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RELEASE OF NU-ARS AC2 CRESTED WHEATGRASS

The Agricultural Research Service (ARS), United States Department of Agriculture (USDA), the
Agricultural Research Division, Institute of Agriculture and Natural Resources, University of
Nebraska (UNL), and the Natural Resources Conservation Service (NRCS), USDA announce the
release of NU-ARS AC2 crested wheatgrass. NU-ARS AC2 crested wheatgrass [Agropyron
cristatum (L,) Gaertn.- Agropyron cristatum var. pectinatum (M.Bieb.) Tzvelev] provides
genetic diversity and high, stable yields when used in cool-season pastures and rangeland in the
mid-grass and short-grass eco-regions of the Central and Northern Great Plains. It is a broadly
adapted complex composite population produced by allowing selected plants from fairway-type
germplasm accessions to randomly intermate. It originates from collections made by Douglas
Dewey, USDA-ARS Plant Geneticist, in the former USSR in 1977.

Seed of fairway type crested wheatgrass accessions obtained from Dewey’s collections were
used to establish evaluation trials at Ithaca and Alliance, NE. The accessions were evaluated
during the period 1979 to 1983 in space-transplanted evaluation trials. Four accessions with
high forage yields, in vitro dry matter digestibility (IVDMD), and overall forage evaluation
ratings were identified. Superior plants of these accessions were visually selected in the Ithaca
evaluation nursery in 1985 prior to anthesis. All non-selected plants in the evaluation nursery
were mowed prior to anthesis and seed was harvested and bulked from the selected plants. The
Dewey accessions and the numbers of plants selected from each accession to form NU-ARS AC-
2 were as follows: D-1458 (18), D-1462 (6), D-1610 (13), and D1654 (9). The Dewey
accessions have been entered into the USDA Plant Germplasm System. D-1458 was a single
plant collection (D.R. Dewey, personal communication, 1980) which was combined with D-
1457 to form PI 440062; D-1462 was a bulk collection and assigned PI 439922. Both PI
440062 and PI 439922 are fairway-like in appearance and were collected from a site 52 km
southeast of Stavropol, Russia. PI 440062 has subsequently been classified as 4. cristatum var.



pectinatum and is a tetraploid. D-1610 was assigned PI 439926 and D-1654 was assigned PI
439929. PI1439926 and PI 439929 were classified as 4. cristatum. P1 439926 was collected on a
seeded site near Stavropol, Russia and was believed to be the cultivar “Krasnokovskii 305"
(D.R. Dewey, personal communication,1980). PI 439929, a diploid, was collected about 50 km
southeast of Svetlograd, Russia. Bulked seed from selected plants was used to establish an
increase nursery in the fall of 1985 at Ithaca, NE. Seed harvested from the increase nursery (Syn
2 generation) was used to seed evaluation trials.

NU-ARS AC2 was tested across several ecoregions in the Central and Northern Great Plains at
the following sites: Prairie (Ithaca, NE), Steppe (Hays, KS; Ft. Pierre, SD), Dry Steppe (Sidney,
NE; Cheyenne, WY; Hettinger, ND) during the period 1990-1997. NU-ARS AC2 typically out
yields other fairway type crested wheatgrass and has forage yields that are equivalent to those of
the best standard crested wheatgrass cultivars. The in vitro dry matter digestibility (IVDMD) and
protein content of NU-ARS AC2 was similar to that of the other stains and cultivars evaluated.
Seed yields were 200 and 260 kg ha-1 in 2000 and 2001, respectively under rain fed conditions
at Ithaca, NE. Although NU-ARS is genetically heterogeneous, it is similar in phenotypic
uniformity to other crested wheatgrasses. In some environments, the head and flag leaf height of
NU-ARS AC2 was up to 3 to 5 cm greater, respectively, than that of ‘Fairway crested
wheatgrass. NU-ARS AC2 is usually over 10 cm shorter in height than standard crested
wheatgrass cultivars. Head length is shorter and head width is larger than that of standard
crested wheatgrass cultivars.

Breeder seed will be jointly maintained by USDA-ARS and the University of Nebraska-Lincoln.
Foundation seed production of NU-ARS AC2 will be managed by the Nebraska Foundation Seed
Division, University of Nebraska-Lincoln, Lincoln, NE 68583. Foundation seed will be made
available for certified seed production on a non-exclusive basis to seed producers who
contractually agree to produce and market the seed only as certified seed using cultivar name
NU-ARS AC2. A fee for technology development and transfer will be assessed on certified seed
sales. Seed of this release will be deposited in the National Plant Germplasm System where it
will be available for research purposes.

Individuals contributing to the development of the cultivar include K.P. Vogel (germplasm
evaluation, breeding, and field trials), USDA-ARS, Lincoln, NE; P.E. Reece (germplasm
evaluation) and D.D. Baltsensperger (field trials), Panhandle Research & Extension Center,
University of Nebraska, Scottsbluff, NE; G.E. Schuman (field trials), High Plains Grasslands
Research Station, USDA-ARS, Cheyenne, WY; R. Nicolson (field trials) Hays Agricultural
Research Center, Kansas State University, Hays, KS; and D.A. Tober (field trials), USDA-
NRCS, Bismarck, ND.
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Table 1. Means for forage yield and forage quality traits of grasses evaluated at Mead and Sidney, NE, Cheyenne, WY, and Hays, KS in 1994 through 1995.

Entry Forage Yield' \VDMD? Crude Protein®

Mead Sidney Cheyenne Ft. Hays Mead Sidney Cheyenne Ft. Hays Mead Sidney Cheyenne Ft. Hays

...................... Mg/ha.......ccoeeveeveniennn. N /- SO OO UTUTUPRUURPNN /- SO PRTURURPR
NE AC1* 6.27 3.34 2.85 3.49 59.2 54.2 59.3 54.8 9.4 7.3 7.0 8.3
NU-ARS AC2 7.01 3.72 2.67 4.60 58.4 53.2 58.4 54.7 10.6 7.9 6.0 8.6
NE AD1 6.83 3.81 245 3.53 57.3 56.4 59.5 55.9 10.8 7.3 6.5 8.8
Ruff HYLD-HDMD C1* 5.97 3.86 2.54 4.29 58.3 53.9 59.3 56.1 9.6 7.8 6.3 9.0
Nordan HYLD-HDMD C1 6.86 3.46 2.60 3.68 57.0 55.3 60.3 56.5 10.0 71 6.1 9.1
Ruff* 6.02 3.63 2.38 3.69 58.7 54.1 58.5 54.7 9.7 7.8 6.2 8.7
HyCrest 6.81 4.03 2.65 461 58.3 55.6 59.6 56.5 10.0 7.9 6.0 9.2
Siberian-Fragile Syn. 5.95 3.93 2.71 417 56.8 53.7 58.8 54.9 10.3 8.1 6.7 8.8
HyCrest 2 (1992) 5.89 3.58 271 4.21 56.5 55.3 58.9 56.6 10.5 8.1 6.1 9.4
6xBL-R 5.93 3.04 1.77 273 56.2 55.6 61.0 57.6 9.7 71 6.6 9.8
Nordan 6.20 3.62 2.81 3.59 58.2 55.1 59.5 56.5 10.8 8.2 6.0 9.3
LSD 0.10 0.86 0.51 0.50 0.82 1.6 1.9 1.4 1.2 0.7 ns 0.5 0.8

' Forage yields harvested after heading. Means over years for 1994, 1995, and 1996 for Mead, Sidney, and Cheyenne, and for 1995 and 1996 for Hays, KS.
Plots at Mead fertilized with 112 kg/ha N/year. Other sites feritlized at 45 kg/ha N. To convert to tons/ acre multiply by 0.446

2 IVDMD = in vitro dry matter digestiblity for samples collected at the time of harvested. Means over years.
® Crude protein = N concentration x 6.25. Means over years of samples collected at time of harvest.
* Fairway type crested wheatgrasses.



Table 2. Forage yield and stand means of crested wheatgrass strains evaluated at Hettinger,ND and Ft. Pierre, SD in NRCS-
USDA evaluation trials during the period 1990-1997.

Strain Forage yield' Stand® Head height®
Hettinger Ft. Pierre Hettinger Ft. Pierre Hettinger Ft. Pierre
Mg ha-1 rating cm
Ephraim 1.42 1.23 3 3 61 58
HyCrest 1.7 1.77 3 3 76 71
HyCrest 2 1.77 1.99 2 3 71 74
Kirk* 1.58 1.46 2 3 71 64
NE AC1* 1.34 1.66 2 2 53 53
NU-ARS AC2 2.02 1.84 2 3 61 61
NE AD-1 1.61 1.43 2 . 3 74 61
Nordan 2.15 1.72 2 3 71 69
Parkway* 1.18 1.81 3 2 58 61
Ruff* 1.56 1.28 2 6 61 66
SD77 1.9 1.46 2 2 66 61
Summit 2.25 1.65 2 3 76 64
LSD 0.10 0.34 0.27 8 5

' Forage yields at Hettinger are means averaged over years 1993 through 1997. Forage yields at Ft. Pierre are averaged over 1991
through 1995. Plots were unfertilized and were harvested after heading. Multiply yields by 0.446 to convert yields to tons acre-1.

% Stand ratings taken in 1995 and 1997 at Ft. Pierre and Hettinger, respectively. Stand rating: 1 = excellent, 5 = fair, 9 = poor.

3 Height to top of spike. Heights taken 1993, 1994, and 1995 at Hettinger and 1992,1993, and 1995 at Ft. Pierre. 4 Fairway type.

* Fairway type.
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Table 3. Morphologic traits of crested and intermediate wheatgrass cultivars at Mead, NE in 2001.

Cultivar or stain Head Flag leaf Flag leaf Peduncle Head Head
height (cm) height (cm) width (mm) length (cm) length (cm) width (mm)

....................................... Mean (Standard deviation "................coovieivieeiee e,

NU-ARS AC2 68.5 (6.1) 53.8 (6.9) 5.2 (1.8) 9.9 (3.9) 5.5(1.2) 17.8 (3.4)
Fairway 65.1 (6.0) 47.7 (5.4) 5.8 (1.7) 11.6 (4.0) 5.6 (1.3) 18.3 (5.0)
NE AC1 69.5 (5.9) 50.5 (6.3) 4.9 (1.6) 13.1 (5.3) 6.5(2.2) 17.0 (3.7)
HyCrest 81.7 (6.5) 58.8 (8.5) 6.1 (1.8) 15.7 (6.0) 7.9 (2.7) 16.0 (5.1)
Douglas 86.2(10.1)  52.5(12.2)  7.9(2.4) 26.2 (8.6) 72(22) 20.0 (4.7)
Nordan 82.4 (8.9) 53.2 (9.8) 6.1 (1.6) 21.5 (6.1) 7.7(1.7) 11.7 (3.7)
Vavilov 88.2 (8.4) 59.1 (9.1) 5.5 (1.3) 19.0 (6.0) 10.3 (1.9) 10.3 (3.2)

' Mean of 60 plants grown in swards.



