ 5.90 6.25 2.20 4.78 4.23
Napier . 5.82 6.15 2.32 4.76 4.24
Boone 5.85 6.11 2.30 4.74 4.21
Potomac - 5.98 6.04 2.29 4.77 4.17
Frode 5.46 5.85 2.33 4.55 4.09
Hallmark .. 579 5.78 2.47 4.68 4.13
Dayton - 5.62 5.76 222 4.53 3.99
Nordstern . 5.53 5.67 2.18 4.46 3.93
Tardus . 5.36 5.601 2.39 4.45 4.00
Able 5.34 5.53 2.04 4.30 3.79
Pennmead , 5.17 5.48 2.12 4.36 3.80
Danish imported 5.14 5.42 2.15 4.24 3.79
Pennlate 5.13 5.21 2.02 4.12 3.62
Latar 4.78 5.11 2.06 3.98 359
Smooth bromegrass$
Lincoln 4.40 g
3E-19-50 6.03 1.94 3.99
2A-21-28 5.64 2.00 3.82
Reed canarygrass
Rise 4.44 4.34 1.64 3.47 2.99
Russian wildrye
~ 319 1.40 2.72

Vinall 3.56

*Four replicates, 100 pounds of nitrogen per acre applied in early spring and after each of the next

two cuttings.

2.48

['Two replicates, 50 pounds of nitrogen per acre applied in early spring and after each of the next

four cuttings.

+Two replicates. 50 pounds of nitrogen per acre applied in early spring.
§Lincoln was killed out after the third cutting in 1972, These plots were reseeded to 2 replicates

cach of strains 3E-19-50 and 2A-21-28.



fowa, for desirable forage and seed
attributes.

Frode was selected at the Swed-
ish Seed Association, Svalof, Swe-
den, for superior winterhardiness,
leafiness, and vigor.

Hallmark was selected by the
Farmers Forage Research Coopera-
tive, West Lafayette, Indiana, for
superior forage and seed yield.

Napier was selected at the Rudy-
Patrick Research Center, Ames,
Towa, for desirable forage and sced
attributes with emphasis on rust and
leaf blight resistance.

Nordstern was selected by North-
rup, King, and Co., Minneapolis,
Minnesota, for winter survival, dis-

ease resistance, late maturity, and
forage yield.

Potomac was selected at the Plant
Industry Station, Beltsville, Mary-
land, for rust resistance, leafiness,
persistence, and vigor.

Sterling was selected at the Towa
Agricultural Experiment = Station,
Ames, Iowa, for superior havdiness,
torage, and seed yield.

Tardus was selected at the Wei-
bullsholm Plant Breeding Institute,
Landskrona, Sweden, for winter-
hardiness, late maturity, and leafi-
ness.

The lower ranking varieties are
not described since they do not ap-
pear to be as well adapted in South
Dakota.
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SLENDER WHEATGRASS
Agropyron trachycaulum (Link)
Malte

Slender wheatgrass is a short-
lived, native, bunchgrass. Neither
as palatable nor as persistent as
smooth bromegrass or intermediate
wheatgrass, it does produce good
yields of high quality seed. Seed-
lings are strong and easily estab-
lished. It is useful for short-term
hayland or pasture, but normally
disappears after the second year of
establishment. It is frequently used
in a native-grass mixture because of
its vigorous initial growth. It is able
to withstand moderately saline con-
ditions. At Highmore and Cotton-
wood (Table 7), this species yield-

ed similarly to the introduced

grasses.



CANADA WILDRYE
Elymus canadensis L.

This species is a short-lived, na-
tive bunchgrass found on uplands in
the west. It yields as much forage as
introduced grasses when first estab-
lished, but stands are not maintain-
ed. It is palatable, although under
grazing has not given good beef
gains. The adequate seed yields are
difficult to process because of long
awns.

Mandan wildrye is a variety se-
lected at the Northern Great Plains
Field Station from collections made
near Mandan, North Dakota, and
released cooperatively in 1946 by the
North Dakota Agricultural Experi-
ment Station and the Crops Re-
search Division, ARS.

It has more and softer textured
leaves than the unselected grass.
Stems are somewhat shorter and it is
longer lived than unselected ma-
terial.

KENTUCKY BLUEGRASS
Poa pratensis L.

This species is a cool-season, vig-
orouslv  spreading, rhizomatous
grass adapted to eastern and central
South Dakota. It stands intense
grazing and is therefore the chief
component of overgrazed pastures
in eastern South Dakota. Although
palatable and productive for good
early pasture, it does not yield well
(Table 7). It was the lowest yield-
ing grass at Brookings and was in-

ferior to smooth bromegrass, inter-
mediate wheatgrass, and crested
wheatgrass at Highmore.

In some years, native stands are
harvested for lawn seed and are
profitable for the farmer and ranch-
er. Since seed production is depend-
ent to a great extent upon abundant
spring moisture, application of ni-
trogen fertilizer to help insure seed
production has been extremely haz-
ardous {rom the standpoint of prof-
itability.
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WARM-SEASON GRASSES

Warm-season grasses have a dif-
ferent season of growth and differ-
ent habits of growth compared
with cool-season grasses. They must
be managed accordingly.
Digestibility

In 1965, an experiment with four
warm-season grass species of two
varieties or strains each, was plant-
ed in two replicates at Centerville.
Simazine (2 pounds per acre active
ingredient) was applied May 16 and

the grasses were harvested the fol-

lowing August 29 leaving a 2.5-inch
stubble height. Yields of dry matter
and digestible dry matter are shown
in Table 17. D1gest1b1hty was deter-
mined by a laboratory artificial ru-
men techmque to estlmate percent-
age of forage that would be digested
by a ruminant animal. To equate di-
gestibility of these varieties to a
known forage, they were compared
with a good quality alfalfa hay.

Table 17. Average yields and digestibili-
ties of warm-season grasses established at
Centerville in 1965.%

S[)CCiCS In vitro

and Dry digestible
varieties matter dry matter
tons/acre %,  tons/acre

Indiangrass

Nebraska Black 5.85 46.0 2.69

Nebraska Brown  6.01 46.0 2.76
Big bluestem

Pawnee ~ 5.7 47.8 2.47

Champ 3.89 47.8 1.86
Switchgrass

Nebraska 28 4.52 44.0 1.99

Summer 4.44 44.0 1.95
Sideoats grama

Pierre 1.32 49.5 0.65

Butte 2.50 49.5 1.24
Alfalfa

Vernal ,,,,,, 64 0

*Grasses were h 1r\estc(] on \ugust 29
Alfalla was cut at first-flower stage.

Grass digestibilities were consid-
erably below that of the alfalfa,
however, the grasses were harvest-
ed at a much later stage of maturity
than is recommended for grazing.
Ordinarily these grasses are not used
for hay, but are grazed from early
July to late August, so dlgestlblhty
would be much higher for grazed
forage than when cut for hay Au-
gust 29. At grazing time in carly
July their digestibility might ap-
proach that of alfalfa.

No differences in digestibility be-
tween varieties within a species
were found. Sideoats grama was the
most digestibile species and switch-
grass the least in this test. Highest
vields were obtained from Indian-
grass and big bluestem and the
lowest from sideoats grama. Large
varietial differences in yield were in-
dicated in big bluestem (Pawnee
over Champ) and in sideoats grama
(Butte over Pierre).

In 1971 and 1972, Summer
switchgrass was harvested at week-
ly intervals at Brookings to study
clmnges in fomge yield and quality
with advance in maturity (Figure

3). Yields increased until mid-Au-
gust while digestibility and protein
content decreased. Total digestible
yield reached a maximum in late
July. Because the entire above-
ground plant was harvested, forage
quahtv obtained in this experiment
was lower than would be expected
if consumed by a grazing animal. A
grazing animal selects only the
leaves and top portions of the p]ant
and rejects the less digestible stems.
Both digestibility and protein con-
tent are higher in the upper plant
parts and leaves.



YIELD (tons/acre)

PROTEIN & DIGESTIBILITY (%)

Figure 3. Relationships between yield
of dry matter and quality measurements.
taken weekly from an established stand
of Summer switchgrass at Brookings in

1971-72.

Grazing Management

Total carbohydrate reserves in
the crowns of Summer switchgrass
were measured at Brookings in 1972
(Figure 4). During the rapid
growth period (mid-May to mid-
June), plants used carbohydrate re-
serves to produce top growth and
crown reserves dropped rapidly.

The lowest level of reserves occur-
red during the jointing stage of
growth in late June and early July.
After sufficient top growth accumu-

6f -
Dry Matter Yield
sl- -
Digestibility
4} d
K] .
Digestible Yield
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1 -
Crude Protein
S e e S B R
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lated, more carbohydrates were pro-
duced than were used, and crown
reserves were replenished. In late
September, crown carbohydrate re-
serves were at a maximum level.
Some reserves are used during the
dormant winter period to maintain
the living plant processes resulting
in a decreasc of energy levels in the
crowns during winter. If adequate
reserves are not maintained, the
plants will die.

Early observations at Centerville
indicated that close clipping of
switchgrass resulted in severe loss
of stands. This prompted a study of
the effect of various management
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Figure 4. Percent carbohydrate in the crown of Summer switchgrass during
the growing season, sampled at weekly intervals at Brookings in 1972 beginning

May 1 and ending October 9.

practices on the persistence of an
established switchgrass stand. In
1971, an experiment was started at
Brookings that consisted of harvest-
ing Summer switchgrass initially at
three stages of maturity: vegetative
growth of 16 inches ( ]une 17), late-
jointing (July 9), and 100% headed
(August 12). Stubble heights of 2.5

and 10.0 inches were evaluated. Re-
growth was harvested at 14- and 28-
day intervals within each stubble
height. The following year, switch-
grass crowns were dug and analyzed
for total nonstructural carbohyd-
rates and a residual forage harvest
was made to measure the carry-over
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effects of the previous treatments. ing or grazing of switchgrass (16
The different management regimes  jjches of growth) had twe detms
were evaluated by comparing for-
age vield, crude protein production,
and carbehvdiate reserves. weed invasion, especially when the

mental effects. First, it encouraged

Results showed that early harvest-  stubble height was 2.5 inches. Sec-

Figure 5. Dry matter yields of Summer switchgrass cut at two stubble heights
at Brookings in 1971 and at one common height on June 13, 1972 to measure the
effects of the treatments the previous year.
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Switchgrass on May 25, 1972 following cutting the previous year at either a 10-
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inch stubble (top) or 2.5-inch stubble (bottom).
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ond, it produced less total forage
because of the minimal regrowth
ability of switchgrass after its grow-
ing point is removed (Figure 5).
However, delaying the initial cut-
ting or grazing until the 100% head-
ed stage resulted in poor quality for-
age and low yields of crude protein
per acre. The best time for harvest-
ing or starting to graze was at the
late-jointing stage of growth. Allow-
ing dry matter production to accu-
mulate before grazing is a compro-
misc between obtaining maximum
forage quality and maximum forage
vield.

Maintaining a 10-inch stubble re-

sulted in higher yiclds the following
vear, regardless of the stage of
growth at initial harvest (Figure 5).
Crown carbohydrate reserves were
also highest when a 10-inch stubble
remained compared with a 2.5-inch
stubble. Proper stubble height is
probably the single most important
factor in maintaining maximum
switchgrass production over a peri-
od of vears.

While carbohydrate reserves are
generally low at the recommended
start of grazing, animals graze
switchgrass systematically from top
to bottom over the grazing period.
This allows leaf tissue to remain on

37



plants sufficiently long to synthesize
carbohydrates for the next vyear.
Since little regrowth occurs, reserves
are accumulated if sufficient stubble
is allowed to remain.

Stand Establishment

Five warm-scason grasses were
established in replicated four-acre
pastures at the Pasture Research
Center, Norbeck, 1965. Best
stands were with Nebraska 28 and
Summer switchgrass and Pierre
sideoats grama. Only fair stands
were established with Pawnee big
bluestem and Holt Indiangrass. Dry
matter yields in carly July 1973 and
1974 reflect the inherent yield ca-
pacity of the forage species, as well
as the ease of stand establishment
(Table 18).

Another test of warm-season grass
varieties was seeded at Brookings
on June 26, 1972 to determine rela-
tive case of stand establishment and

in

Table 18. Average yields (tons/acre) of
warm-season grasses at Norbeck and

Brookings*
Brook-

Established: Norbeck, 1965 ings, 1972
Harvested: 1973 1974 1974
Switchgrass

Nebraska 28 - 1.23 1.20 4.14

Summer . 1.28 1.33 3.82

Pathfinder - 3.92

Forestburg . 3.18

S BON... s ] s 3.50

Cave-in-rock . 2.60
Big bluestem

Champ Ae ) 0.00

Pawnee 1.08 1.14 —

SDEAM e 0.00
Indiangrass

Holt 0.89 0.89 0.00

sD45 . . . 0.00
Sideoats grama

Pierre 0.44 ,,,,,,

*Onc harvest per year.
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vield. A dense growth of weeds oc-
curred after seeding and the next
year only switchgrass was success-
fully established. In spring of 1974,
atrazine was applied at the rate of
1 pound per acre active ingredient
in early May. Comparative stands as
reflected by dry matter yields (Ta-
ble 18) were obtained on October
17, 1974. Practically no plants of
either big bluestem or Indiangrass
could be found. Cave-in-rock
switchgrass had less of a stand than
the other varieties of switchgrass,
but generally this species was well
established. From this experiment,
it appears that switchgrass is supe-
rior in ease of establishment to the
other warm-season grasses tested.

To determine if varietal differ-
ences in ease of establishment of
switchgrass might occur, Nebras-
ka 28, Pathfinder, and Summer
were planted at the same rate of
pure-live-seed per acre at Norbeck
in 1971. Plantings were made at 14-
day intervals to see if there was a
different performance at different
dates of seeding. Yields in 1972 in-
dicated that on all dates, Nebraska
28 produced a better stand than the
other two varieties (Table 19). This
may be related to the larger seed
size of this variety and the fact that
Summer may be outside its region
of adaptability in northern South
Dakota.

A high degree of dormancy oc-
curs in seeds of these native warm-
reason grasses, so poor stand estab-
lishment may in some instances be
caused by this effect. The use of 2-
or 3-year-old seed will often give
better stands than new sced.



Table 19. Comparison of switchgrass varieties planted at

May 17 May 31 June 14
Nebraska 28 255 339 1634
Pathfinder 204 232 1140
Summer 676

79 17

14-day intervals at Norbeck.*
A ) 7179771 Plahting date

June 28 July 12 July26 Aug.9 Aug.23
pounds/acre
1335 511 77 0 0
1046 415 16 0 0
252 75 0

510

*Yields arc the mean of eight replications established with and without an oat companion crop

and harvested on September 28, 1972.

SWITCHGRASS
Panicum virgatum L.

Switchgrass is a tall, warm-season
native grass with short rhizomes. Tt
has coarse stems and leaves and
grows 3 to 5 feet high.

This grass starts growth about the
first of June and makes its maximum
growth during the warm part of
summer when cool-season grasses
are dormant. It requires abundant
moisture and fertile soil for maxi-
mum growth. Its palatability is not
as high as smooth bromegzass or in-
termediate wheatgrass.

Forestburg was selected at the
Plant Materials Center, SCS, Bis-

marck, North Dakota, for leafy up-
land type of growth. This variety
has net been exceptional for yield
or ease of establishment in eastern
South Dakota tests.

Nebraska 28 was selected at the
Nebraska Agricultural Experiment
Station in cooperation with ARS and
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SCS from a native collection from
Holt County, Nebraska, and releas-
ed in 1949. This variety is an early
maturing strain, representative of
sand hill types. Plants are fine
stemmed, moderate in height, and
leafy. It is well adapted to different
soil conditions and is suitable for
warm-scason pasture. In South Da-
kota tests, this variety has shown ex-
cellent seedling vigor and was more
easily established than other varie-
ties tested. It has a large seed which

may contribute to this character-
istic.

Pathfinder was selected at the
Nebraska Agricultural Experiment
Station, Lincoln, for winterhardi-
ness, vigor, leafiness, late maturity,
and rust resistance. From the stand-
point of ease of establishment, it has
not been as good as Nebraska 28 at
Norbeck (Table 19).

Summer was selected at the South
Dakota Agricultural Experiment
Station and relcased in 1964. It came
from a native collection made by
W. C. Tolstead and L. C. Newell
south of Nebraska City, Nebraska.

This variety is tall, upright and
leafy, and somewhat late in matur-
ity. Ina variety trial at Brookings in
1962, only Summer and Nebraska
28 showed no winter injury. Forage
vield of Summer at Brookings in
1963 was 2.40 tons per acre com-
pared with 1.68 tons per acre for
Nebraska 28. At Centerville 500
pounds of seed per acre were ob-
tained from Summer grown in rows
and cultivated.

In more recent tests, forage yields
have been less than Nebraska 28.
The small seed of this variety may
lead to difficulty in establishment as
indicated al Norbeck (Table 19).
Good stands have been obtained in
castern South Dakota.
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BIC BLUESTEM
Andropogon gerardi Vitman
Big bluestem is a tall, sod-form-
ing, warm-season native grass with
short rhizomes. Growth begins in
late May or early June and contin-
ues during the warm part of sum-




mer. It is the dominant species in
well managed eastern South Dako-
ta native pastures and provides
abundant palatable forage during
summer months. It will stand exten-
sive grazing if allowed to make an
initial growth during the first part of
the season. Good pasture manage-
ment similar to that suggested for
switchgrass is necessary to prevent
stands from being depleted. Under
stress conditions it forms a clumped
leafy growth without flowering
stems. At Norbeck, big bluestem has
appearcd to have low palatability
when in this stress condition. It was
not readily grazed by steers confin-

ed to it during July and August, ex-
cept where high nitrogen applica-
tions were made. Big bluestem
vields well under good growing con-
ditions and is normally very palata-
ble. This species has not been as
casily established as switchgrass.

Champ was developed at Nebras-
ka Agricultural Experiment Sta-
tion, Lincoln. It is moderately late
maturing, leafy, and has superior
seed set and quality.

Pawnee was selected at Nebras-
ka Agricultural Experiment Station,
Lincoln, for high forage yield, supe-
rior seed yields, and quality.

INDIANGRASS
Sorghastrum nutans (L.) Nash
This warm-season tall bunchgrass

does best on fertile bottom lands
and sandy soils. It is palatable in
early season, but may be damaged
by overgrazing.

Holt was selected at the Nebraska
Agricultural Experiment Station,
Lincoln, for early maturity, leafi-
ness, and yield. It has not been easily
established in trials in eastern South
Dakota.
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SIDEOATS GRAMA
Bouteloua curtipendula (Michx.)
Torr.

This native warm-season bunch-
grass has a slight spreading tenden-
cy. It is about 20-30 inches tall and
does not produce as much forage as
the taller warm-season species (Ta-
bles 17 and 18).

Butte was selected at the Nebras-
ka Agricultural Experiment Station,
Lincoln. for ease of establishment
and seedling vigor from collections
made in Holt and Platte Counties in
Nebraska.

Pierre originated from a compos-
ite of seed collected 5 miles west of
Pierre, South Dakota, and was in-
creased at the Plant Materials Cen-
ter, SCS, Bismarck, North Dakota.
It is vigorous, leafy, and free from
disease. It has been somewhat low-
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cr than Butte in vield at Centerville
(Table 17), but shows promise for
range seodings in western South
Dakota.

BLUE GRAMA
Bouteloua gracilis (H.B.K.)
Lag. ex Steud.

This species is a short, native,
warm-scason grass, which spreads
by mecans of short rhizomes. It is
found as the predominant species
on exposed sites where growing con-
ditions are poor or in overgrazed
ranges in western South Dakota.
Since it is a short grass, it escapes
grazing and is not over utilized as
readily as taller species. It is palata-
ble and nutritious, but because of
its low yield (Table 7) is not desir-
able as the major component in a
pasture.
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Major Steps

in

Developing New
Grasses



Major Steps in Developing
New Grasses

1—Crossing grass plants in the
greenhouse.

2—Seedlings from selected plants.

3—Seedlings placed in plant bands
for transplanting into the field.

4—Transplanting seedlings into a
nursery for selection” of out-
standing plants. Each plant is
watered as it is transplanted.

5—Newly transplanted nursery.




6—Outstanding plants are selected

from a nursery to form a new
variety.

7—Harvesting new strains of grass-
es to measure their yields.




8—Yields from each plot are weigh-
ed for selection of a superior
new variety.

9—Laboratory method used to se-
lect for quality. Weighing for-
age sample.

10—Artificial rumen used to test for
digestibility. Each stoppered
tube in the bin has a different
selection of grass.

11—Final stage is increasing seed
prior to release of a new variety
to farmers. Shown here is Oahe.




This publication is a contribution
of South Dakota Agricultural Exper-
iment Station Projects S-182, H-545,
and S-568.
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Yearling steers grazing experi-
mental grasses at the Pasture Re-
search Center, Norbeck, South Da-
kota.
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