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THE 
UNITED STATES DEPARTMENT OF AGRICULTURE 

AGRICULTURAL RESEARCH SERVICE 

AND 

UTAH AGRICULTURAL EXPERIMENT STATION 
UTAH STATE UNIVERSITY 

LOGAN, UTAH .- 

AND 

UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

ANNOUNCE 

THE RELEASE OF DOUGLAS CRESTED WHEATGRASS 

DOUGLAS is the fmt hexaploid (2n=42) cultivar of crested wheatgrass [Agropyron cristanun (L.) 
Gaertner s. lat,] to be released in North America. It was developed by a research team at the USDA- 
ARS Forage and Range Research Laboratory, Utah State University, Logan, Utah and was evaluated as 
6X-BLR. The cultivar was named in honor of Douglas R. Dewey, who established the germplasm base 
for the USDA-ARS grass breeding program at Logan., The breeding population was derived from = 

hybrids between an accession from the former Soviet Union (PI 406442) and three accesstons from Iran 
(PIS 401076,401080 and 401085,) and one accession from Turkey (PI 173622). Accession 406442 is 
characterized by exceptionally broad leaves and was used as the female parent in all mosses to retain the 
cytoplasm of this accession in the breeding population. 'pwo cycles of selection were completed in 
spaced-plant nurseries for the broad-leaf type, vegetative vigor, seed yield potential, and response to 
plant pests and drought. The second-cycle population was screened for seed size and emergence from a 
7.dcentimeter seediig depth, Breeder's seed was produced from a composite of 10 selected OP progeny 
lines. 

DOUGLAS has larger seed than diploid and tetraploid cultivars, and it has exhibited excellent 
establishment vigor in field-evaluation trials. Based on emergence from 7.6-centimeter planting depth, 
seedling vigor of DOUGLAS was significantly greater than the cultivars Nordan, Fairway, and Ephraim 
and equivalent to the cultivar Hycrest. Although it produces less total forage yield than other crested 
wheatgrass cultivars, it is leafier and its leaves remain green for a longer period during the growing 
season than other cultivars. Grazing animals also have preferred 6X-BLR over other crested wheatgrass 
cultivars under sward conditions. Results from a semiarid range site in western Utah indicate that the 
ybtsn digestibility (IVDMD) of its forage is significantly higher than that of other crested wheatgrass 
cultivars, particularly during the later stages of the growing season. 

DOUGLAS has excellent winter hardiness, but it is not as resistant to drought as cultivars such as 
Hycrest and Nordan. It is recommended for range sites receiving at least 25 centimeters (10 inches) of 
annual precipitation at altitudes below 2,100 meters (7,000 feet). When drilled under dryland range 
conditions, a seeding rate of 8 kilogramshectare (7 pounddacre) is recommended. Baed  on data from 



seed-increase blocks, Douglas produces approximately 400 kilograms of seed per ha (360 pounddacre) 
on dryland sites receiving 35 centimeters (14 inches) of annual precipitation. Supplemental irrigation 
would increase seed yields about 50 percent. This hexaploid cultivar will hybridize with other diploid 
and tetraploid forms of crested wheatgrass, although the fertility of the hybrid progenies is substantially 
reduced. Accordingly, isolation from all other crested wheatgrass plants, regardless of ploidy level, is 
required in seed production fields. 

Breeder, Foundation, and Certified seed classes will be recognized. Breeder seed will be maintained by 

produced by the USDA-ARS at Logan and distributed to seed growers by the Utah Crop Improvement 
Association. 
Conditions of this license specify that seed of the cultivar DOUGLAS can be marketed only as a class of 

the USDA-ARS Forage and Range Research Laboratory at Logan, UT. Foundation seed will be ._ 

Protection has been applied for under the Plant Variety Protection Act of 1970. 

certified seed, For information regarding supplies of foundation seed, contaw. 

Stanford Young 
Utah Crop Improvement Association 
Plants, Soils, and Biometeorology Department 
Utah State University 
Logan, UT 84322-4820 
(801) 797 2082 

Release date for publicity purposes shall be effective on the date of the fmal signature on the release 
notice. 

AI?PROVAL SIGNATURES: 

JUL 0 1 1994 
Date Administrator 

Agricultural Relearch 

4, /w4 
Date 6' / 

Utah Agricultural Experhent Station 

Chief 
Soil Conservation Service 
U. S. Department of Agriculture 



Tab1 e 1. Percent emergence o f  crested wheatgrass cultivars and the 
hexapl oid broad1 eaf breeding populations from a 7.6-centimeter 
(3-inch) planting depth. 

Entry Mean 
Mean o f  

Range top 10 

Doug1 as 

6X-BL 

Hycrest 

Nordan 

Fai w a y  

Ephraim 

LSD (0.05) 6.6 

c 



Table 2. Stand and dry  m a t t e r  y i e l d  o f  34 grasses evaluated a t  USU Blue 
Creek Experiment Station, which has a mean annual p r e c i p i t a t i o n  o f  
36.6 centimeters (14.4 inches). 

BBWG Goldar 

Doug1 as 

CWG 6X-BL 
CWG Ephraim 
CWG Fairway 
CWG Hycrest R89 
CWG Hycrest NLF 
CWG New Hybrid 
CWG Nordan 
CWG P 27 
CWG R-(Iran Tur f )  
CWG Siberian Syn 
L. ang Pra i r ie land  
L. angustus Hybrfd 
L. k a r e l t n i i  
LC Hybrid 
P. nodosum 
RS-1 Hybrid 
RS-Hof fman 
RS-Mi 1 es City 
RS-Spic Type 
RS-T Hybrid 
RWR Bozoisky 
RWR Cabree 
RWR Syn-A (2) 
RWR Syn-A (F) 
RWR Tetracan 
RWR V ina l l  
SL Hybrid 
SRWG Secar 
TSWG Cri tana 

WWG Rosana 
WWG Syn 

TSWG T-21076 

6.8 4.3 

5.8 5.5 

5.8 6.5 
7.0 8.3 
6.0 8.0 
8.8 9.0 
8.5 8.8 
7.8 8.5 
5.5 7.3 
6.3 5.8 
6.8 6.5 
7.0 7.3 
3.5 5.3 
1.8 1.8 
3.0 . 4.5 
6.8 7.0 
6.3 6.8 
7.3 5.3 
6.8 5.8 
7.8 6.3 
4.5 4.8 
7.3 5.0 
6.3 7.8 
6.8 7.5 
6.8 7.3 
6.3 7.8 
5.8 7.0 
5.3 6.5 
7.0 6.5 
3.8 3.0 
5.0 6.8 
5.8 6.8 
3.3 6.5 
3.0 5.8 

4.0 

6.0 

6.3 
8.3 
7.5 
9.0 
8.3 
8.0 
7.3 
6.5 
6.8 
7.5 
4.0 
1.3 
3.0 
5.5 
6.3 
4.8 
5.5 
5.8 
3.8 
5.0 
7.8 
7.0 
7.5 
7.8 
7.0 
6.5 
6.5 
4.3 
6.0 
6.5 
7.5 
6.8 

3.5 

6.8 

6.5 
8.0 
7.8 
8.8 
8.8 
8.5 
8.5 
7.0 
8.0 
8.0 
4.0 
2.0 
2.0 
4.3 
5.3 
5.0 
6.3 
7.3 
5.3 
7 .O 
8.3 
7.5 
8.0 
8.3 
7.5 
8.0 
6.5 
4.3 
5.3 
6.3 
8.5 
8.0 

1.12 

1.30 

1.50 
1.95 
2.07 
2.81 
2.61 
2.24 
2.36 
1.91 
1.88 
1.87 
0.70 
0.12 
0.56 
1.56 
1.53 
1.48 
1.75 
2.05 
1.68 
1.74 
1.20 
0.96 
1.24 
1.31 
0.95 
0.89 
1.61 
0.99 
1.88 
1.78 
1.37 
1.18 

0.54 

1.67 

1.68 
1.75 
l.61 
I .89 
2.12 
1.82 
2.00 
1.84 
1.81 
1.86 
1.01 
0.67 
0.58 
0.51 
0.62 
0.88 
1.14 
1.36 
1.30 
1.47 
1.05 
0.80 
0.91 
0.81 
0.92 
0.78 
0.78 
0.60 
0.75 
1.22 
1.64 
1.49 

0.93 

1.49 

1.59 
1.85 
1.84 
2.35 
2.36 
2.03 
2.18 
1.87 
1.84 
1.86 
0.86 
0.39 
0.57 
1.04 
1.07 
1.18 
1.45 
1.71 
1.49 
1.61 
1.12 
0.88 
1.07 
1.06 
0.93 
0.83 
1.20 
0.80 
1.32 
1.50 
1.50 
1.33 

AN 

1 = worst, 9 = best 

LSD (0.05) ::% ;:: ::: ::; :::; ;::; ;:ti 



Table 3. Stand establishment and forage y i e l d  o f  25 grasses evaluated a t  
Curlew Grasslands s i t e  near Stone, Idaho a t  25-30 centimeters (10- 
12 inches) annual p rec ip i ta t ion .  

BBWG Goldar 

Doug1 as 

CWG 6X-BL 
CWG Ephraim 
CWG Fairway 
CWG Hycrest R89 
CWG Hycrest NLF 
CWG New Hybrid 
CWG Nordan 

CWG R ( I r an  Turf)  
CWG Siber ian Syn 

CWG P-27 

LC Hybrid 
P. 1 i banotica 
P. nodosum 
Pseudopyron 
RWR Bozoisky 
RWR Cabree 
RWR Syn A 
RWR V ina l l  
SL Hybrid 
SRWG Secar 

WWG Rosana 
WWG Syn 

TSWG T-21076 

2.5 

5.5 

5.3 
3.3 
5.8 
6.5 
7.8 
7.0 
6.0 
2.3 
5.5 
7.5 

2.0 
2.0 
1.5 
1.0 
3.8 
3.3 
4.8 
4.5 
1.8 
1.3 
3.0 
1 .o 
1.3 

1.8 

6.0 

6.3 
4.0 
6.5 
7.8 
8.0 
7.5 
7.0 
2.5 
6.5 
8.0 

1.5 
0.5 
1 .o 
0.0 
5.3 
4.3 
5.3 
3.8 
1.3 
1 .o 
2.5 
0.5 
0.8 

1 .o 
5.5 

5.5 
4.3 
6.8 
7.8 
8.0 
7.0 
6.8 
2.5 
6.0 
8.5 

1 .o 
1 .o 
1 .o 
0 .3  
4.8 
4.0 
5.0 
3.8 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 

0.8 

5.5 

5.5 
7.0 
7.8 
8.3 
9.0 
8.5 
5.0 
5.5 
7.3 
8.3 

1 .o 
0.8 
0.5 
0.3 
7.0 
5.0 
6.0 
4.8 
1 .o 
1 .o 
1 .o 
1 .o 
0.8 

0.00 

0.13 

0.19 
0,13 
0.16 
0.31 
0.33 
0.26 
0.22 
0.16 
0.10 
0.30 

0.01 
0.00 
0,oo 
0.00 
0.13 
0.32 
0.13 
0.09 
0.01 
0.01 
0.02 
0.01 
0.00 

0.00 

0.69 

0.88 
1.01 
0.88 
1.07 
1.30 
1.15 
1.05 
0.88 
1.14 
1.19 

0.00 
0.00 
0.00 
0.00 
0.50 
0.47 
0.42 
0.31 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.41 

0.53 
0.57 
0.52 
0.69 
0.82 
0.71 
0.58 
0.52 
0.62 
0.74 

0.01 
0.00 
0.00 
0,00 
0.31 
0.29 
0.28 
0.20 
0.01 
0.01 
0.02 
0.01 
0.00 

Mean 
LSD (0.05) 

1 = worst, 9 - best 

3.8 4.0 3.8 4.3 0.11 0.86 0.39 
1.4 1.2 1.1 1.5 0.04 0.28 0.14 . 



Table 4. Width and length  o f  leaves, p lan t  height, d ry  weight, crude 
prote in,  and IVDMD o f  crested wheatgrass c u l t i v a r s  and 
experimental s t ra ins .  Data are from spaced p l an t s  a t  Evans Farm 
near Logan, UT, 1993. 

Leaf Leaf P1 ant Crude 
width length  h t  DW p r o t e i n  IVDMD 

Doug1 as 

6X-BL 

Hy c r e s t 

Nordan 

Fairway 

Ephraim 

Siber ian 

CWG-Turf 

centimeters ------- 
0.95 15.1 63.8 

0.92 14.9 54.3 

0.76 17.0 65.1 

0.67 13.9 61.3 

0.66 13.2 48.5 

0.64 12.1 59.0 

0.64 16.4 64.3 

0.50 12.4 52.6 

------ grams/pl o t  

0.81 

0.49 

1.20 

0.75 

0.83 

0.83 

0.99 

0.64 

--- percent -- 
10.2 41.5 

8.7 41.2 

9.1 40.0 

8.8 40.4 

9.3 40.3 

9.3 39.5 

9.0 39.7 

9.7 40.3 
* 

Mean 0.72 14.4 58.6 0.81 9.3 40.4 
LSD (0.05) 0.08 1.3 6.6 0.35 ns 1.3 



Table 5. Stand and dry  matter y i e l d  o f  15 grasses 
a t  Soda Lake, Wyoming ' I .  

Stand 92 Stand 93 Dry Weight (93) 
Entry Rat i ng Rating grams/pl o t  

BBWG Goldar 6.5 7.8 257.0 

Doug1 as 

CWG 6X-BL 
CWG Hycrest R 
CWG New Hybrid 
CWG Nordan 

CWG Siberian Syn 
CWG Tur f  (R) 

CWG P-27 

RST Hybrid 
RWR Bozoisky 
RWR Syn-A (E-91) 
SL Hybrid 
TSWG Cri tana 
TSWG T21076 

6.0 

6.2 
7.5 
5.0 
6.0 
5.2 
8.5 
8.0 

3.8 
5.5 
7.5 
2.8 
4.8 
6.0 

6.8 

6.2 
8.2 
6.8 
7.8 
6.2 
7.5 
8.2 

5.0 
7.0 
7.5 
4.0 
5.0 
7.5 

193.0 

154.5 
414.2 
244.2 
414.0 
321.5 
373.8 
207.2 

180.8 
230.0 
225.2 
179.8 
154.0 
248.0 

Mean 6.0 6.8 253.2 
LSD (0.05) 1.8 0.9 72.0 

1 = worst, 9 = best f o r  stand data 



Table 6. I n  v i t r o  dry  matter d i g e s t i b i l i t y  (IVDMD) and crude p ro te in  o f  
crested wheatgrass s t ra ins  and c u l t i v a r s  a t  Utah State Univers i ty  Blue 
Creek Experimental Farm a t  two harvest dates i n  1991. 

Doug1 as 

6XBL 

Ephraim 
Fai w a y  
Frag-Syn 
Hycrest NF 
Hycrest RF 
New Hybrid 
Nordan 

CWG-R 

P-27 

53.4 

52.4 
47.4 
47.9 
46.0 
46.4 
48.2 
48.2 
49.0 
47.5 
46.8 

50.3 

49.6 
45.1 
46.3 
48.3 
45.7 
45.3 
46.4 
48.0 
46.7 
49.4 

51.9 

51 .O 
46.1 
47.1 
47.2 
46.1 
46.8 
47.3 
48.5 
47.1 
48.1 

14.9 

13.5 
12.6 
12.6 
12.2 
13.9 
11.4 
11.8 
11.4 
13.3 
13.9 

14.2 14.6 -- 

13.0 13.2 
12.1 12.3 
12.6 12.6 
13.4 12.8 
11.5 12.7 
11.6 11.5 
10b5 i 1 . 2  
12.1 11.7 
13.9 13.6 
14.8 14.3 

Mean 48.5 47.4 47.9 12.9 12.7 12.8 
LSD( 0.05) 4.1 4.0 2,6 2.7 2.5 1.4 



Table 7. I n  v i t r o  d ry  matter d i g e s t i b i l i t y  (IVDMD) and crude p r o t e i n  content 
o f  crested wheatgrass cu l  t i v a r s  and experimental s t r a i ns  a t  Utah State 
Un ive rs i t y  Blue Creek Experimental Farm a t  fou r  harvest dates i n  1993. 

Crude Pro te in  ------ 
Entry 6/11 6/25 8/4 9/1 Mean 6/11 6/25 8/4 9/1 Mean 

------------- IVDMD ------------ ------- 

-~ 

... 
Doug1 as 46.2 41.9 34.2 32.5 38.7 10.6 8.8 4.0 4.5 6.9 

6XBL 46.6 42.4 35.8 35.4 40.1 9.6 8.6 4.3 4.4 6.7 
CWG-R 43.5 37.2 29.1 26.9 34.2 9.8 6.9 3.8 2.6 5.7 
Ephraim 45.2 37.4 28.2 27.3 34.5 11.4 7.1 3.3 3.1 6.2 
Fairway . 45.2 38.3 29.7 30.2 35.9 10.2 6.8 3.4 3.8 6 . 1  
F r  ag-Syn 44.8 37.0 29.4 28.0 34.8 11.2 6.8 3.5 2.5 6.0 
Hycrest NF 45.8 38.4 30.9 31.0 36.5 11.0 6.6 2.9 2.2 5.7 
Hycrest RF 44.8 39.0 31.1 28.7 35.9 9.8 6.6 3.0 2.3 5.4 
New Hybr id 44.8 38.4 30.5 29.4 35.8 9.4 6.5 3.3 2.5 5.4 
Nordan 45.7 37.9 31.1 30.3 36.3 10.1 6.8 3.3 2.6 5.7 
P-27 44.3 38.8 30.1 29.9 35.8 10.2 7.9 3.4 2.8 6.0 

Mean 45.2 38.8 30.9 30.0 36.2 10.3 7.2 3.5 3.0 6.0 
LSD( 0.05) ns 1.4 2.7 2.2 1.5 ns 0.6 ns 1.1 0.8 
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Bismarck, ND 58502-1458 

MarShallR- l%fkhnp 

Ft. Keogh Livestock 
USDA-ARS 

and Range Research Station . 
Route 1, Box 2021 
Miles City, M117 59301 

Wayne W. Ranna 

Coastal Plains Experheat Station 
Tifmn,GA 31794 

USDA-ARS 

... 

+ 
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Wendell 0. Rassell 
USDA-Soil Comal ion  Sewice 
2490 West 26th Ave. 
BuildingA 3rdFloor 
Denver,CO 80211 

Hay and Forage Grower 
Webb Division, Interkc Publishing Corp. 
7900 International Drive 
Minneapolis, Minnesota 55425 

Chris Hoag 
USDA-SCS Plant M&&& Cents 
P.O. Box AA 
Aberdeen,Idaho 83210 

J. L. Hblecheck 
Department of Animal and Range Sciences 
New M k c o  State UIu'versity 
Las Cnrces, NM 88003 

R. D. H o r ~ ~ c b  
Department of Agonomy & Horticulture 
289 WidstoeBuilding 
Brigham Young university 
Provo, UT 84602 

... 

Jay Hould 
Big Sky Wholesale Seeds 
P.O. Box 852 
Shelby,MT 59474 

M. A, Hussey 
Dept. of Soil and Crop Sciences 
Texas A & MUnhrsitY 
College Station, Texas 77843 

Tdaho Deqt. of Agriculture 
2270 Old Penitentiary Rd. 
Boise, ID 83712 
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0 s e c o r n c o ~ t e d  
Box 219 
Brampton, OnEario (L6v 2L2) 
CANADA 

krn seed co. 
1490 Industrial Way 
Albany, OR 97321 

Pad G- Jeffbon 
Agriculture Canada, Research Station 
P.O. Box 1030 
Swift Current, Sask. S9E 3X2 

Kendall Johnson 
Range Resources 'Department 

Moscow,ID 83843 
U&emiQ of Idaho 

R. R. lI(alt0n 
Department of Agronomy 
Iowa State Universiq 
Ames,IA 50011 

G. A. EeUy 
A @ d W  Canada Research Stafion 
P. 0. Box 1030 
Swift Current, SASK. S9H 32G5 

L. J. KLdxsadd 
Bax 817 
palmer, Alaska99645 

David Koch 

4009 Agricd- Building 

Laramie,.WY 82071 

Plant science Dept. 

university of Wyoming 
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Scott M. Lambert 

Rock Pohk Towe II, Suite 450 
316 W. Boone Ave. 

USD A-SCS 

Spokane, WA 99201-2348 

William A. Laycock 
Department of Range Management 
Box 3354, Uaivlcrsiity Station 

Laramie, WY 82071 
Univexsi~ of Wyoming 

W. Eric Iimbach 
Department of Biological ScienceS 
Campus Box 8007 
limo state U&erSity 
POcatell0,ID 83209 

J&C. LiM 
Range Management Branch 
EG Fort Carson & 4th Infantry DivsiOn (Mech) 
AFZc-=-NR m-302 
Fort Carson, CO 801913-5000 * 

Ma% G. hng 
Department afAgdcuhn’@, ScedBmch 

Y d h a ,  Washington 98903 
2015 South F h t  Strett MS-3 

Greg Lowry 
Idaho crop rmprovaat Assno 
1641 C d R d .  
Boise, ID 83705 

Randy Mandd 

Plant center 
5538 RB. Cormty R d  4 
P.O. Box448 
Meeker,CO 81641 

upper Colorado E;nviromental 

... 

A. B. Maunder 
Delalb pfizer Genetics 
Route 2 
Lubbock, ‘fx 79415 
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E. Durant McArthur 
USDA-Forest Service 
shrub sciences Laboratory 
735 Noah 500 East 
Pravo, UT 84606 

T. J. McCoy 
Dqt. of Plant and Soil Science 
Montana safe univusity 
3Bozeman,MT 59717 

Kirk C. MdDanieI 
Animal and Range S&W Dept.3-1 
Box 30003 
Las Cnrces, New Mexico 88003-0003 

Michael L. McInnis 
Ag. Pmg., 204 Zabd Hall 
&stern Oregon State college 
b-de, OR 97850 

C. M. McKd 
Dean, School of Science 

Ogden, UT 84408-2501 
webex sfa.a3cdllege 

John W. McKenZe 
Bdfidd 
Hakatammea Valley, R.D. 
Kurow 
NthOtago NEWZEALAND 

BiUMerrigan 
Grassland W@ Co. 
P. 0. Box A 
Culdesac,ID 83525 

W. A. Meyer 
Pure Seed Testing Tnc. 
3057 G Street, P.O. Box 449 
Rubbard, w o n  97032 

Chad. E. Miebach 
Cascade International Seed Co. 
84-83 W. Stayton Rd. 
Aumsville, Oregon 97325-9769 

USDA .4RS LOGAN, +++ LTSDA-ARS-NPS @loll . 
: 
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Dwane G- Miller 
Department of Crop and Soil Sciences 
Washingtan Sfate University 
Pullman, W A  99164-4420 

Steven B. M o m  

S h b  Sciences Laboratory 
735 North 500 East 
PrOv0,uT 84606 

USDA-F-t Service 

Jack A- Morgan 

Crops Research Laboratory 
1701 CenterAve. 
Ft. callins, CO 8e26 

USDA-ARS 

Pettr E. Nusen 
Yakima Firing center 
Yaldona, Washington 98901 

Noahrnp f i g  co. 

I F ~ O ,  CA 93725 
2850 Golden State Blvd. 

c 

WeIldauR oaks 
USDA-Soil ConSenmtion Semi= 
Plant Materials center 
1036 M i l k  St., NW 
Los Lunas, NM 87031 

Antonio J. palazu, 
U. S. Army Cold Regions Research 
and Engheering Laboratory 

72 Lyme Road 
H ~ u o v ~ ,  NEI 03755-1290 

Petoseed company, hc. 
Route4, Box 1255 
Woodhid, CA 95695 

DaIe P m k  
SnnnybankSeed Farm 
Box 749 
Nipawin, Sask, CANADA SOE LEO 
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Neil Poulson 
Poulson Seed Company 
2849 North Pleasant Valley Road 
American Falls, ID 83211 

Jerry T. Quisenbeny 
Cropping Systems Research M b q  
Route3, Box215 
Lubbock, Tx 79401 

Jon Reich 
VistaRSeafdl 
Box 1428 
W m d ,  CA 956941428 

s. c. schank 
2183 McGarty EMl 
Univdty of FloIida 
G a j n d e ,  FL 32611 

John G. Scheetz 

.( Route 1 Box 1189 
BridgerMT 59014 

USDA-SCS Plant M&&I.Is Center 

John k s c m g e r  
Asgrow Seed Company 

Kalamaz00,MI 59001 
9672-190- 16 

Lynn Schdtz 
Kenneth C-Long Seeds 
Box 100 
Spring Cooly, Alberta 
CANADA TOK2CO 

Fred Schumacher 
RR2, Box 231 
gindred,ND 58051 

Gedd Schuman 

High PZains Grasslaads Research Station 
8408 Rildreth Road 
Cheyenne, 7Ky 82009 

USDA-ARS 
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M. C. Shannon 
USDA-ARS 
u. s. salinity Laboratory 
4500 Glenwoad Drive 
Riverside, CA 92501 

Sharp Bros. Seed Co. 
P. 0. Box 140 
lXealy, KS 67850 

Nancy Shaw 
U. S. F o n s S - h  
315 Myrtle StIEet 
Boise,ID 83702 

Sergey V. ShuvaZov 
Fodgn Relations 
N. I, Vavilov Institute of Plant h d w  
42 Herzen Slxcet 
19oo00, St Pettxsbwg RUSSIA 

D. k Sleper 
DepL of Agronomy 

Columbq MO '65211 
U n i Y f s i l y  of Edissouri 

Richard R Smith 

1925 b d e n  Drive West 

Madison,WI 53706 

USDA-ARS 

university of Wisconsin 

Richardstevens 

Ephraim, UT 84627 
Great Basill Experiroeat station 

Sam E- Slxanathaa 

655 Parfet SL 
Room E2OOC 
Labwood. CO 80215-5517 

USDA-Soil C 0 n d 0 0 n  ServiCe 

Sam stratton 
FFR Cooperative 
4112 East State Road 225 
west m y a e ,  IN 47906 

c 
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Roger Styner 
Grasslaad West Co, 
P.0, Box 489 
Clarkton, W A  99403 

C. M. Taliafeno 
Dept. of Agronomy 
O ~ O M a  state Unk. 
SUwater, OK 74078 

Treasure State Seed Company 
P.O. Box 698 
lFairfidd,MT 59436 

Umta County Bmsion a c e  
228 9th stteet 
EvanstonWY 82930 

USDA-ARS 
Snake River Conservation Research Center 
Route 1, Box 386 
Kimberly, ID 83341 

USDA-SCS 
P.O. Box 68 
Lockeford, CA 95237 

K. P. Vogel 

Department of Agronomy 

Liacoln, NE 68583-0930 

USDA-ARS 

U~veity of N&h-Lincoln 

Peggy Wagoner 
RodaIe Research Center 
R. D. #I, Box 323 
Kufz&wn, PA 19530 

P. D. Walton 
Department of Plant ScienCe 
416E Agricdtuxe and Forestry Buildkg 

Edmontnn, Alberta CANADA T6G2P5 
UfiiV~V of Alm 
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Richard S. White 
Kansas Agdc. Exp. Stn. 
RR 2, Box 830 
Colby, Kansas 67701 

Richard Wifson 

315 North Redwood Road 
Salt Lake City, Utah 84116-3087 

Utah Depaament of Agriculture 

AI w i n m  
USDA-Forest SemiCe (R-4) 
Ogdea,uT 84401 

Gary Young; 
USDA-SCS Plant hhtexials center 
P.O. Box AA 
Aberdeen, Idaho 83210 

James A. Young 

920 Valley Road 
Reno, NV 89512 

USDA-ARS 


