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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 

VAVILOV SIBERIAN CRESTED WHEATGRASS 

... 

VAVILOV Siberian crested wheatgrass [Agropyron@tzgile (Roth) Candargy] was named to acknowledge 
the mntribution of the N.I. Vavilov Research Institute of Plant Industry, St. Petersburg, Russia (VIR) to 
the gemplasm resources of the USDA-ARS range grass breeding program. This institute is celebrating 
its 100th anniversary in 1994. ?he parental germplasm for cultivar VAVILOV was derived from 
accessions originally received from VIR; Stavropol Botanical Garden, Stavropol, Russia; Eskisehir Plant 
Breeding Station, Eskisehir, Turkey; and selections from the wltivar P-27. The parental accessions 
were originally selected on the basis of green-color retention and vegetative vigor during the late summer 
under extreme drought conditions on a range site in Box Elder County, Utah. Durtng the development 
of the wltivar, the breeding population was screened for three cycles for vegetative vigor; response to 
drought, diseases and insects; &ling vigor; seed yield; and plant type. Open-pollinated progenies from 
14 selected clonal lines in the third breeding cycle were bulked to form Breeder seed. 

Seedliig vigor of VAVILOV, as indicated by establishment in field trials and seedling emer8enc.e &om 
deep d i n g s ,  is comparable to the cultivar Hycrest and is consistently better than the check cultivar P- 
27. It has produced significantly more forage dry matter than P-27 in most evaluation trials. Limited 
data indicate slightly lower digestibility (IVDMD) than P-27; however, levels of Mg, Ca, and K in the 
forage indicate that it is less likely to cause grass tetany in grazing animals than P-27. The cultivar 
produced 450 kilograms of seed per hectare (400 pounds/acre) when grown in rows 1 meter apart on a 
dryland site that received 35 centimeters (14 inches) of annual precipitation. Supplemental irrigation 
would increase seed yields about 50 percent. At 100 percent purity, there are approximately 330,000 
seeds per kilogram (150,000 seeds per pound). 

VAVILOV is a tetraploid (2n=28) and is fully interfertile with cultivars of Standard crested wheatgrass 
[Agropyron desertonun (Fisch. ex Link) Schultes] as well as the cultivar Hycrest. Cytological studies 
show that Siberian crested wheatgrass shares the same genome ('P') with other diploid (2n=14), 
tetraploid, and hexaploid (2np42) forms of the crested wheatgrass complex. Siberian wheatgrass is a 
perennial bunch grass characterized by linear, narrow, and relatively long spikes. Genetic introgression 
occurs between the Siberian and Standard forms in nature, and a gradation between the long-narrow 
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spike of Siberian and the shorter and wider spike of Standard is evident in the VAVIIxlV breeding 
population. 

In its native habitat, the Siberian form of crested wheatgrass is more drought-resistant than either 
Standard or Fairway [Agropyron cristatum (L.) Gaertner s. lat.] and is better adapted to sandy soils than 
other crested wheatgrass types. The cultivar VAVILOV is recommended for semiarid range sites 
receiving from 20 to 45 centimeters (8 to 18 inches) of precipitation annually at altitudes up to 2,100 
meters (7,000 feet). When drilled under dryland range conditions, a seeding rate of 8 kilograms per 
hectare (7 pounds per acre) is recommended. 

Breeder, Foundation, and Certified seed classes will be recognized. Breeder seed will be maintained by .- 
the USDA-ARS Forage and Range Research Laboratory at Logan, UT. Foundation seed will be 
produced by the USDA-ARS at Logan and distributed to seed growers by the Utah Crop Improvement 
Association. Protection has been applied for under the Plant Variety Protection Act of 1970. 
Conditions of this license specify that seed of the cultivar VAVILOV can be marketed only as a class of 
certified seed. For information regarding supplies of foundation seed, contact: 

Stanford Young 
Utah Crop Improvement Association 
Plants, Soils, and Bfometeorology 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. 

APPROVAL SIGNATURES: 

JUf. 0 1  7994 
Date 

{of Agricultural Rebearch Service, 
U. S. D e r p w l W e  

Utah Agricultural Experiment Station 

Soil Conservation Service 
U. S. Department of Agriculture 



Table 1. Stand establishment, forage y ie ld ,  moisture content, and forage 
q u a l i t y  o f  25 grasses evaluated a t  Curlew Grasslands s i t e  near 
Stone, Idaho a t  25-30 centimeters (10-12 inches) o f  annual 
p rec ip i ta t ion .  

Stand Dry Matter  Y ie ld  ......................... .................... 
1990 1991 1992 1993 1992 1993 Mean 

Entry 

BBWG Goldar 

Vavi 1 ov 
CWG P-27 

CWG Broadleaf X Reg 
CWG Broad1 ea f  
CWG Ephraim 
CWG Fairway 
CWG Hycrest R89 
CWG Hycrest NLF 
CWG New Hybrid 
CWG Nordan 

CWG R ( I r an  Tur f )  

LC Hybrid 
P. 1 i banotica 
P. nodosum 
Pseudopyron 
RWR 6otoOsky 
RWR Cabree 
RWR Syn A 
RWR V i n a l l  
SL Hybr id 
SRWG Secar 

WWG Rosana 
WWG Syn 

TSWG T-21076 

2.5 

7.5 
2.3 

5.5 
5.3 
3.3 
5.8 
6.5 
7.8 
7.0 
6.0 

5.5 

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

1.8 

8.0 
2.5 

6.0 
6.3 
4.0 
6.5 
7.8 
8.0 
7.5 
7.0 

6.5 

1.5 
0.5 
1 .o 
0.0 
5.3 
4.3 
5.3 
3.8 
1.3 
1.0 
2.5 
0.5 
0.8 

1.0 

8.5 
2.5 

5.5 
5.5 
4.3 
6.8 
7.8 
8.0 
7.0 
6.8 

6.0 

1.0 
1.0 
1.0 
0.3 
4.8 
4.0 
5.0 
3.8 
1.0 
1 .o 
1 .o 
1 .o 
1.0 

0.8 

8.3 
5.5 

5.5 
5.5 
7.0 
7.8 
8.3 
9.0 
8.5 
5.0 

7.3 

1.0 
0.8 
0.5 
0.3 
7.0 
5.0 
6.0 
4.8 
1 .o 
1 .o 
1 .o 
1 .o 
0.8 

-- K i  1 ograms/pl o t  -- 
0.00 

0.30 
0.16 

0.13 
0.19 
0.13 
0.16 
0.31 
0.33 
0.26 
0.22 

0.10 

0.01 
0.00 
0.00 
0.00 
0.13 
0.12 
0.13 
0.09 
0.01 
0.01 
0.02 
0.01 
0.00 

0.00 

1.19 
0.88 

0.69 
0.88 
1.01 
0.88 
1.07 
1.30 
1.15 
1.05 

1.14 

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 

0.74 
0.52 

0.41 
0.53 
0.57 
0.52 
0.69 
0.82 
0.71 
0.58 

0.62 

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 3.8 4.0 3.8 4.3 0.11 0.86 0.39 
LSD (0.05) 1.4 1.2 1.1 1.5 0.04 0.28 0.14 



Table 2. Stand and dry  matter y i e l d  o f  34 grasses a t  Utah State Un ivers i t y  
Blue Creek Experiment Stat ion (average annual p r e c i p i t a t i o n  36.6 
centimeters, 14.4 inches). 

BBWG Goldar 

CWG P-27 
Vavi 1 ov 

CWG 6X-BLR 
CWG 6X-BL 
CWG Ephraim 
CWG Fairway 
CWG Hycrert  R89 
CWG Hycrest NLF 
CWG New Hybrid 
CWG Nordan 
CWG R ( I ran  Tur f )  

L. ang. Pra i r ie land  
L. angustus Hybrid 
L. k a r e l i n i i  
LC Hybrid 
P, nodosum 
RS-1 Hybrid 
RS-Hof fman 
RS-Mi 1 es City 

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 

RS-Spic Type 

TSWG T-21076 

6.8 

6.3 
7.0 

5.8 
5.8 
7.0 
6.0 
8.8 
0.5 
7.8 
5.5 
6.8 

3.5 
1.8 
3.0 
6.8 
6.3 
7.3 
6.8 
7.8 
4.5 
7.3 
6.3 
6.8 
6.8 
6.3 
5.8 
5.3 
7.0 
3.8 
5.0 
5.8 
3.3 
3.0 

4.3 

5.8 
7.3 

5.5 
6.5 
8.3 
8.0 
9.0 
8.8 
8.5 
7.3 
6.5 

5.3 
1.8 
4.5 
7.0 
6.8 
5.3 
5.8 
6.3 
4.8 
5.0 
7.8 
7.5 
7.3 
7.8 
7.0 
6.5 
6.5 
3.0 
6.8 
6.8 
6.5 
5.8 

4.0 

6.5 
7.5 

6.0 
6.3 
8.3 
7.5 
9.0 
8.3 
8.0 
7.3 
6.8 

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 

7.0 
8.0 

6.8 
6.5 
8.0 
7.8 
8.8 
8.8 
8.5 
8.5 
8.0 

4.0 
2.0 
2.0 
4.3 
5.3 
5.0 
6.3 
7.3 
5.3 
7.0 
8.3 
7.5 
8.0 
8.3 
7.5 
8.0 
6.5 
4.3 
5.3 
6.3 
8.5 
8.0 

Dry Matter Y ie ld  

1991 1993 Mean 

--- K i  1 ograms/Pl o t  --- . 

..................... 

1.12 

1.91 
1.87 

1.30 
1.50 
1.95 
2.07 
2.81 
2.61 
2.24 
2.36 
1.88 

0.70 
0012 
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 

1.84 
1.86 

1.67 
1.68 
1.75 
1.61 
1.89 
2.12 
1.82 
2.00 
1.81 

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 

1.87 
1.86 

1.49 
1.59 
1.85 
1.84 
2.35 
2.36 
2.03 
2.18 
1.84 

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 

' I  1 = worst, 9 = best 



Table 3. Stand and dry  matter y i e l d  o f  30 grasses evaluated on semiarid s i t e  
near Logan, Utah (Deerpens). 

Entry 

Stand Dry Matter Y ie ld  ---------- .......................................... 
87 88 92 88 89 90 91 92 Mean 

A 1  Hybrid (E86) 
IWG Greenar 
A1 t a i  w i ldrye 
BBWG Whi tmar 

Vavi 1 ov 
CWG Siber ian (P-27) 

CWG Hycrest (NL86-F) 
CWG Hycrest 2, DP86) 
CWG Hycrest I 3, DP86) 
CWG Hycrest (E86) 
CWG Hycrest (DP82) 
CWG Nordan 
CWG Siber ian Cotnmon 
CWG C6BL (DP) 

94 90 70 1339.3 898.3 639.5 434.8 458.8 754.1 
74 76 80 1940.9 911.8 657.0 590.8 385.3 897.1 
33 35 40 408.6 384.8 374.8 428.3 254.5 370.2 

2 2 10 0.0 0.0 0.0 0.0 0.0 0.0 

85 83 80 1418.8 1065.0 605.8 507.0 437.5 806.8 
21 43 40 851.3 655.8 544.3 416.8 361.3 565.9 

89 90 70 1055.6 785.0 524.3 383.0 320.5 613.7 
81 86 70 1203.1 993.3 531.5 432.8 335.5 699.2 
73 80 60 1384.7 982.8 579.3 446.0 356.5 749.8 
83 86 70 1316.6 914.0 550.5 446.8 305.8 706.7 
84 88 80 1180.4 921.8 570.3 420.5 332.8 685.1 
48 59 50 1112.3 810.3 588.8 383.3 357.3 650.4 
59 64 60 1214.5 825.8 530.8 386.0 415.5 674.5 
94 91 60 1316.6 867.8 478.0 430.5 284.3 675.4 

L. k a r e l i n i i  39 71 40 238.4 
Nodosum 54 74 60 1021.5 
P. l i bano t i ca  (86) 80 80 60 556.2 
RS BC-E 65 79 50 839.9 
RS Hoffman 38 71 40 828.6 
RS Hybrid (MC Increase) 75 84 40 953.4 
RS-1 (E86) 51 73 40 590.2 
RS-1 (Spic Type) 76 85 60 1066.9 
RST Hybrid (E85) 68 83 50 839.9 
RWR Bozoisky (DP86) 60 78 60 885.3 
RWR Syn-A (F86) 50 60 60 578.9 
RWR Syn-B (D86) 23 48 50 703.7 
RWR V ina l l  48 55 50 533.5 
SL HybrJd (E86) 80 84 60 919.4 
TSWG Cri tana 55 73 70 749.1 

145.8 
391.5 
511.8 
371 .O 
420.0 
517.5 
389.3 
564.3 
483.0 
269.3 
204.8 
418.3 
211.8 
309.3 
261 .O 

236.3 
379.8 
329.8 
312.5 
437.0 
388.0 
345.3 
407.8 
358.8 
183.5 
164.0 
266.0 
200.5 
265.8 
311.8 

275.5 
332.8 
476.0 
373.3 
416.5 
419.8 
303.8 
423.5 
309.0 
218.3 
206.8 
348.0 
249.3 
298.3 
273.8 

140.8 
238.0 
324.8 
237.5 
240.8 
345.8 
289.8 
324.8 
233.5 
104.5 
84.0 

148.0 
147.0 
151 .O 
84.0 

207.3 
472.7 
439.7 
426.8 
468.6 
524.9 
383.6 
557.4 
444.8 
332.2 
247.7 
376.8 
268.4 
388.7 
335.9 

Mean 
LSD (0.05) 

62 72 56 927.7 569.8 403.3 365.9 262.8 505.9 
14 10 11 426.6 215.3 131.9 117.7 90.1 148.8 



Table 4. Stand and dry m a t t e r  y i e l d  o f  15 grasses 
a t  Soda Lake, Wyoming. 

Stand 92 Stand 93 Dry Weight (93) 
Entry Rating" Rating g/P1 o t  

BBWG Goldar 

CWG Siber ian Syn 
Vavi 1 ov 

CWG 6X-BL 
CWG 6X-BLR 
CWG Hycrest R 
CWG New Hybrid 
CWG Nordan 
CWG Tur f  (R) 

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

6.5 

8.5 
5.2 

6.2 
6.0 
7.5 
5.0 
6.0 
8.0 

3.8 
5.5 
7.5 
2.8 
4.8 
6.0 

7.8 

7.5 
6.2 

6.2 
6.8 
8.2 
6.8 
7.8 
8.2 

5.0 
7.0 
7.5 
4.0 
5.0 
7.5 

257.0 

373.8 
321.5 

154.5 
193.0 
414.2 
244.2 
414.0 
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 



Table 5. Stand ra t ings  o f  perennial grasses 
seeded i n  rep l icated t r i a l s  a t  Dugway 
Proving Grounds, Utah (Burn S i t e )  . 

Entry 

CWG 6X-BL 
CWG 6X-BLR 
CWG Ephraim 
CWG Hycrest 

CWG P-27 
Vavi 1 ov 

RWR Tetracan 
RWR Syn-A 
SL Hybrid 
SRWG Secar 
TSWG Hybrid 
TSWG T-21076 

1.9 1 .o 
2.. 6 3.3 
4.4 5.0 
6.1 5.5 

1.3 1.5 
5.6 6.3 

1 .o 1.3 
3.0 3.8 
1.4 1.3 
1 .o 1.8 
1.9 1.5 
2.5 2,8 

Mean 2.7 2.9 
LSD (0.05) 1 .o 1.4 

1 = worst and 9 = best stand 



TABLE.6. Emergence from deep seedings and vigor o f  seed1 ings o f  Vavilov 
breeding popul at i on. 

Emergence Seedl 5 ng 
Entry Rate Ht Wt 

62-06 
09-07 
19-06 
13-02 
12-19 
04- 12 
22-05 
36-08 
30-02 
58-04 
52-14 
48-17 
30-08 
39-08 
24-13 
04-11 

* 43-04 
22-18 
14-05 
44-15 
46-03 
59-13 
61-05 
40- 15 
51-09 
61-16 
08-03 
20-18 
23-11 
20-15 
06-13 
08-11 
24-02 
32-12 
06- 15 
41-09 
48- 10 
61-01 
59-15 
05-05 
40-04 
06-08 

Seedl i ng 
Count 

10.50 
10.49 
10.33 
9.87 
9.85 
9.58 
9.55 
9.42 
9.41 
9.29 
9.20 
9.04 
8.37 
0.23 
8.12 
8.09 
7.89 
7.78 
7.71 
7.67 
7.65 
7.58 
7.55 
7.46 
7.45 
7.26 
7.16 
7.03 
6.97 
6.85 
6.73 
6.58 
6.57 
6.40 
6.36 
6.33 
6.28 
6.04 
6.01 
5.88 
5.06 
5.76 

centimeters 

45.50 
46.25 
43.75 
42.00 
44.25 
44.25 
45.50 
49.50 
44.50 
44.25 
41 .OO 
44.75 
33.00 
45.25 
37.00 
38.25 
38.75 * 

30.00 
41.50 
34.75 
36.50 
35.50 
41.50 
37.00 
44.25 
35.75 
33.50 
40.00 
35.00 
34.00 
43.25 
34.50 
35.00 
41.50 
25.50 
30.25 
28.25 
27.25 
32.50 
39.50 
27.75 
35.00 

grams 

0.26 
0.27 
0.26 
0.25 
0.25 
0.26 
0.25 
0.21 
0.23 
0.25 
0.22 
0.25 
0.16 
0.21 
0.23 
0.19 
0.18 
0.16 
0.19 
0.17 
0.17 
0.17 
0.20 
0.16 
0.19 
0.15 
0.16 
0.19 
0.13 
0.15 
0.17 
0.18 
0.16 
0.17 
0.08 
0.16 
0.13 
0.13 
0.10 
0.11 
0.10 
0.14 



16-01 5.75 
33-18 5.71 
62-08 5.57 
04- 16 5.57 

17-17 
53-18 
09-04 
35-05 
05-02 
29-13 
18-03 
04-02 
04- 14 
50-11 
08-17 
52-05 
18-19 
15-14 
22-13 
55-1 1 
28-17 
56-14 
43-10 
47-01 
14-12 
34-10 
21-09 
29-05 
13-16 

5.00 
4.91 
4.90 
4.86 
4.81 
4.71 
4.61 
4.47 
4.45 
3.98 
3.89 
3.67 
3.44 
3.24 
3.23 
3.03 
2.94 
2.76 
2.72 
2.45 
2.37 
2.01 
1.97 

1 1.92 
1.13 

Hycres t-88 5.17 
Hycrest-89 9.95 

31.75 
31.75 
29.50 
33.75 

33.25 
28.50 
29.25 
25.00 
32.75 
29.00 
37.00 
24.00 
24.00 
25.25 
30.25 
22.75 
29.50 
22.25 
27.25 
19.75 
26.25 
15.75 
19.75 
26.50 
16.00 
14.25 
25.00 
17.00 
20.50 

32.25 
53.25 

0.13 
0.14 
0.09 
0.12 

0.10 
0.10 
0.10 
0.10 
0.09 
0.08 
0.07 
0.09 
0.07 
0.08 
0.09 
0.05 
0.08 
0.06 
0.07 
0.05 
0.05 
0.05 
0,04 
0.04 
0.02 
0.03 
0.04 
0.03 
0.03 

0.12 
0.31 

Mean 6.21 33.43 0.14 
LSD (0.05) 2.20 11.40 0.05 
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I 



I 

05 /04 /94  08: 31 B 8 0 1  i 9 i  3075 USDA ARS LOG.. ++-+ USDA-ARS-NPS a 0 0 4  I I 
I 
I 

Bynm L. Burson 

Soil and Crop Sdence Dept. 
Texas A&M UxGvemfiy 
College Station, TX 77843 

USDA-ARS 

GIenn W. Burton 
USDA-ARS 
Coastal Plain Expimeat Station 
Tifton, GA 31793 

StuartM. Cannon 
FXQ USA Force$ Command 
Fort McPerson, OA 3033d6ooo 

Irving T. carlson 
Department of Agmnorny 

Anes,IA 50011 
Iowa !stalxs UdV* 

J. R CarISal 
USDASCS-TISD 
2625 Redwing Road 
suite 110 
Ft. CoLZins, CO 80526 

M, D. CasIer 
I)epartment of Agronomy 
university of w-nsill 
1575 Linden Drive 
Madison, WI 53706 

RaymondL, Qark 

Regional Plant Introduction Station 
Washinen State Univversity 
PuUmn,WA 99164402 

USDA-ARS 

Clayton 
CaMdian seed Growers As- 
P.0, Box 8455 
Qttawa,Untario CANADA 
KlG 3T1 

. *  
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xarry coullsil - vatley seed co. 
4625 CoIorado Blvd 
DenveqCO 80216 

Patrick I. Cope 
Fort Hayes Branch Exqeriment Sfation 
Route 2 
Rays, Ks 67606 

RobhL. Cuany 
Dept. of Agronomy 

FoaCollins, CO 80523 
Colorado StateU&&ty 

Sean conans 
DLrector, Fidd production 
Pemirqpn Seed hc. of Oregon 
P.O. Box 386 
Lebanon, OR 97355 

P. 0. currie 
Route 2 
Box 3022 
Milts city, MT 59301 

- *  

Chestex L. Dewald 
USDA-ARS 
Southem Plains Range Research Station 
2000 18thStreet 
Woodwatd,OK 73801 

Ray L. Ditkrke 
DepL of Plant and Soil Science 
Montm Sbfe UniveaSity 
BOzemaa,m 59717 

R. W. D u d  
Dqt. of Sob and Crops 
Rutgem, The State Univ. of New J m y  
New BnmswiC& NJ 08903 

.- I 

Eastenn -on Ag~icuIturalRe~earch S W h  
Squaw Bum Station 
Star Route 1-4.51, Highway 205 
BurnsOR 97720 
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S. A- Eberfiaa 
National Seed Storage taboratory 
USDA-ARS 

Ft Collins, CO 80523 
COIOradO state UniV€zsity 

N. J. Ehlke 
Dqt. of Agron. &Plant Genetics 
411 BorIavg aaIl 
1991 Bnford Circle 
St, Paul, MN55108 

M. C. Eugeik 
TexasA&MUniv. 
Research and Cater: DDaUaS 
17360 Chit Road 
DaUas,'IX 75252 

Robert J- Falasca 
National Council of Co- Plant Breeders 
suite 964 
E;rcecntive=BuiIding 
1030 l5th S W N . W .  
Washiagton,D,C. 2OOO5 

Don Floyd 
Research Agronomist 
Pic- west hc. 
Box 888 
Tangeut,ortgon 97389 

Forage and Livestock Research. Lab. 
P.O. ]Box 1199 
ELReno, OK 73036 

Tim Ford 
Genesis seed co. 
P.O. Box 10 
Hmtsville,UT 84317 

C. R. Funk 
DepL of Soils and Crops 
P. 0. Box231 
Rutgets Univdty 
New Brunswick, NJ 08903 
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M. R George 
Department of Agronomy and Range Science 
University of California - Davis 
Davis, CA 95616 

Jacy Gibbs 
USDA soil C o d o n  Sexvice 
Room 124,3244 ader Stri#t 
Boise, ID 83705 

Wes Green 
Bureau of Reclamation. 
Fedd  BIdg, 
550 W. Fort Street 
Boise,ID 83724 

--Y 
Greenway seed a. 
1111 Andy Lane 
caldwell,xD 83605 

Russell Haas 
USDA-Sojf Consemlion Sendce 
Bismarck Plant IkWziaI Center 
P.0, Box 1458 
R~Lux&, ND 58502-1458 

MarsballRRafedgmp 
USDA-ARS 
Ft. Keogh Livestock 

Route 1, Box 2021 
miles city,^ 59301 

and Range Research Station . 

Wayne W. Hama 
IXDA-ARS 
coastal PIains l&pximat station 
I'rfton,GA 31794 

USD.4 ARS LOGAN +++ USDA-ARS-NPS 
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Wendell G. Rassell 

2490 West 26th Ave. 
BuildingA 3rdFloor 

USDA-Sd ConservatiOn S d  

Denver,co 80211 

J. L. Holecheck 
Department of Anima and Range ScienceS 
New Mexico State Udve%si?y 
Ias cnzces, NM88003 

R. D. Hontocks 
Department of Agonomy & Hostic- 
289 WidstxxBuilding 
Brigham Young university 
Pfovo, UT 84602 

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

MI A- Hussey 
Dept. of Soil and Crop Sucnces 
TexasA&MU&W 
College Station, Texas 77843 

.-- _I- 
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oseconla~ted 
Box 219 
Brampton, Ontario (L6V 2 U )  
CANADA 

Jacklin seed co. 
1490 Indusbial Way 
Albany, OR 97321 

hut G. Jefferson 
Agric- Canada, Restarch Station 
P.O. Box 1030 
Swift Current, Sask S9E 3x2 

gendall Johnson 
RangeResources Deparbment 
university of Idaho 
Moscow,ID 83843 

0. A. EeHy 
A@* Can& Resear& S- 
P. O. Box 1030 
Swift C w t ,  SASE;. S9E 3x2 

L. J. 'Rlebesadel 
Box 817 
palmer, Alaska99645 

David Koch 
Plant science Dept 
4009 Agdcdturc Buildiag 
univedq of Wyoming 
Laramie,WY 82071 

USDA ARS L0G.W ++-+ USDA-ARS-NPS @ 009  

: i 1 

, .  
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Swtt M. Lamb- 

Rock POinte Tower II, Suite 450 
316 W. Boone Ave. 
Spokane, WA 99201-2348 

USDA-SCS 

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

hmmie, WY 82071 
univaw of Wyoming 

Randy Maodel 
up- Colorado Enyironmental 

Plant center 
5538 RB. ComQ Road 4 
P.O. Box448 
Meeik,CO 81641 

A. B. Maunder 
DelGiIb Pfi=Genetics 
Route 2 
Lubbock, TX 79415 

USDA ARS LOGAN +++ USDA-ARS-NPS 
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E- Durarit McArthur 
USDA-Forest Sarvice 
shrub sueIlc4?!s Laboratory 
735 Noah 500 East 
h v o ,  UT 84606 

T. 3. McCoy 
Dept. of Plant and Soil Science 
Montana State University 
Bozeman, MT 59717 

Kirk C. MdDaniel 
Animal and Range S&.nces Dept.3-1 
Box 30003 
Zas Cruces, New Mexico 88003-0003 

Michael L. McInnis 
Ag. Prog., 204 zgbel HkU 
l3skm w o n  Slate College 
La Grade, OR 97850 

C. M. McKd 
Dean, School of Science 
webesstatewege . 
Ogden,UT 84408-2501 

John W. M c K d e  
Bezfield 

Kurow 
rhkameavbllcy, %I). 

Nthotago NEWZEALAND 

BillMdgau 
Grasslaad W a  CQ. 
P. 0. Eax A 
Culdesac,ID 83525 

W. A. Meyer 
hure Seed Testing hc. 
3057 G Street, P.O. Box 449 
Hubbard, Oregon 97032 

M E .  Miehch 
cascade international seed co. 
8483 W. StaytonRd. 
Aumsville, m a o n  973254769 

@I 011 USDA ARS L0G.W. +++ USDA-ARS-NPS 
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05/04/94 08:34 B 8 0 1  197 3075 

Dwane G. Miller 
Department of Crop and Soil Sciences 
Washinagton State University 
Pullman, W A  99164-6420 

Steven B. Monsen 

Shrub Sciences Laboratory 
735 North 500 East 
Prov0,uT 84606 

USDA-Fmt Service 

Jack k Morgan 
USDA-ARS 
Crops Resxuch Labomtory 
1701 CenterAve. 
Ft. Collins, CO 8Q526 

PeterE. N i i  
Yakima Firing centes 
Yakima, W-n 98901 

uoahmp King co. 
2850 Golden State BZvd. 
Fnsno,CA 93725 

WendallR oaks 
USDA-soil Consemmion Semi= 
Plant MateriaIs center 
1036 Miller !X, NW 

' LosLunas, NM 87031 

AntoIlio J. palazu, 
U. S. Army Cold Regions Research 
and Engikzing Laboratory 
72 Lpe Road 
E ~ o v ~ ,  NH 03755-1290 

P e t o d  company, he. 
Route 4, Box 1255 
W&d, CA 95695 

M e  Pocock 
SnnnybankSeedFarm 
Box 749 
X p a .  Sask, CANADA SO13 XEO 

USDA ARS L0G.N -+++ USD.4-ARS-NPS 

i 
... 
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Neil Podson 
Poulson Seed Company 
2849 Noah Pleasant Vdley..Road 
Amesican Falls, ID 83211 

Jerry T, Quisenberry 
Cropping Systems Research Laboratory 
Ro-3, Box215 
Lubbock, Tx. 79401 

Jon Reich 
vistaR€!seach 
Box 1428 
W&d, CA 95695-1428 

s. c. schadk 
2183 Mdlarty Hall 
Universityof Florida 
<liajaesviLl, FL 32611 

John G. Scheefz 

. Route1 Box 1189 
BridgerM” 59014 

USDA-SCS P h t  &lh&I~ Center 
* 

John k Scmgea  
Asgrow Seed Company 

Kalamaz00,MI 59001 
9672-190-16 

Lynn Schdk 
Kmneth C-Long Seeds 
Box loo 
spring cO0ly;Azberta 
CANADA TOKZCO 

Fred Schumacher 
RR2, Box 231 
gindred,ND 58051 

GeraldSchuman 

High PIains (j;.zasslads &search Station 
8408 Hildreth Road 
Cheyenne, WY 82009 

USD A-ARS 

. .  

* .  
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M. C. Shannon 
USDA-ARS 
u. s. sdinity Laboratory 
4500 Glenwood Drive 
Riverside, CA 92501 

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

Nancy Shaw 
u* s. Farest SemiCe 
315 Myrtle Street 
BOk,ID 83702 

Sergey V. Shuvalov 
Foreign Relations 
N, I. V d o v  Wtuk of Plant Industry 
42 Herjrar Street 
190000, StPetersburg RUSSIA 

D* A. sleper 
Dqt. of Agronomy 
UnZvdg of 1Missouri' 
Colurobia, NO '6!5211 

RichardR Smith 
USDA-ARS 
1925 r;indea Drive west 
Universiq of Wmnsin 
Madisan,WI 53706 

SamE. Stfanathaft 
USDA-Soil Co~IsencatiOn Service 
655 Parfet st. 
Room E2WC 
-wood CO 80215-5517 

Sam s w o n  
FFR Cooperative 
4112 East Siak Road 225 
W& Lafkydte, IN 47906 
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Roger Styner 
Grassland West Co. 
P.0- Box 489 
Clarkston, W A  99403 

c. M. Talidao 
Dept. of Agronomy 
Oklahoma state U&. 
Stillwater,OK 74078 

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

uita county E;xttnsion Of&e 
228 9th Street 
EvaastonWY 82930 

USDA-ARS 
snake Rivm a m o n  Resemh center 
Route I, Box 386 
Kimberly, ID 83341 

- USDA-SCS 
P.O.'BOx 68 
Lackeford, CA 95237 

K. P. Vogel 

Department of Agronomy 

Lincoln, NE 68583-0910 

USDA-ARS 

TTniversiey of Nebmka-Lincoln 

Peggy Wagonex 
RodaIeResearch Centet 
R D. #1, Box 323 
Kutztown, PA 19530 

P. D. Wdtoa 

416E A g ~ i c m  and FonSry Building 

Edmontm,Alberta CANADA T6G2P5 

Departmat of Plane Scicrlce 

unive of AlberQ 
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Richard S. 
Kansas Agric. Exp. Stn. 
RR 2, Box 830 
Colby, Kansas 67701 

Richard mson 

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

Utah D m m t  of fQricul- 

AI Wmward 
USDA-Fomt SerViee (R-4) 
O g d q U T  84401 

csary yo- 
USDA-SCS Plant Materials Center 
P.O. Box AA 
Aberdeen,Idaho 83210 

James A. Young 

920 Valley Road 
Reno, NV 89512 

USDA-ARS 


