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1979 HOP PRODUCTION STATISTICS (HAC DATA)

The 1979 season was again a disappointment for U.S. hop growers. The total
production for the four states was 54.538 million pounds, slightly below the 54.56
million pounds produced in 1968, in spite of a 3% increase in hop acreage. Pro
duction showed a severe decrease in California, a slight decrease in Idaho, a slight
increase in Oregon and was nearly identical to that of the previous year in Wash
ington. Hop prices continued their depressed levels during most of 1979 and only
began to rise gradually after the 1979 crop was harvested and delivered to dealers
for the most part.

Early Clusters continued to be the dominant hop variety in the United States
(43%, HAC Table 2) followed by English (Brewer's Gold and Bullion, 16%), Cascades
(13%), and Late Cluster (10%) in that order,
were planted in Washington and over 100 acres
a significant net increase of high-alpha hops
hand showed a decrease of nearly 200 acres in
fornia and^'f Talisman is also figured in with

Nearly 900 acres of "English" hops
were planted in Oregon,representing
for 1979. Clusters on the other
Washington, over 300 acres in Cali-
Clusters, over 200 acres in Idaho.

Aroma hops, primarily Cascades and triploid "Fuggles" (Willamette and Columbia)
showed a significant increase in Washington, Oregon and Idaho.

Table 3 presents an individual comparison of hop varieties, acreage, and
yield by states and varieties. Washington continues to be the leading hop producer
(over 40 million pounds), followed by Oregon (8.6 million pounds), Idaho (4.6 million
pounds), and California (1.55 million pounds, a significant drop from the over 2
million pounds produced in 1978). Part of the reason for the production decrease
in California is the fact that one hop grower has shifted his production to another
state which reduced the California acreage significantly. The final overall produc
tion figures for 1979 were slightly lower than those obtained in 1978 (Table 3),
in spite of a slight increase in acreage.

The average U.S. acre yields in 1979 (Table 3) were 1800 pounds for Washington,
1540 pounds for Oregon, 1710 pounds per acre for Idaho, and only 1290 pounds per
acre for California with an overall average of 1727 pounds per acre. This is the
lowest average hop production since 1970 when only 1656 pounds per acre were pro
duced.

The U.S. share of world
vious year (Table 4). Total ,.~. .„ llWf, ,,•—•»->.."•• ,
since the large 1973 crop of West Germany (Table 4)
ued its encouraging trend over the last two years by
increase. This was also borne out by an increase in

hop markets dropped slightly as compared to the pre-
world hop production in 1979, however, was the highest

Hop useage (Table 4) contin-
registering a significant
the hopping ratio and by

increased total beer production and consumption in the United States

The middle and late 1970's apparently showed a downward trend in the hop
acreage cycle. This is reflected partially also in the decreasing trend of grower
returns (Table 5). The stage is set now for a turn-around which some people in the
industry expect ot occur in the early 1980's. The total value of the U.S. hop crop
of the_four producing states shows an increasing trend which partially reflects
the slightly higher prices of future contracts. Such prices however, are only
marginally adequate to permit necessary expansion of production capacity at the
present time.



• A comparison of world hop surfaces, yields, and production of major hop
producing countries of the world is presented in Tables 7 and 8. The United
States continues to rank second behind West Germany. These two major producers
accounted for over 50% of total world hop production in 1979.

Hop imports (Table 9) were slightly higher in 1979 as compared to previous
years, reflecting an increased demand for "noble-aroma" European hops that cannot
be grown profitably in the United States. 1979 U.S. hop exports on the other hand
were the highest of the last 7 years, reaching over 32 million pounds. There are
indications that Cascade is being accepted by some foreign brewers as a partial
replacement for European aroma hops.

Our major export outlets in 1979 (Table 11), were Russia, Brazil, Columbia,
Mexico, Canada, Venezuela, Japan, Taiwan, Ireland and the Philippines in that order.



U. S, HGP ADMINISTRATIVE COMMITTEE "able 1

Total Production

Hops

Actual Bales 1978
1979

used

1979

Calif.

10,016
7,551

Idaho

2i+, 566
23,1+93

Oreocn

1+2,528
t+i+,883

Llash.

203,100
203.5U1+

Total

280,210
279,1*71

Production 1979 1/
Less: Fire Loss

Reserves

1,551+
0
0

<+,623
0
a

- -1,000 lbs.- — -
8,596 39,765

o a
0 219

51* ,538
0
219

Total Salable 1,551+ 1+.623 3,596 39,981+ 51*, 757

1/ Average bale uts. 206

Reserve Pec

197 192

1 Categories (Bales)

196 196

I Hops
Grp. A (Clstr. or higher

alpha type)
" B (English type)
' C (Fuggle type)

0 (Cont. or lower alpha
type) - - " 399

II (Screenings)
III (Package Hops) — ~ :n ZZ—

Total - - LIP?

Summary of Reserve Pools to Date

217
1+91

Reserve Pools

1966 thru 1978
1979

Total

Hops
(Balas)
51,1*1*0 1/
•1J.07

(Equiv. Bales)
622

Total
(lbs.)
9,568,1*73
219,063

52,51+7 622 9,787,536

1/ Includes 2,051+ balas from 1971* pool, 1,653 from 1975 pool, and 1,29 <+ from 1976
~~ pool atill for sale at 73, 76 and 80s plus, respectively.
2/ Assuming 197<+, '75 ana 1976 pools are sold st established pool prices.

217
1+91

399

1,10'

Total Income

36,683,606.99 2/
367,1+60.1+7

57,051,067.1+6 2/

Season
P

Averaqe
arity and Grouier P rices

Parity
(9/1 •3/31)

Parity Grayer Reserve Pool Parity
Crop Year
(9/1-8/31)

Price Price Gr

lb.—
. Return Mo. Price Mo. Price

Sept. - 1.59 • Mar. - 1.69

1969-70 70.7 51.0 69.8 Oct. - 1.50 April - 1.69
1970-71 73.7 56.0 69.6 Nov. - 1.60 May
1971-72 78.5 65.9 71*.3 Dec. - 1.62 June

1972-73 88.6 71.1+ 71*.2 Jan. - -.3D July
1973-71* 101.8 75.7 76.6 Feb. - -.3 , Aug. -
1971+-75 113.1 79.3 30.0 for Fugglas, Eng . 8, Case; •0-' for Clusters.

1975-76 119.2 83.0 1.5 to data (1+.3* so Id).
1976-77 123.9 81+.3 57.0 to oata (66% sold).
1977-78 132.7 39.5 33.1*
1978-79 11.9.3 90.1 86.0
1979-80 37.1+ 169.0
1980-81

SDURCE: HAC records except for parity and grower prices reported ny SRS, USDA.



u. 5. HOP ADMINISTRATIVE COMMITTEE Table 2

1979 ACREAGE BY STATE (STRUNG FOR HARVEST)

Total
Char
PriWash. Oreqan Idaho Calif. .or Year

%
3%1971+- 21,1*00 5,571 t.,086 1,500 32,557

1975- 21,603 5,621 3,709 1,535 32,1+68 —

1976- 21,077 5,1+38 2,979 1,509 31,003 (5%)
1977- 20,707 5,1.80 2,912 1,508 30,607 (2%)

1978- 21,31+1 5,1+71 2,671 1.U66 30,91+9 1%
Plantings neu ground 1/ 1,089 312 287 a 1,696
Plow outCnat real.far '79 herv) (105) 2/ (135) (227) (321+) (791)
1979 (Final) 22,325 5,61*8 . 2,731 1,150 31,851+

Net Change 981+ 177 60 (31S) 905 3%

1/ Far harv. first time 1979
~2J Some replanted to Tettnangs far harv . in '80. No harvested '76 acres idled in '79.

1979 8ABY ACREAGE BY STATE

1,696New Plantings 1979 1,089 312 287 8
Replantings for 1979 1,180 1+1+ 23 i+ 1,251
Total Babies 2,269 356 310 12 2,91+7
% of Total Acreage 10% 6% 11% 1% 9%

Baby High-Alpha Acreage 2/ 1+55 121+ l<+6 8 733

1/ Babies were 5% of total i i 1976, 3% in 1977 and 8% in 1978.
2/ English in Wash. & Ore., Salena a 2U -5 in Idaho & Comets in Calif.

1979 ACREAGE - - BY STATE ANO VARIETY (STRUNG FOR HARVEST)

tal
% of

Wash. Qreqon Idaho Calif. Tc Total

Categ. I (Med.-High Alpha)
Clusters - Early 13,531+ -0- 279 -0- 13, 813 1+3%

Clusters - Late 2,5C0 -0- 811. -0- 3, 31i+ 10%

Talisman - Late 1/ 138 680 -0- 818 3%
Cal. & Gr. P. Sdls. - Lata -a- 1+3 -0- 1, 126 1, 169 i+%

Categ. II (Higher Alpha Type )
English - Late 2,690 2/ 2,196 3/ 36 -0- 5, 122 16%
Comets - Late 575 6 2 21+ 607 2%

Others i+/ 13 2 183 5/ -0- 198 1%

Catag. Ill (Lower Alpha Seeded Aroma)
Fugglea - (Incl. Triploids) 8 2,268

Categ. IV (Seedless Aroma)
Cascade - Middle 2,675 989
Others 6/ 130 6

Total 22,325 5,61.8

1+87
250

2,731

-0-
-0-

2,276

i+,151
386

1,150 31,851+

7%

13%
1%

100%

V Included with Hash. Late Clusters.
2/ Bullions - 2,570 acres (89%); Brewers Gold - 320 acres (11%).
3/ Bullions - 1,351* acres (61%); Brewers Gold - 8(+2 acres (39%).
_£+/ Includes other Cat. II higher alpha-type varieties such as North Brewer, Galena and

other exper. varieties.
5/ Includes 167 Galenas, 11 #3i+-5 and 5 experimental.
"6/ Includes Hallertau M.F., Tettnang and other flavor-type varieties.

SOURCE: HAC records.



U. S. HOP ADMINISTRATIVE COMMITTEE Table 2 A

NET ACREAGE CHANGES BY STATE I VARIETY

1979 Chanqes from 1978 Total
1379

Total
1973

Changes
Wash. Oreaon Idaho Calif. Total 1973/79

Bitter
English (Late) 353 112 — 570 5,122 2,G86 3,036
Comets (Late) — —

.... 3 3 607 - 507
Others 13 7 150 -- 17C 231* 139 65
Sub- Total 871 113 150 3 l,li+8

%

5,333

1979 is

2,225

of 1973

3,708

- 267%

Comb. Aroma-Bitter
Clusters (Early) (9U) -- (53) •- (H.7) 13,813 16,636 (2,823)
Clusters (Late) (100) — (51) ... (151) 3,311* 5,362 (2,068)
Talisman (Late) - i+6 (121) - (75) 818 1,1*37 (619)
Cal. 4 Gr. P. Sal.
Sub-Total (19T) 2 (225)

(321.)
(321+)

(368)
(71*1)

in

1,167
19,112

1379 is

1,595
25,050

of 1973

(1.28)
(5,938)

- 76%

Aroma
Fuggles (Early) 3 (3) —

.._ 5 2,276 2,752 (1*76)
Cascades(Med.-Late ) 215 61+ 67 — 31+6 i*,151 1,260 2,391
Others
Sub-Total

3i+
307

(5)
56

58
135

_

11*7
1*33

330
6,307

1979 is

187
i*,199

of 1373

193
2,606

- 162%

TOTAL 961. 177 SC (315) 905 31,852 31,1*71*- 378

SOURCE: HAC recoras.

BREAKDOWN OF 1379 LiS
Total

LSS 0% 1% 2% 3% 1+% 5% 6% 7% Total Average Bales

Wash. 10% 23% 3i+% 20% 5% 2% •i% ;'2% 100% 1.92% 203,51*1+
Oregon i. 26 35 18 8 5 3 1/ 100 2.32 1*1*, 383
Idaho 12 50 28 8 c ICO 1.38 23,1*9 3
Calif. n 37 29 16 11

BREAKDOWN OF 1979 see:

Over

100

s

1.S3
1.93

7,551
279,1+71

SEEDS 0%

81%

1%

9%

2%

i+%

3%

2%

U% 5%

2% 1%

6%

2/

6% Total

100%

Averaqe

.1+3Wash. 3/
Oregon 6%— o

Idaho 100 - -
_

- - 100 0
Calif. 100 - - - 100

1/ (+3 b ales. 2/ 1*1*6 bales. 3/ 2,166 oales.



State

Washington
English
Cascades

Other 1/

Sub-Total

Oregon
English
Cascades, „.
_ , /inci. ,Fuggles(T . )
Other l/JT1P1'
Sub-Total

Idaho

English
Cascades

Other 1/

Sub-Total

California
Other(Actua.

Sub-Total

Total
English
Cascades
Fuggles
Other 1/

Total

* Includes 8 acres af Fuggles.

1/ Primarily Clusters but also Talisman, Comets, ate.

2/ l,a06 for S.W. Idaho.

V Additional 29 acres of Ccmets plantea for harvest in I960.

Nate: The sum of indivi-dual items may not agree with totals because of rounding total
state acreage to nearest 100 acres and state average yialas to nearest 10 lbs.
per acre.

u. 5. hOP ADMINISTRATIVE COMMITTEE Table 3

ALL VARIETIE5 •• ACREASE, YIELD a PRODUCTION

Acraaq 3 Yield
1977

Per Acre
1978

(lbs.)
1979

Product.(1,0
1977 1978

00 lbs.)
1977 1978 1979 1979

931
2,721+
17,038

2,032
2,1+60
16,81+9

2,890
2,675
16,760*

1,700
1,962
1,328

1,798
2,012
1,858

1,962
1,960
1,735

1,1+13
5,31+1+
31,11*7

3,653
it,91+9
31,307

5,669
5,21*2
29,073

20,600 21,300 22,300 1,31+0 1,880 1,800 37,901+ 1+0,01+1+ i*0, li+O

2,01+7
911

2,288
228

2,065
925

2,062
350

2,196
989

2,268
195

2,203
1,751+
1,210
1,610

1,919
1,785
1,001
1,1+11

2,009
1,660
971

1,61+1

it, 509
1,598
2,601*
586

3,962
1,651
2,065

1*91*

it,(+11
1,662
2,203
320

5,500 5,1.00 5,600 1,690 1,510 1,51+0 9,295 8,151+ 8,621+

— 36 36 — 139 1,111 ... 5 itO
613 1+20 1*67 1,871* 1,798 1,567 1,11*9 755 763

2,299 2,215 2,208 1,728 1,81*5 1,730 2/ 3,972 1*,066 3,820

2,900 2,700 2,700 1,770 1,790 1,710 5,133 i+,833 it,617

' 1,508 1,1+66 1,150 3/1,521 1,392 1,351 2,1+52 2,01.1 1,551.

1,500 1,500 1,200 1,630 1,360 1,290 2,1+1*5 2,01.1 1,51.8

2,976 it, 133 5,122 1,989 i.aiti* 1,976 5,922 7,620 10,120
1+,21+a 3,605 it, 151 1,905 1,933 1,81*7 8,091 7,355 7,667
2,288 2,062 2,266 1,138 1,001 971 2,601. 2,065 2,203
21,065 20,911. 20,313 1,611 1,811* 1,712 38,150 37,928 31., 767

30,500 30,900 31,800 1,796 1,782 1,727 5i+, 777 55,071 51., 929

SOURCE: USDA except all variety acreage figures from HAC records.
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Crop Year

1966
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

U. S. HOP ADMINISTRATIUE COMMITTEE

Season Average Farm Price by States-1968 to Date

Wash.

46.5
50.0
55.0
64.0
69.0
7^.0
77.0
82.0
82.7,
85.a'
86.7
si*.a

1.63
1.87
1.63
1.71
2.05
1.95
1.75
1.23
1.46
1.38
1.92

Actual
Prod, for
Harvest

31,003
30,601
3G,948
31,854

Oregon

4a.
52.
58.
69.
79.0
82.0
87.0
86.0
91.i.
105.0
103.7
111.0

Idaho
per lb.
48.0
53.0
58.0
67.0
75.0
76.5
81.0
82.6
88.1
88.0
89.9
96.4

Calif.

52.0
56.0
59.0
65.0
72.0
76.0
84.0
88.0
88.5
93.9
96.1
95.7

Leaf & Stem Content (.%)

2.14
1.93
1.69
1.69
2.29
1.57
1.24
1.43
1.91
2.19
2.32

1.10
1.08
1.70
1.32
1.22
1.02
.97
1.16
1.15
1.34
1.38

.31

.53

.60

.39

.71

.56

.65

.88

.90
1.07
1.83

Douin and Unharvested Acreage

Average

47.2
51.0
56.0
65.3
71.4
75.7
79.3
83.0
84.8
89.6
89.8
97.4

1.55
1.79
1.60
1.60
.93
,72
,53
,24
,49
,48
,93

TablB 6

Value of
Production
All States
—51,000—
320,659
21,305
25,681
32,461
36,631
41,457
45,138
46,419
48,992
49,095
49,479
53,477

Rounded
Prod, for
Harvest

31,000
30,600
31,000
31,800

1976
1977
1978
1979
1980

Dcujn l/~
y
3/

5/
7/

Unharvested

Standing

100 2/
59 u/
86 \J
48 8/

Total

100
59

86

48

Actual
Harvested

30,903
30,542
30,862
31,806

Rounded
Harvested

30-, 900
30,500
30,900
31,800

1/
2/
3/

1/
5/
67
1'
8/

35 acres of dawn yards that were harvested in Washington.
60 acres in Washington end 40 in Oregon.
56 acres of douin yards in Washington harvested.
All Washington.
100 acres of douin yards harvested in Washington and 10 in Oregon.
10 acres in Washington and 76 in Oregon.
No douin yards.
36 in Washington, 12 in Oregon.

SOURCE: First Table SRS, USDA; Second Table, Brain Div., USDA; Third Table HAC Records.
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Marketing
Year

(1979-80)

Sept.
Oct.
Nov.

Dec.
3an.

Fab.

March

April
May
June

3uly
August

1972-73
1973-74

1974-75
1975-76
1976-77

1977-78
1978-79

1979-80

1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

1978-79
1979-80

1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80

U. S. HOP AOMINISTRATIUE COMMITTEE

U. S. IMPORTS OF HOPS AND HOP EXTRACT
BY COUNTRY OF ORIGIN BY MARKETING YEAR (SEPT. 1 AUG. 31)

Table 9

Total

West Germany Yuaoslavia
_ _

57,919
3,186 mmm

240,043 ^^

2,363,408 _„

4,187,093 400,384
2,192,168 158,682

SelQium

Pounds -

Imports of Hops - Annual

8,639
9,255
9,088
8,204
6,971
7,054
7,314

3,233
3,583
3,596
2,677
1,785
1,764
2,175

(1,000 lbs.)

57

39

73

74

20

20

20

Franca Others Total

39,998
280,028
2(10,061

811

801

662

480

402

359

320

22,740
307,749
925,467
520,743
520,402

305
464

736

1,049
1,258
1,282
1*332

57,919
25,926

547,792
3,328,873
5,388,750
3,061,612

13,045
14,142
14,157
12,485
10,433
10,480
11,161

Importa of Hop Extract (Hop Eauliy.) - a ,
Conversion

Factor

2.7-1

3.5-1

3.5-1

3.5-1

3.5-1
3.5-1

4.0-1
4.0-1

5

149

3

0

1
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total Importa - Anniml

8,644
9,404
9,091
8,204
6,972
7,054
7,314

3,233
3,583
3,596
2,677
1,785
1,764
2,175

57

39

73

74

20

20

20

0

3

0

0

0
0

0

5

0

1

0

2

10

-152_.

4

0

3
* *

2(U.K.) 2

811 310 13,055
804 464 14,294
662 737 14,161
480 1,049 12,485
402 1,260 10,436
359 1,283 10,480
320 1,334 11,163

'^.s^SoTlbT a9r9" Uith additI°n" ° '"^"^ it- bacaus! of"^^.
SOURCE: USDA Hop Market NeWa Reports (Monthly) and 8ura.u of Census (Annual).
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U. S. HOP ADMINISTRATIVE COMMITTEE

U. S. EXPORTS 8Y COUNTRIES ANO REGIONS OF DESTINATION

Tablo 11

Canada

Mexico

N.Am. Sub-total

Belize

Costa Rica
El Salvador

Guatemala

Honduras

Nicaragua
Panama

Cent. Am. Sub-total

Sormuda

French West Indies
Barbados
Oom. Repub.
Haiti

Jamaica
Trinidad

Carrib. Sub-total

Argentina
Bolivia
Brazil

Chile

Colombia
Ecuador

Guyana
Paraguay
Peru

Uruguay
Venezuela

S.Am. Sub-total

Belgium-Cux.
Denmark

Ireland

Netherlands
U.K.-N. Ireland
W. Germany

EC-9 Sub-total

Auatria
Cyprus
Greece
Portugal
Spain
Sweden

Switzerland

Other Eur. Sub-total

Czechoslovakia
USSR

E. Eur. Sub-total

61

9 31

26 92

—

199 3,753
199 3,753

(2)

(1000 lbs.)

1978-79

Extract

13

602

615

2

4

44

15

5

70

13

10

3

26

9

20

273
34

1,252
49

17
18

78

23

205

1,978 12,999

10

451 451

343
47 188

343
77 1

1

81
373 50 ,073

— — ^__

6 — 6
—• 2 S

—- 32 128
—— 42 168
70 — 70

*^^ — —

76 76 380

291

5.745 557 7

291

973
6,836 557 a,264

Top
Ten

(5)
(4)

(2)

(3)

(6)

(9)

(1)

14



U. S. HOP ADMINISTRATIVE COMMITTEE Table 11 - Cofit.

U. S. EXPORTS BY COUNTRIES AND REGIONS OF DESTINATION (1,000 lbs.)
(Continued) -

Angola
Brazzaville
Burundi
Cameroon

Ghana
Liberia

Mauritius
Nigeria
Rep. S. Africa
Ruanda

Sierra Leone
Zaire

Africa Sub-total

Australia
Bangladesh
Hong Kong
India

Indonesia
Japan
Korea, Rep. of
Malayeia
Neu Zealand
Pakistan
Philippines
Singapore
Sri Lanka
Taiwan

Thailand

Hopa
1977-78 Top
Extract 1/totaT Ten Hops

1978-79 Top
Extract 1/Total Ten

98

9

366

131

32

"636

1

17

1

44

839

15

234

11

154

Asia-Oceania Sub-Tot. 1,314

GRANO TOTAL 13,903

22

10
4

155

38

3

22

258

19

5

27

69

177

62

78

35

114

IS

9

910

264

43

78
1,546

1

17

66

1

61

839

95

240

15

854

216

11
154

8

(7)

(11)

179

11
61

135

25

411

1

6

24

851
9

(10)

470

1,368

17.336

17

11
15

6

12

63

11
22

4

"161

43

52

108

60

271

3,302

68

44

239

24

48

11
313

179

88

41

1,055

1

6

56

851

181
208

7

432

240

470

2,452

32.544

1/ Natural Hop Equivalent with extract converted at 3.S-1.

Note: Totals may not agree with addition of individual items because of rounding.

SOURCE: Hop Market News, Grain Oivision, AMS, USOA. •

(7)

(10)

(8)
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BASE

Allotment Percsntags
Reg. Allotment
Spec. Fuggle Allot.

TOT. ALLOTS. POTENT. AVAIL.

Reg. Allots. Not Producsd
Spec. Fug. Allot. Not Used
Allots. Lost by FirB
Net Allots. Available

Res. Used to fill Oefic.

Res. Sold Normal Outlets
ALLOTS. 4 RES. ACTUALLY
AVAIL. 4 % SUCH IS OF
AMOUNT POTENTIALLY AVAIL.

RECONCILIATION WITH USOA

Reserves not sold in
normal outlets

Fire Lose

Unacc. Difference

Sub-Total
TOTAL CROP (USDA)

U. S. HOP ADMINISTRATIVE COMMITTEE
HOPS

ANALYSIS OF PRECEDING FOUR CROPS

Table 12

1976 1977

-3,002(5?5) -4,844(855)
- 279(2855) - 597(6055)
- 912 - 149
56,077 54,680
-0- -0-

686 10

1978

1,000 lbs.
59,270
10055

59,270
1,000

60,270

1979 1980

59,270
11555

68,160
1.000

69,160

-4,651(855) -7,803(1255)
- 848(8555) - 893(8955)
- 215 _o-
54,556

-0-

197

54,538

-0-

219

56,763(94%) 54,690(9055) 54,753(9155) 54,757(87*)

256

912

(157)

-0-

149

1621

-0-

215

103

-0-

-0-

172

PROD. IN EXCESS OF ALLOT.
(RESERVES)

Used to Fill Deficiencies
RESERVE POOL HOPS

Sold

Balance for Sale

* Less than 1/2 of 155.

942(255)

-0-

942

686

256

87

54.777

10(*5S)

-0-

10

10

-0-

SOURCE: Hop Administrative Committee records.

197(*%)

-0-

197

197

-0-

172

219-(*£)
-0-

219

219

-0-

16



17

/l For information only. To qualify grower must return application for annual allotment
prior to May 1, 1979.

/2 This column refers to rBtransfars effective April 1, 1979. Further transfers for 1980
crop authorized through 3/31/80.

NOTE: N.C. No change from 1979 base in Column 1.

U. S. HOP ADMINISTRATIVE COMMITTEE

GROWER ALLOTMENT BASES AND ANNUAL ALLOTMENTS

April 1, 1979

EFFECTIVE FOR 1979 CROP YEAR AND 1980 CROP YEAR AS OF 4/2/79

WASHINGTON

GROWER

ALEXANDER, DAN

ALLWAROT, MONA M. OR CARL D. (c/o MONA)

ANDERSON, RAY

B3 ENTERPRISE, INC.(c/o MAX BENITZ, 3R)

BATALI RANCH, INC. (c/o JOSEPH 4 GENE J.)

BATES, K. P.

eB - BC HOPS, INC. (c/o BENNETT G. BRULOTTE)

BELAIRE, VICTOR W.

BOISSELLE RANCHES, INC. (c/o RICHARD A.)

BRULOTTE, ALTA BELLE

BRULOTTE,(ALVIN) ESTATE

BRULOTTE, ARNOLO 0.
BRULOTTE, OORIS
BRULOTTE FARMS (RON. L. 4 RICH. D.d/b/a)

BRULOTTE FARMS, INC. (c/o RON. L. 4 RICH. D.)

BRULOTTE, HERVY

BRULOTTE (LAURENCE) RANCH, INC.

BRULOTTE, LLOYD 3.

BRULOTTE, LYLE 3.

BRULOTTE, RICHARD D.

BRULOTTE, ROLANO E. ESTATE

BRULOTTE, RONALD L.

BRULOTTE, ROSALIE M.

BRULOTTE, STANLEY H.

BRULOTTE (STAN) FARMS, INC. (c/o STANLEY H.)

1979 BASE

-0-

214,729

33,238

165,870

67,231

80,334

333,333

231,885

757,155

-0-

228,572

476,190
-0-

14,286

1,174,052

162,630

20,000

414,257

569,080

14,286

6,786

14,286

7,500

200,000

300,782

BURKHOLDER 4 SYBOUTS (H. BURKHOLDER 4 G. SYBOUTS d/b/a) 137,150

CARIBOU RANCHES, INC. (c/o WM. L. SCHILPEROORT)

CARPENTER 4 CARPENTER (THOM. 0. 4 THOMAS 3R. d/b/a)

CARPENTER, THOM. 0.

CARP-LAND COMPANY (THOM. D. CARPENTER d/b/a)

CHAMPOUX BROS. (MARVIN E. 4 30SEPH T. d/b/a)

CHARRON COMPANY, INC. (c/o SEBASTIAN CHARRON)

CHARRON, EDGAR

CHARRON, 30SEPH E.

CHARRON, ROBERT

CHARRON, SEBASTIAN

CHARVET, BEN L.

CHARVET BROS.(MATT 4 TERRY d/b/a)

170,495

81,381

240,111

45,618

344,022

160,511

130,465

403,124

36,500

590,719

414,830

34,127

1979 ALLOT.

AT 10555 /I

- - lbs. -

-0-

225,465

34,891

174,164

70,594

84,352

350,000

243,479

795,013

-0-

240,001

500,000
-0-

15,000

1,232,755

170,762

21,000

434,970

597,534

15,000

7,126

15,000

7,876

210,000

315,821

144,008

179,020

85,451

252,117

47,899

361,223

168,537

136,988

423,280

38,325

620,255

435,572

35,834

1980 BASE AS
OF 4/2/79 /2

753,658

N.C.

N.C.

89,680

N.C.

N.C.

N.C.

N.C.

N.C.

72,000

-0-

162,211
313,979
15,000

942,625

N.C.

-0-

371,429

325,895

15,000

7,500

15,000

N.C.

195,313

163,469

N.C.

122,875

N.C.

"N.C.

N.C.

294,022

170,511

N.C.

N.C.

61,500

455,719

397,343

N.C.



GROWER

- 2 -

WASHINGTON (CONT'O)

1979 BASE

CHARVET" (EMILE) ESTATE (c/o VIOLET CHARVET) 133,386

CHARVET, ERNEST W. 233,292

CHARVET, EUGENE P., 3R. 136,395

CHARVET, EVELYN L. 77,683

CHARVET, FRANCES V. -0-

CHARVET, GERALD 75,499

CHARVET, HENRY 30,000

CHARVET, 30SEPH P. 275,337

CHARVET, KEITH 61,030

CHARVET, MARCEL 25,752

CHARVET, MAURICE 3. 25,455

CHARVET, MICHAEL A. 124,117

CLOVER MEADOWS RANCH (HARLAN 5HINN d/b/a) 534,991

CHIEFTAIN ACRES (HENRY 3. TOBIN & 0. OESSERAULT d/b/a) 337,657

DELL, 30HN 50,000

OESMARAIS, G. LEE 257,885

DESMARAIS, MARC 94,341

DESMARAIS, RAYMOND F.

DESMARAIS, STEVE G.

143,810

140,779

OESMARAIS (STEVE) RANCH, INC. (c/o STEVE G.) 571,576

DESSERAULT RANCH, INC. (c/o ALB. 4 KEN 3. DESSERAULT) 462,653

DION, GERALD 28,223

DOUBLE 0 HOP RANCH, INC. (c/o DARRELL DESSERAULT) 524,286

DOUBLE R RANCH (LEONARD W. 4 3ER0ME 0. RIEL d/b/a) 299,939

OUFAULT, LEON A. 339,459

FAUCHER, DON 60,000

GAMACHE (AMBROSE) FARMS, INC. (c/o AMBROSE 3.) 672,453

GAMACHE (AMOS) FARMS, INC. (c/o AMOS T.) 705,758

GAMACHE, OENIS R. 2,004

GAMACHE, DONALD 3. 341,385

GAMACHE (3EFF) FARMS, INC. (c/o 3EFFERY) 337,393

GAMACHE, KENNETH 40,000

GAMACHE, LEE 3. 95,161

GAMACHE, LESLIE 110,320

GAMACHE, RONALD F. 160,000

GAMACHE (VIRGIL) FARMS, INC. (c/o VIRGIL W.) 813,691

GANNON (L.O.) 4 SON, INC. (c/o WM. L. GANNON) 364,047

GASSELING (LEO) 4 SONS, INC. (c/o LEO GASSELING) 477,832

GASSELING (WM.) RANCHES, INC. (c/o WILLIAM) 792,750

1979 ALLOT.
AT 10555 /l

- - lbs. - -

140,055

244,957

143,215

81,567

-0-

79,274

31,500

289,104

64,082

27,040

26,728

130,323

561,741

354,571

52,500

270,77"9

99,058

151,000

147,818

600,155

485,786

29,634

550,500

314,936

356,432

63,000

706,076

741,045

2,104

358,979

354,263

42,000

99,919

115,836

168,000

854,376

382,249

501,724

332,387

18

1980 BASE AS
OF 4/2/79 /2

N.C.

140,396

N.C.

N.C.

100,000

N.C.

N.C.

N.C.

N.C.

N.C.

N.C.

24,117

N.C.

N.C.

.N.C.

N.C.

78,341

N.C.

N.C.

N.C.

453,129

N.C.

454,454

N.C.

N.C.

N.C.

N.C.

N.C.

N.C.

N.C.

289,774

N.C.

N.C.

N.C.

N.C.

N.C.

N.C.

281,3B4

622,750



GROWER

- 3 -

WASHINGTON (CONT'D)

1979 8ASE

GREEN ACRE FARMS, INC. (c/o WES MORFORD, 3R.)

HARRAH FARMS, INC. (c/o 30SEPH E. FAVILLA)

HEARRON (E.T.) CO., INC. (c/o THOM. 0. CARPENTER)

HEFFLINGER RANCHES, INC. (c/o LEE HEFFLINGER)

HERKE 4 SON (CARL 3. 4 30SEPH d/b/a)

HOGUE RANCHES, INC. (c/o WAYNE 4 MICHAEL HOGUE)

HOLLINGBERY, O.E., 3R.

HUBERDEAU, ALBERT

IMPERIAL HOP FARM (c/o GARTH ORKNEY)

1,321,042

127,443

382,668

333,000

81,469

732,410

25,085

43,825

147,309

K 4 R FARMS (MICH. 3. KORESKI 4 OONALD P. RIEL d/b/a) 54,312

KORESKI, MICHAEL 3. 320,011

L 4 R FARMS, INC. (c/o RONALD MC OONALD) 2B9,755

LAURENT, RICHARD W. -0-

LENSEIGNE, ALCIDE R. 91,037

LENSEIGNE, ALCIDE R. 4 ALFREO F. 248,409

LENSEIGNE, ALFRED F. 178,922

LENSEIGNE, LAWRENCE 193,934

LENSEIGNE, PAUL 250,924

LENSEIGNE, WALLACE- 200,634

LOFTUS (B.T.) RANCHES, INC. (c/o LEOTA MAY LOFTUS) 474,377

LOFTUS, LEOTA MAY -0-

MC DONALD, DAN A., 3R. _£)-

MC DONALD, OAN, SR. -0-

MC DONALD 4 WEIGE (RON. G. MC OONALD 4 LES. WEIGEdb/4) 120,000

MIERAS, VERN M. 45,718

MINICK, CLAUOE P. 15,238

MORRIER, ALBERT 38,021

MORRIER RANCH, INC. (c/o JOSEPH R. MORRIER) 303,519

NEWHOUSE, ALBERT 23,000

NEWHOUSE, ALFRED R. 65,809

NEWHOUSE FARMS (c/o MELVIN, ALFREO, ALBERT 4 JOHN) 977,488

NEWHOUSE, MELVIN 80,213

NEWHOUSE, WAYNE 50,000

NIGHTHAWK RANCH, INC. (c/o STEVE G. OESMARAIS) 238,628

OASIS FARMS, INC. (c/o WILLIAM A. ROY) 391,023

ORKNEY FARMS, INC. (c/o GARTH ORKNEY) 139,130

ORKNEY, GARTH 60,000

ORKKEY, JAMES W. 260,740

1979 ALLOT.
AT 10556 /l

- - lbs. - -

1,387,094

133,815

401,801

349,650

85,542

769,031

26,339

46,016

154,674

57,028

336,012

304,243

-0-

95,589

260,829

187,868

203,631

263,470

210,666

498,095

-0-

-0-

-0-

126,000

48,004

16,000

39,922

318,695

24,150

69,099

1,026,362

84,224

52,500

250,559

410,574

146,087

63,000

273,777

19

1980 BASE AS

OF 4/2/79 /2

1,346,042

N.C.

254,097

N.C.

N.C.

692,410

95,085

N.C.

N.C.

6,312

324,011

N.C.

31,506

N.C.

188,409

N.C.

N.C.

N.C.

180,634

225,786

60,797

145,860

179,556

N.C.

N.C.

-0-

N.C.

283,519

N.C.

N.C.

877,438

N.C.

N.C.

N.C.

411,603

280,740

N.C.

N.C.



GROWER

WASHINGTON (CONT'O)

1979 BASE

PATNOOE HOPS, INC. (c/o FRANCIS PATNODE)

PERRAULT FARMS, INC. (c/o BERNARO PERRAULT)

PERRAULT, FRANK

PERRAULT (FRANK 4 WAYNE) HOP FARM (c/o FRANK)

PERRAULT, STEVEN M.

PERRAULT, WAYNE

PUTERBAUGH, R. MARTIN

REGIMBAL 4 REGIM8AL (ALAN F. 4 LAURENT d/b/a/)

RIEL, DONALO P.

RIEL, DONALD P. 4 SONS (c/o DONALD)

RIEL, 3ER0ME 0.

RIEL, LEONARD F.

RIEL, LEONARD W.

RIEL RANCHES, INC. (c/o RONALD 3. RIEL)

ROBILLARO, LEO

376,982

492,919

-0-

220,466

68,571

80,000

359,851

525,398

214,153

-0-

98,353

241,118

66,813

534,211

-0-

1979 ALLOT.
AT 10555 /l

lb». - -

395,831

20
1980 BASE AS
OF 4/2/79 /2

396,982

N.C.

178,466

-0-

-0-

42,000

242,851

445,398

114,656

123,497

N.C.

N.C.

N.C.

N.C.

35,896

N.C.

N.C.

1,244,516

36,500

100,000

-0-

N.C.

159,372

N.C.

328,190

-0-

262,857

653,469

N.C.

N.C.

94,000

17,487

N.C.

284,553

N.C.

N.C.

110,891

N.C.

758,830

-0-

573,476

ROONEY HOP RANCH(WM. L., DON. A., FRANK 3.4 MRS.T.L. 171,731
d/b/a)

ROY, ALCID 485,311

ROY FARMS, INC. (c/o LESTER W. ROY)

ROY, LESLIE A.

ROY, STANLEY A.

ST. MARY, CHARLES A.

1,339,683

120,580

130,000

ST. HARY, CHARLES P.(JIM) 244,391

SALI, KASPER -0-

SAUVE 4 SON FARMS, INC. (c/o LOUIS 4 MICHAEL L. SAUVE) 424,520

S.VJVE, WILMA S. 313,190

SCYMANSKI, PETER 85,795

SEGAL, 30HN B. 382,857

SHAMROCK RANCH (GEORGE H. GANNON, 3R. d/b/a) 621,469

SHINN 4 SON (HARLAN L. 4 EDWARD d/b/a/) 527,221

SIMCOE HOP RANCHES, INC. (c/o WM. GASSELING) 60,135

SMITH, MICHAEL M. -0-

STEGEMAN, MICHAEL E. -0-

STRAUSZ, DAVID A. 420,107

SYBOUTS, GERALD F. 304,553

TOBIN (L.4H.) BROS., INC. (c/o LAWRENCE K.) 207,344

TOBIN (L.4H.)BR0S. FARMS, INC. (LAWRENCE K. TOBIN d/b/s) 240,585

TOBIN, LAWRENCE K. 90,891

TOBIN, LEONARD 74,034

WYCl'OTF, CLIFFORD 0. -0-

WYCKOFF FARMS, INC. (c/o CLIFFORD D. WYCKOFF) 758,830

517,565

-0-

231,489

72,000

84,000

377,844

551,667

224,861

-0-

103,271

253,174

70,154

560,922

-0-

180,318

509,576

1,406,666

-0-

126,509

136,500

256,611

-0-

445,746

328,850

90,085

402,000

652,541

553,582

63,142

-0-

-0-

441,112

319,781

217,711

252,614

95,436

77,736

-0-

796,772

372.490



OREGON

GROWER

ANNEN BROS., INC. (c/o 30SEPH H.)

B.C. FARMS (BRUCE 4 CHAS. DAVIDSON d/b/a)

BERNING, LOUIS G.

BUDREAU, LUCILLE

CAPITOL FARMS, INC. (c/o ROGER A. KERR)

CENTENNIAL FARMS (3EFF A. WEATHERS 4 SIBLING d/b/a)

CNR FARMS, INC.(c/o CHARLES STAUFFER)

COLEMAN FARMS, INC. (c/o 30HN F. COLEMAN)

COLEMAN, 30HN F.

COLEMAN RANCH, INC. (c/o ROBERT T. COLEMAN)

COLEMAN, WM., A.

COLEMAN, STEPHEN 0.

CROSBY HOP FARMS, INC. (c/o E. W. CROSBY, 3R.)

DAVIDSON, 3AMES E.

FAIRFIELD FARMS, INC. (c/o WILLIAM A. COLEMAN)

FINNEY LAKE FARM (OONALD C. 4 CARL W. WEATHERS d/b/a

FOBERT, FRANK 4 BILL

GESCHWILL, FRED, HENRY 3., 4 WM. 3.

GOSCHIE FARMS, INC.

GOULET FARMS, INC. (c/o HOMER L. 4 PHILLIP H.)

GOULET, HOMER L.

GOULET, PHILIP H.

GREENLEAF HOP FARM, INC. (c/o DONALD F. COLEMAN)

HORSESHOE LAKE FARMS (3AMES N., SAM,DAVE 4 3ACK SMITH
d/b/a)

KERR HOP RANCH (ROGER A. KERR d/b/a)

KING,MELVIN A.

KIRK HOP FARMS, INC. (c/o RICHARO C. KIRK)

21

1979 BASE

1979 ALLOT.

AT 10556 /l
1980 BASE AS
OF 4/2/79 /2

377,419 396,290 353,419

-0- -0- 34,000

300,270 315,284 N.C.

-0- -0- 37,868

283,770 297,959 N.C.

35,000 36,750 N.C.

-0- -0- 100,000

260,685 273,719 114,022

-0- -0- 118,092

338,008 354,909 325,627

-0- -0- 118,091

85,000 89,250 N.C.

346,155 363,463 351,155

270,607 284,137 151,940

259,379 272,873 113,217

105,781 111,070 N.C.

226,725 238,061 168,857

241,552 253,630 N.C.

383,211 402,372 364,163

454,816 477,557 30,000

-0- -0- 262,632

-0- -0- 162,184

119,789 125,778 N.C.

385,487 404,761 N.C.

137,012 143,863 N.C.

-0- -0- 135,029

388,781 408,220 N.C.



22

OREGON (CONT'D) 1979 ALLOT. 1980 BASE AS

1979 BASE AT 10556 /l OF 4/2/79 /2

81,967 86,065 38,225

247,117 259,473 N.C.

162,745 170,882 N.C.

39,107 41,062 N.C.

122,116 128,222 N.C.

) 73,305 76,970 N.C.

456,506 479,331 456,051

-0- -0- 25,455

-0- -0- 50,000

142,512 149,638 N.C.

568,126 596,532 518,126

621,342 652,409 526,313

291,367 305,935 N.C.

214,737 225,474 179,737

-0- -0- 12,742

50,358 52,876 N.C.

GROWER

LEAVY FARMS (c/o PATRICK LEAVY)

MISSION BOTTOM FARMS, INC. (c/o DONALD C. WEATHERS)

P-M RANCH, INC. (c/o PHILIP E. WOLF, 3R.)

R D FARMS, INC. (c/o RAY DAVIDSON)

SAN SALVADOR FARMS, INC. (c/o CARL EUGENE SMITH)

SCHWABAUER FARMS (KENNETH ANO L. 3. SCHWABAUER d/b/a)

SERRES, ADELA 4 30SEPH SERRES ESTATE (c/o ADELA)

SERRES, 30HN

SERRES, PAUL 3.

SMITH, DAVID C.

STAUFFER BROS. (NORMAN 4 ROBERT d/b/a)

SUNNYBROOK HOP YARDS, INC. (c/o CHARLES LATHROP)

VALLEY HOP FARMS, INC. (c/o ROBERT T. COLEMAN)

WEATHERS, CARL W.

WILMES, PATRICIA

WILMES, WILFRIED



IDAHO

GROWER 1979 BASE

ENROSE FARMS, INC. (c/o VERNON M. BATT) 354,989

GEM HOP COMPANY (HAROLD 3. 4 OOUGLAS G. BATT d/b/a) 441,808

GOOOING FARMS, INC. (c/o FRED GOODING) 448,082

GREENLEAF FARMS, INC. (c/o ROBERT M. BATT) 354,975

NOTUS HOP CO., INC. (c/o VERNON M. BATT) 65,176

OBENOORF, BERNARD 181,120

OBENDORF, ORVILLE 110,000

RIM RANCHES 4 R 4 0, INC. (c/o RAY OBENDORF) 845,571

SALI, RONALD 3. 35,000

SUTER FARMS, INC. (c/o LAURA SUTER"KNIE) 382,816

WILDER FARMS, INC. (c/o OONALD R., 4 REED BATT) 421,840

WILDER HOP COMPANY (c/o FRED 8ATT) 421,824

CALIFORNIA

ROONEY BROS., INC. (c/o PETER M. 4 EDWARO T.) 388,978

ROONEY, F. L., INC. (c/o BERNARO 3. ROONEY) 210,071

SIGNOROTTI, GEORGE W. 260,704

WESTERBERG FARMS ( P. F. ESTATE 4 MIKE d/b/a) 332,038

CALIFORNIA - WASHINGTON - IDAHO

1979 ALLOT.

AT 10555 /l
- - lbs. -

372,738

463,898

470,486

372,724

68,435

190,176

115,500

887,850

36,750

401,957

442,932

442,915

408,427

220,575

273,739

348,640

23

1980 BASE AS

OF 4/2/79 /2

514,989

N.C.

408,082

384,975

N.C.

N.C.

90,000

875,571

-0-

202,816

441,840

441,824

N.C.

160,071

N.C.

212,990

GOLDEN GATE HOP RANCHES, INC.(c/o A. C. ZUCCHI) 2,538,749

CALIFORNIA - WASHINGTON - OREGON - IDAHO

JOHN I. HAAS, INC. (c/o FREDERICK 3. HAAS) 4,906,739

2,665,686 3,634,923

5,152,076 6,156,427

TOTAL ALL STATES 59.269.877 62.233.371
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AR3HEUSER-BUSCH ARID FILLER SLEC
rhe way it splits up as we

start this year of 1980, the
top six U.S. brewers share a

whopping 82 percent slice of the
beer market pie, leaving the
crumbs (only 17.9%) to all their
smaller competitors.
Anheuser-Busch retains its first

place position with a 27.5 percent
chunk, with Miller a close second
enjoying a 21.3 percent morsel,
trailed by Schlitz (10%), Pabst
(9%), Coors (7.7%) and Heileman
(6.6%).
And there's another way to

carve up the pie. Splitting it just
about in half, the U.S. market
divides between one bloc shared by
two growing national marketers
and another formed by the rest of
the nation's brewers—all adapting
with varying degrees of success to
the tremendous upheaval which
has characterized the beer busi
ness in recent years. The diversi

fied bloc of all but the top two
brewers still claims, by just two
percent, a majority of the sales of
United States beers. Anheuser-
Busch and Miller share 49 percent
of the market.
To carry this pie-cutting game

perhaps too far, especially for
those gallant smaller brewers who
have survived up until now,
there's still another way to carve
up the U.S. beer business. That is
between the 12 leaders and all the
others. When the dozen at the top
walked away from the table last
year with their 97.8 percent piece,
there was only a sliver of 2.2 per
cent for the other 32 brewing com
panies left in this country.
The competition between A-B

and Miller was well publicized in
virtually all media over the last
two years. Even non-beer drinkers
recognize the companys' products
through their artful television

campaigns. Last year, a public re
lations blitz supplemented the ad
vertising campaigns. The great
beerwar, with its battles of images
and skirmishes of words, helped
create the consumer recognition
necessary for beer distributors to
gainnew accounts. However fierce
the "war," the net effect was to-
give the competitors a bigger ring
to share. Together, Anheuser-
Busch and Miller grew almost four
percent over 1978.
Nine brewing companies sold 90

percent of the U.S. beer last year.
Changes in each of these com
panies in 1979 varied from a vol
ume loss of 14.3 percent by Schlitz
to a gain of 23 percent by Heileman
(see table 1). With its acquisitions,
Heileman boosted its growth rate
evenmore—56.8 percent over 1978
volume.
Continued consolidation is re

flected in themarket share changes

TOP FIVE BREWERS-A TEN-YEAR COMPARISON 61.9

A-B MILLER SCHLITZ PABST COORS ALL OTHERS
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(see table 2). Of the top nine, all
gains were by Anheuser-Busch,
Miller, and Heileman. Coors,right
in the middle of the-group, main
tained equilibrium, but despite
opening new markets and initiat
ing newadvertising campaigns, no
growth in market share. Volume
increase, however, edged up 2.8
percent. While new products by
Coors are expected to hit test mar
kets soon,the brewerydoesnot yet
have the demand necessary to jus
tify the second brewery which it
has talked about building.
Schlitz, the biggest loser in the

restructured market, sold one of its
breweries, a new one, to Anheuser-
Busch. With a dwindling volume
base, its loss ratio spirals down
ward. New management, new ad
vertising, new brewing processes
and new products—notably Er-
langer—have not so far been able
to bring about a turnaround. In
1979, Schlitz lost more volume
than it did in 1978. Its market
share fell 2.1 points to ten percent.
Pabst, in a dramatic move,

brought in a former Anheuser-
Busch advertising executive as

president of the company at the
beginning of the last quarter, after
buying Blitz-Weinhard early in the
year and closing its Los Angeles
brewery. The consolidation
marked the merging of the oldest
Milwaukee brewery with the oldest

western brewery. The company
completed its repricing from popu
lar to premium levels and brought
strong beer back to Oklahoma,
where restrictive state law had
pushed out other major brewers.

(continued)

U.S. MALT BEVERAGE IMPORTS
1979/1978

Netherlands
Canada
Germany
Mexico
U.K./lreland
Australia
Japan
Philippines
Denmark
Norway
Others

Total all nations

Tabulatedby Modern Brewery

1979
In Gallons

61,660,303
40,343,293
14,208,999
9,094,305
4,767,790
2,223,678
1,171,921
877,875
621,001
599,536
2,160,939

137,729,640
(4,442,892 bbl)
Age—copyright 1980.

1978
In Gallons

47,511,321
30,876,128
11,989,071
6,344,816
4,162,321
1,595,820
924,330
878,105
713,709
658,985

. 1,621,227.'

107,275,833 •
(3,460,511 bbl)

Percent
Change

29.8
30.7
18.5
43.3
.14.5
39.3
26.8
0.0

-13.0
-9.0
33.3

28.4

TEN-YEAR COMPARISON OF LEADING U.S. BREWERS

A-B
Miller
Schlitz
Pabst
Coors
Heileman
Olympia
Stroh
Schmidt
Schaefer
Faistaff

Total Industry

1979 Sales 1979 Sales
Position 31-Gal. Barrels

1
2

3
4
5
6
7

8
9
10
11

46,200,000
35,794,225
16,800,000
15,115,000
12,912,000
11,520,000*
6,029,000
6,015,000
3,850,000
3,537,000
3,489,426

168,200,000
'Includes Carting Sales.
' 'In1969, Carting sold 5,440,000 Bbl. andwas No. 7.
Tabulated byModern Brewery Age—copyright 1980.

Modern Brewery Age, April 21,1980

1969 Sales
31-Gal. Barrels

18,860,000
5,189,000
13,709,359
10,250,000
6,350,000
2,215,500**
3,375,000
2,939,000
2,950,000
5,450,000
6,191,500

116,271,320

1969 Sales
Position

1
8
2
3
4
17
12
15
13
6
5

44.66

Gain or Loss
Percentage

145.0
589.8
22.5
47.4
103.3
420.0
78.6
104.7
30.5.

-35.1
-43.64

MS-23



STATISTICAL STUDY
(continued)

Volume losses were stemmed—
from 4.0 percent in 1978 to 1.6 in
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1979. Pabst's market share fell
half a point to nine percent.
Topping all brewers in growth

rate, Heileman upped its market
share, with acquisition of Carling
National, to 6.6 percent. The com
pany now .has the largest distribu-.
tion network in the country.
Brands and marketing, though,
remain regional, except for Tu-
borg. Profitability is maintained
.through acquisition of ailing brew
eries at "fire sale" prices. This
year, the major buy was Carling
National for $35.3 million, with
barrelage for 1978 at 7.1 million.
.Different from national marketers.
in several ways, the company, for
instance, places more emphasis on

price alternatives for the con
sumer. Heileman President Rus
sell Cleary advocates the use of
less expensive packaging to keep
product prices down. He notes the
growing popularity of refillable
bottles, for mst^ce,j|VOT instates,
without mandatory deposit.
Olympia, like Coors, lost half a

share point in 1979. Volume drop,
however, was sharper, down 9.5
percent. The company's lead over.
Stroh was reduced to 14,000 bar
rels. Stroh lost five percent of its
prior year's volume. Company offi
cials attribute this loss to resis
tance to repositioning, or.price in-_
creases, in some markets. Both
Olympia and Stroh have begun
market expansion programs in the
last two years, but Stroh, with its
planned acquisition- of_P.&M..
Schaefer, promises to pull ahead.
The Stroh interest in Schaefer is

now 37 percent and sales results
are still reported separately. If
combined, however, volume would.

26

be 9.6 million barrels, much more
than Olympia, but well under
Heileman. Inter-regional alliances,
such as that ofSchaefer and Stroh,
and in a somewhat different way,
Heileman and Carling National, is
one way brewers without the re
sources of Miller and Anheuser-
Busch have kept regional brew
eries . alive.. Similarly,_Olympia
operates Lone Star in Texas as a
local brewery and Pabst, Blitz-
Weinhard. C. Schmidt, which al-

Modern Brewery Age, April 21,1980



ready acquired numerous regional
brands in previous years, was un
able to obtain the Schaefer notes
that Stroh later picked up, because
of Schaefer's resistance and a judi
cial anti-trust judgment.
Among the Falstaff^General-

Brewing family owned by Paul
Kalmanovitz, Pearl Brewing has
been the notable success story.
Now supplying eastern U.S. and

_ Californiamarkets, Pearl's growth-
rate was 16.3 percent in 1979.
However, the overall Falstaff/
General barrelage last year was
only 3,489,426 as compared to the

_. previous yearns figure of_4,600,00Q_
—a drop of 24.1 percent. One rea
son for the plunge: the 1978 barrel-
age included shipments from Fal
staffs San Francisco brewery

_ through April,,whenitshut dowiu_
It should be noted that General's

Vancouver brewery increased bar
relage 15 percent in 1979 to a total
of 565,000, partly because it
_ picked up business with_the_clos^_
ing of the San Francisco plant.
A flaw in the Falstaff/General

was the sales performance of the
Narragansett (R.I.) brewery,
which fell off-28.1-percent, _with-_
total barrelage sales of 607,874 last
year.

Small breweries attesting to the
survival of the local brewery are
.Pittsburgh and.GeneseeJ_Under_a_
new president, William Smith,
Pittsburgh turned around a seven-
year decline by targeting both the
light beer market and private label
.markets as potential_solutions_to
the company's decline.
Competition and market share,

of course, is the biggest of the
forces that influence the distribu
tion .of beer..As a controlled prod:
uct, however, the influenceof state

Modern Brewery Age, April 21,1980

and federal government is an ever-
present factor. At all levels, actual
and increased taxes affect prices,
already pressured by skyrocketing
increases in raw materials. Vir
tually every state is intimately
-involvedJnjietermingjthe_extent_
and the rules of beer distribution.
The involvement of the states is
supplemented by that of the fed
eral government — through the
_Treasury_departments' Bureau.oL
Alcohol, Tobacco, and Firearms.
However, federal and state regula
tion of the market is under scru
tiny by legislators across the coun-
Jry^Interest groups_want morej>r_
less regulation, depending on the
issues involved, and government
affairs is a significant part of
brewer and wholesaler planning.
A gradual erosion ofiederaljeg-_

ulation of beer marketing along
with greater state discretion ap
pears to be an inevitable conse
quence of the current political push
_for_deregulation. In..June-o£Jast-
year, a U.S. Circuit Court ruled
that the state of Florida, not the
BATF, has final control over regu
lating alcoholic beverages within
Jts_boundaries.—The—judgment-
pointed out that the 21st amend
ment presumes state power over
the alcoholic beverage trade, the
historical conflict between federal
andstate governmentsin.thisarea tribution_questions^have a_poten=_2n
notwithstanding
A pending Supreme Court deci

sion will determine whether state
price posting laws in California can
_be_struck-down_as-anti-competi=-
tive. More broadly, the decision
may affect the balance of power in
the federal / state jurisdictional
conflict. If the Supreme Court fol-
Jows_the_same_reasoning_as_the_
lower court did in the Florida deci
sion, then states may be able to
regulate or deregulate the industry
at the discretion of their legisla-

tures, administrators, and attor
ney generals. The anti-trust provi
sions of the Commerce Clause of
the Constitution, used by oppo
nents of state regulation, would
then be secondary to the 21st
.amendment,
State control over pricinjg is a

related issue which can affect the
beer market. Price affirmation,
required by some control states for
-liquor, insures-that-suppliers-sell 45
in a state at prices as low as any-"
where else in the country. In the
past, brewers effectively argued
against application to beer of such
_legislation_in_the_statea_on_the__40
basis of perishability and the re
gional nature of the business.
Argument against price affirma
tion for beer in New Mexico, where
_such_legislation-did_-slip_-by_the 3c
industry last year, depend in part
on interference with interstate
trade. If federal influence is dimin
ished, however, by the Supreme
J3ourt^wholesalers-in-states-where n
prices are high may begin to push
for such legislation. Potentially,
the issue is a divisive one in the
trade, just as franchise legislation,
no_longer_sought-at-the national—25
level, but now in the domain of the
individual state groups, has been
in the past.
Product considerations, like dis

tially heavy impact on the market
The most pressing of these in
volves the growing national and
international concerns about alco-
-holism—More—states—have—been—
reversing the trend, which fol-

27

50

30

15

lowed the Viet Nam War, to grant
young people between 18 and 21
drinking privileges. Now, of
_course,_any_national—registration—. •< ,->
or draft move might again slow
down the push for a more restric
tive drinking age.
Industry concerns about ingre

dient labeling-peaked—last—year— 5

r- - I CTrrr
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97 PERCENT OF THE BEER BUSINESS
MARKET SHARES--TOP 12 BREWERS

1979 1978

Anheuser-Busch 27.5% 25.6%
Miller 21.3 19.3
Schlitz 10.0 12.1
Pabst 9.0 9.5
Coors 7.7 7.7
Heileman* 6.6* 4.4
Olympia 3.6 4.1
Stroh 3.6 3.9
C. Schmidt 2.3 2.3
Falstaff/General 2.1 2.8
Schaefer 2.1 2.4
Genesee 2.0 1.8

'Includes three quarters of Carling National sales.

Tabulated by Modern Brewery Age--copyrtght 1980. TABLE 2.

STATISTICAL STUDY

(continued)

when the BATF issued proposed
regulations under pressure from
the Food and Drug Administra
tion. By the end of the year, how
ever, the more immediate concern
was health warning labels, which
came up repeatedly in the U.S.
Congress. Both general warnings
on the dangers of drinking, as well
as specific ones on fetal alcohol
syndrome, have been proposed.
An important administrative rec
ommendation on the controversial
issue, requested by Congress, is
due in June.

Last year, the ingredient label
ing issue became a point of bitter
contention between Anheuser-
Busch and Miller, both of whom
publicized their positions before
federal agencies. With the Federal
Trade Commission and the Bureau
of Alcohol, Tobacco and Firearms
both under attack, however, the
use of either agency to settle ques
tions about beer advertising or
labelingbecomes a less likely alter
native. Whether or not BATF will
ever promulgate the partial ingre
dient labeling requirement sup
ported by the brewers' trade group
and criticized by Miller Brewing
may depend on the influence of

other beverage trade groups ac
tively opposing it, the strength of
the Food and Drug Administra
tion, and the analysis of its impact
on prices.
Advertising regulations, if pro

posed this year as planned by the
Bureau of Alcohol, Tobacco and
Firearms, may provideyet another
forum for those urging stricter
control of beverage alcohol prod
ucts. And deposit legislation, held
at bay in 1979 by concerted efforts
in Nebraska, Washington and
Ohio, still simmers inmany states.
With the end of the decade, the

U.S. beer industry splits in two.
Anheuser-Busch and Miller make
one half of it. All other brewers
comprise the other half. But com
mon to all were problems other
than competition: beer is regu
lated as both a food and as an alco
holic beverage. It is taxed as soon
as it is brewed and again as it is
sold in each state. Its local market
ing must meet local mores, its
handling must comply with qual
ity control standards. Historically
a beverage ofmoderation, it is still
targeted in current efforts to com
bat alcoholism. Its packaging is
highly controversial, but the basis
for an entire system of efficient dis
tribution. Beer marketing and dis
tribution in the 1980's will con
tinue to be a competitive and a
complex challenge to all who
engage in its production, distribu
tion and ultimate sale. •

U.S. Beer Sales-Domestic and Imported

Barrels in
1979

Millions % of Total
1978 1979 1978

% Gain
Over Last Year
1979 1978

Domestic beer
Imported beer
Total Sales

168.2
4.4

172.6

162.3 97.5
3.5 2.5

165.8 100

97.9
2.1

100

3.6 3.4
28.4 36.0
4.1 3.9

Tabulated by Modern Brewery Age—copyright 1980.
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U.S. BEER EXPORTS DECLINE 24%
30

The spectacular increase in U.S.
exports of beer to Taiwan in

1979 helped offset the marked de
cline in exports to Canada. Unu
sual situations contributed to the
great changes in our beer exports
to these markets in the last two
years. U.S. beer exports to tourist
centers in the Caribbean continued
to rise. Hong Kong surpassed Can
ada to become our second largest
export market for beer in 1979.
The strike by brewery workers

in Canada during the summer of
1978 contributed to unusually
large exports of 13.5 million gal
lons of U.S. beer valued at $17.4
million to Canada during 1978.
The value in 1977 had been only
$1.7 million. Our beer exports to
Canada in 1979 fell back to 2.2 mil
lion gallons valued at $3.3 million.
Total U.S. exports of beer to all

countries increased from 11.3 mil

lion gallons in 1977 to 25.8 million
gallons in 1978 valued at $35.4 mil
lion, or double the $16.6 million of
the previous year. The decline of
11.3 million gallons in shipments
to Canada during 1979would have
caused a shattering reduction in
our total beer exports if the large
increase in recorded exports to Tai
wan had not occurred. U.S. beer
exports declined 24 percent in
quantity to 19.6 million gallons in
1979, and the value declined by 17
percent to $29.3 million.

Exports to Taiwan soar

U.S. exports of beer to Taiwan
soared from a token 9,000 gallons
in 1978 to seven million gallons in
1979 and the value rose to $10
million.
Stores catering to Americans

living and working in Taiwan are
well stocked with an assortment of

U.S. EXPORTS TO MAJOR MARKETS
1978 1979 1978 1979

Destination
(1,000 Gallons) (1,000 Dollars)

Taiwan 9 7,039 18 10,023
Hong Kong 2,720 3,403 3,539 4,536
Canada 13,490 2,167 17,392 3,326
Netherland Antilles 229 635 424 1,247
Columbia 299 675 469 : 1,075

Bermuda 460 535 652 761
Cayman Islands 135 191 223 370
Panama 140 89 252 132
Leeward & Windward -.,.

Islands 75 108 152 ""225
Mexico 66 211 : .".,175 ;:.'.;.• 242
United Kingdom 205 165 " .255 - ^ 250
Japan 60 135 '518 452
Lebanon 121 199 173 289
UAE 45 39 91 74
Bahrain 77 45 121 76

South Korea . 8 18 18 44
Nicaragua 17 24 31 58
Guatemala 7 19 14 61

Total 25,815 19,631 35,401 29,330
Source: Bureau of the Census runs for January-December of 1978 and 1979.

MS-28

American brands of beer. Imports
for some of the stores operated by a
special foundation are free of im
port duties. Taiwan had a trade
surplus of over $2 billion with the
United States in the last two
years. This led to the relaxation of
import regulations for commodi
ties classified as "semi-luxuries."
U.S. exports of beer to Taiwan are
likely to increase again in 1980.
Duty-free imports into Hong

Kong are also rising. U.S. exports
of beer to Hong Kong increased
from 2.7 million gallons in 1978 to
3.4 million gallons in 1979 and the
value rose from $3.5 million to $4.5
million. Hong Kong's imports of
beer from China and Singapore
have not increased in recent years
at the rate imports from the United
States have. Many of the leading
hotels on HongKong Island and in
Kowloon now have American
brands of beer available and this
should push the value of U.S. beer
exports to Hong Kong up to $6
million in 1980.
The move by Asian countries to

allow more imports of consumer
goods because of changes in trade
policy should open the way to
larger exports of U.S. beer to that
continent.
Mexico may use some of its

extra billions of petroleum income
to allow larger beer imports, pos
sibly including some American
brands for foreign technicians
working in its petroleum industry.
U.S. beer exports to various

markets in the Caribbean con
tinued to rise in 1979.
Sales ofU.S. beer in the Mideast

increased in 1979, despite rising
competition from Singapore and
European suppliers.
However, shipments to Bahrain

and the United Arab Emirates de
clined last year. Egypt has many
new international hotels which re
centlyopenedfor the influx of for- (
eign tourists. Some of these hotels
are even serving beer from Israel.

Modern Brewery Age, April 21,1980
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Welt-Biererzeugung 1979
WORLD BEER PRODUCTION, 1979, in hectoliters. 1 hi = 26.39 gal or 0.8547 bb"

Die nachstehende Aufstellung basiert auf den Berichten der Firma Joh.
Barth & Sohn, Nurnberg, deren neuester Jahresbericht „Hopfen 1979/
1980" soeben erschienen ist. Die Welt-Biererzeugung erreichte 1979 rd.

Land

1979

1000 hi

1978 1977

1978. (Zuwachs von 1977 auf 1978 = 2,5 %). Viele europdische Lander Siidafrika 6 800 6 000 6 000

konnten ein Plus verzeichnen, so dafi der kontinentale Ausstofi einen Zu- Nigeria
Kamerun
Kenia
Zaire

6 710 4 890 3315

wachs von 3 % hatte. InAmerika betrug die Zunahme 3,5 %, inAfrika 9,5 3 000 2 100 2 000

% und in Asien 10 %. In Australien/Ozeanien trat ein leichter
ein (=1,5 %).

Riickgang 2 800
2 619

2 250
3 905

2 500
4 196

Elfenbeinkiiste
Sambia
Ruanda/Burundi

1 300
1 000
935

1 250 1 050

Land 1000 hi
1 000
980

967

892
1979 1978 1977 Tansania

Simbabwe
900
900

850
730

780
BR Deutschland 91 623 91 656 94 300 900
UdSSR*) 70 000 65 000 65 000 Angola*) 800 1 000 1 030
GroSbritannien 67 416 65 880 66 085 Gabun 650 529 450

Tschechoslowakei 23 610 22 058 22 500 Algerien*) 600 600 600
DDR 23 000 23 000 22 000 Athiopien 574 435 410

Frankreich 22 793 22 781 22 772 Mosambik 573 693 850

Spanien 19 712 18 653 18 600 VR Kongo 491 464 377
Niederlande 15 388 14 651 13 970 Obervolta 490 200 190
Belgien 13 681 13 830 14 035 Agypten 430 415 350
Jugoslawien 11 254 10 005 9 588 Marokko 389 346 330
Polen 11 127 11 378 12 069 Ghana 383 500 705
Italien 8 899 7 963 7 338 Togo 350 290 185
Danemark 8 307 8 057 8 453 Benin 350 225 185
Rumanien*) 8 300 8 150 7 910 Tunesien 349 354 320
Osterreich 7 660 7 480 7611 Senegal 300 238 250
Ungarn*) 7 500 7 244 7 003 Zentralafrika 240 239 202
Irland 6 039 5 824 5 659 Madagaskar 234 253 248
Bulgarien*) 5 500 5 160 5 200 Mauritius u. Reunion 225 200 165
Schweden 4 033 4 111 4 515 Namibia 221 150 130
Schweiz 4 022 4 000 4 033 Liberia 180 160 120
Portugal 3 300 2 852 2 274 Tschad 136 185 160
Finnland 2 698 2 606 2613 Uganda 102 295 180
Griechenland 2 200

1 917
2 100
1 915

1 720
1 984

Sudan 82 104 90
Norwegen Afrika 35 113 32 070 30 431Luxemburg 732

117
682
100

703
100Malta

Island 33 32 37
Japan
Philippinen
Siidkorea
VR China*)

44 758
7 177
6 425
5 000

44 300 41 242

Europa 440 861 427 168 428 072
6 225
4 654
1 800

6 000

2 541
1 750

USA') 195 858 189 745 183 629 Tiirkei 2 630 2 460 2 040
Brasilien*) 28 OOU 26 530 23 000 Taiwan 2 450 2 142 1 620
Mexiko 24 649 21 994 21 045 Malaysia u. Singapur 1 565 1 270 1 190
Kanada 20 540 20 386 20 389 Thailand 1 558 1 300 970
Kolumbien 11 354 10 964 10 123 Vietnam*) 1 500 1 500 1 500
Venezuela 10 000 9 300 7 500 Indien*) 1 200 1 344 850
Peru 4 616 4 200 5 200 Hongkong 700 624 600
Kuba 2 307 3 000 3 500 Indonesien 560 544 531
Ekuador 2 263 1 980 1 600 Israel 492 456 424
Argentinien 2 100 2 043 2 543 Irak 430 300 305
Chile 1 698 1499 1 383 Libanon*) 190 100 115
Bolivien 1 063 1063 969 Zypern 174 152 135
Guatemala 800 795 675 Sri Lanka*) 95 75 71
Dominikan. Republik 763 623 605 Syrien 80 130 80
Costa Rica 750 670 470 Jordanien 80 47 49
Puerto Rico
Uruguay

735
650
582
580
550
520

485

631
650
490
580
550
500

416

436

600
400
576
550
430
364

Asien 77 064 69 868 62 610

Panama
Jamaika
Nicaragua
Paraguay
Honduras

Australien

Neuseeland
Ozeanien

19 678
3 753
150

19511
4 371

92

19511
4 180
96

Australien/Ozeanien 23 581 23 974 23 787
El Salvador 439 600 600
Trinidad u. Tobago
Martinique
Guadeloupe

350
53
35

300

100

290

96

Welt 888 359 852 689 831 873

*) Schatzung— ') USA:DieAngaben betreffenden versteuerten Bierab-
satz. Produktionsmengen (inkl. niCht VerSteuertfr tmrl f»vrv-\rri*»rter Men-

M10 hi..
Amerika 311 740 299 609 286 973 gen) It. Barth-Bericht 1979: : 15,809 Mio hi.

** U1JV W<-\k_/«_/l Lllbl

1978: 210,135
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HOP BREEDING

Exchange of Germplasm

Germplasm distributed in 1979.

Table 1 lists in alphabetical order recipients of hop germplasm distributed
from our project in 1979. In addition to hop growers and scientists at various
universities, hop germplasm was distributed to researchers in West Germany, Aus
tralia, Yugoslavia and Czechoslovakia. A large amount of breeding material was
sent to C. E. Zimmermann, USDA-SEA, Prosser, WA for evaluation under semi-arid
conditions in the Yakima Valley.

Germplasm received at Corvallis.

Attempts continue to upgrade the U.S. World Hop Collection. Old established
hop varieties, new breeding material and new varieties were received from England,
Yugoslavia as well as from Parma, ID and Prosser, WA (Table 2). The two new hop
varieties from England, Wye Saxon and Wye Viking are the most recent releases from
the Hop Research Institute at Wye College, England. Both are tolerant to downy
mildew, have high alpha acid potential and some verticiIlium wilt tolerance. The
Yugoslavian material represents 10 wild female genotypes collected in Yugoslavia
by Dr. Wagner, as well as two recent Czechoslovakian aroma hops (probably selected
from Saazer), and three Belgian varieties which apparently are not grown commer
cially any more.

Accession numbers assigned or eliminated in 1979.

The new accession numbers assigned in 1979 are listed in Table 3. Bullion 6A,
a virus-free selection from Prosser received accession number 21196. USDA accession
numbers were also assigned to virus-free Tettnanger (also called Swiss-Tettnanger)
which is now grown commercially in the Willamette Valley. Four breeding lines from
the 1969 and 1970 crossing program with high yield potential and good quality traits
received selection numbers as did the foreign introductions from Yugoslavia. A
heat-treated USDA 65009 which presumably is free of viruses received USDA accession
number 21219.

No accession numbers were eliminated in 1979.

Crosses made in 1979.

The 1979 crosses were designed to study the feasibility of liquid nitrogen
pollen storage. Four males, 19036M, 19039M, 19172M, and 64103M were crossed to
Cascade in the seedless Smith Yard. Pollen from these four males was sent to
Fort Collins, Colorado, for short-term storage in liquid nitrogen (-196°C) and
also at two other temperature regimes (-18C, 5C). Table 4 shows the results of
these crosses and also gives seed weight and number of seeds per cone. Seeds were
germinated in late winter 1979 and seedlings will be transplanted to a field nur
sery in 1980.

No crosses for breeding purposes were made in 1979.



Table 1: Hop Germplasm distributed in 1979.

Recipient

Annis, Claudia
Dept. Botany, Ore. State Univ.

Berning, Louis
Mount Angel, OR 97362

Brooks, S. N.
USOA-Area Director
Pullman, WA 99163

Coleman, Robert
Gervais, OR 97026

Crandal1, Chere
Dep. General Biology
Liniv. Arizona
Tucson, AZ 35720

Gmelch, Franz
Hop Res. Institute
Wolnzach, W. Germany

Goschie,Herman
Silverton, OR 97381

Haas, John I. Inc.
Salem, OR 97303
Yakima, WA

Oate
sent

Amount
Variety (propagules)

March 22 21041 10

March 21 21056 250

Jan. 24 21040
21041

April 27

May 30

Mav 30

19009M
21087M
19170M
19036M

21049
21185

21091

45
36
60
25

200
200

100

May 10 56013
19005M

5
5

April 17 21055 10

April 27 64032M
64033M
21017M
21089M
21090M

17
15
65
35
11

June 26 21185 1200 +

April 13 2000 *

April 16 21056
21116
21193

35
55
25

March 26 48209
21055
21016

10
10
10

July 16 63015M
64035M

Pollen
Pollen

Reason

Willamette, hobby gardening

Bullion 10A, (v. free), for propagation
by Oki Nurssry, Aurora, OR.

Columbia
Willamette

demonstration plots

37

Fu x FuS *) early flowering
Yug. 3/3 I diploid <? for a
XS x (EKGx£G-KGS) f Fuggle yard
Fu x FuS J

utyrian .. r 3 Potted plants, Obs. plotsHersbrucker-G •>

Ea. triploid, (from Schwabauer), Obs. plots

Cascade genetic studies
dipl. male 3

High alpha GP line, variety collection

med. late
med. late
med. late
late
late J

dipl. males for 3. Gold yard

Hersbrucker-G, offstation trial, from softwoods

Styrian, offstation trial, from softwoods

v.f. Bullion 10A
v.f. 3rewer's Gold

ots. planting + increase, OR.

high-alpha line.Obs.plcts .Alluvial Ranch,OR

Fuggle H, obs. pi. in »ashington
high a GP line,
Fuggle N,

to G. Probasco, delivered by C. E. Zimmermann,
Prosser, WA



Table 1: Continued.

Recipient

Hughes, G. A.
Carlton & United 8reweries
Melbourne, Australia

Kerr, Roger
Salem, OR 97303

Kisgeci , Dr. Jan
Inst. Hop Research
Novi Sad, Yugoslavia

Kralj, Mag. 0.
Inst. Hop Research
Zalec, Yugoslavia

Lehman, M. P.
3ethany,Oklahoma 73008

Oki Nursery, Aurora, OR

Romanko, Or. R. R.
Parma, ID 83660

Schmiitz, Dr. W.
Univ. Hohenheim,
7000 W. Germany

Schwabauer, Ken
Hubbard, OR 97032

Signorotti, George W.
Sloughhouse, CA 95683

Skotland, Dr. C. 3.
Prosser, WA

Date
sent

Amount
Variety (propagules)

March 26

March 12

April 11

April 13

21092
64033M
6403711

21116

21193

21055

April 13 60037
58016
65101

June 7 56013

April 13
May 15

21056

March 28 48209
21040
21041

21190M
21191M

21189M
21102M

21105M
21106M

March 12 21185

March 26 21055

March 20 21196

April 18

Jan. 24

21187
21188
21167
21193
21194
21195

March 19 21185

10
10
10

400

20

10

5
5
5

10

200
500

50
50
50

10
10

10
10

10
10

3000

2
2

20

3
3
3

38

Reason

v.f. Cascade
DM res. male

1 via I. D.
J Hobart, A

Geard, Plant Quarantine,
Australia

v.f. Brewer's Gold, commercial planting 4 increase

high ci GP line, obs. plots

high -i GP line, genotype collection

Utah 526-5, " " Vgermplasm collection

Cascade, hobby gardening, source of 8-vitamins

Wyoming 2-1, Wild Amer.
Utah 526-'-
Talisman

virus free Bullion for commercial propagation
aerial shoots for softwood cuttings

Fuggle H
Columbia (• Verticil 1ium wilt test
Willamette•.}
ea. flowering triploid male

med. flowering triploid male, for M. Obendorf

late flowering triploid male, "

Hersbrucker-G, potted plants,

genetic studies on hop quality

Bullion 5A, stock from C. B. Skotland, Prosser, WA,
via root propagator Fred Netter, Aurora, OR

Southern Brewer, aroma hop 1 d , t obs_ , t
NP2/55, high a hop J>
Hybrid-2, observation plots
Sel. 7005-194 ")

7006-311 f high a lines, virus testing
7006-408 J

Hersbrucker-G, virus testing S propagation



Table 1: concluded.

Recipient

White, George A.
USDA-SEA, Beltsville
MD 20705

Zimmermann, C. E.
'JSDA-SEA, Prosser, WA 99350

Date
sejit

Sept. 28

March 13

Nov. 7

April 6

March 13

March 19

April 5

July 16

Nov. 7

April ifi

39

Variety
Amount

(propagules) Reason

21102M
21104M

21105M
21106M
21175M
21176M
21177M
21178M

64100
21056
19001
21116
48209
21016
64107
21093
56013
21092

21185

21040
21041
65101
62013
65103

21049

21185

21081
21082
21083

2
2

2
2
2
2
2
2

2

2

2
2
2

2
2
2
2
2

144

5

5
5
5

72

21102M III Pollen
21175M
21177M

21178M
21190M

21056
65102
21187
21188

21175M
21176M
21177M
21178M
21189M
21190M
21191M

\m

12
12
12
12

4

4

4

4
4
4
4

2
2

Tripl. males, virus testing: Converse tests: PNRSV + Mos. +
(potted plants) + +

Bullion
Bullion 10A (virus free)
Brewer's Gold
v.f. Brewer's Gold
Fuggle H
Fuggle N (v.free)
Northern Brewer

v.f. Northern Brewer
Cascade
v.f. Cascade

") 2 potted plants each

also sent 4 rhizomes of each
Virus indexing by ELISA

Hersbrucker-G, potted softwood cuttings, virus free
for offstation tests

Columbia
Willamette
Talisman
Comet

E-2(Ea. Cluster Sel.) J

for Ivo Bares, Inst. Genetics
16106 Prague, CSR via FAS, USDA

Styrian, potted plants, low trellis + offsta. plots

Hersbrucker-G, observation plot

Dunav
Neoplan
Vojvod

nta |
ina J

observation plots

for pollinating Yak. Valley, Bullion yard
with ool-len from triploid males for cone size
stimulation

Bullion 10A, potted plants
Yakima Cluster
Southern Brewer
NP2/55

winter survival test

Triploid ma lis for testing as pollinators

Southern Brewer , potted olants
NP 2/55) , potted plants



Table 2: Germplasm received at Corvallis in 1979.

Supplier

R. A. Neve
Wye College, England

R. R. Romanko

Parma, ID

Dr. Tone Wagner
Hop Res. Institute
Zalec, Yugoslavia

Robert Stauffer, Hubbard,
OR

C. E. Zimmermann, Prosser,
WA

Date
received Variety

Oec. 6 Early Prolific
Early Promise
Keyworth's Early
Keyworth's Midseason
Pride of Kent
Sunshine
Wye Saxon
Wye Viking

March 12 21049

April 17

March 9

May 13

20P14
21P01
24P07
26P03
27P04
32P02
33P13
33P34
40P19
41P36

Aromat
Si rem
Nordgard
Groene Bel
Star

21197

21196

I35-29A

W203-99
W401-16

-35
-65
-75
-32
-192
-231
-270
-274

W402-30
-47

W403-89
W406-57
W412-31

40

Amount
(propagules) Remarks

6
6
6
6
4
6
6
6

1000

3
3
3
3
3
3
3
2
3
3

4
4
3
3
3

50

40

5

5
5
1
4
4

5
3
5
3
5

all planted E. Greenhouse, Jan. 22, 1980

old English varieties

released 1974, a 9%, early, DM tolerant, wilt tolerant
released 1974, a 10", 0M tolerant, wilt susceptible

Styrian, off-station testing at Goschie Farms,
Silverton, OR

"\ all planted: greenhouse, April 17, 1979.

, native Wild Yugoslavian O hops

j new Czechoslovakian aroma hops

7 Belgian hop varieties

vf Swiss-Tettnanger, 10 diff. hills, 5 pc. each, clonal
selection

Bullion 6A, heat treated, virus free (vf)

Brewer's Gold x OP, aroma, originally from Idaho

21093(vfNB) x vf 63015M aroma to Smith Yard
65009 x 63012M; aroma;

aroma;

65009 x vf 63012M;

vf 65009 x vf 63012M; aroma;
65009 x vf 63015M; aroma;
6619-04 x S3015M-, aroma;

. Anheuser Busch Brew.Co.
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Table 2: Concluded.

Supplier
Date
received

C.E.Zimmermann, cont'd. May 18

Variety
Amount

(propagules) Remarks

6619-04 x vf 64028M; aroma; to Smith Yard
68052 x vf 63012M; aroma;

41

W417-12
W421-01

-18
-20
-23
-35
-38-
-43*
-44
-50*
-52*

W401-01
-26
-30

W402-15
-50
-105
-123

W403-09
W404-06

-49
W405-22

-71
W406-65

-74
-108

W407-36
-54

W408-10
W410-179
W412-13

-92
W413-10
W416-02

-17
W421-48

Schlitz Brewing Co.

May 18 55009 x 63012M; alpha, Willamette Yard

65009 x vf 63012M;

vf 65009 x vf 63012M; alpha;
65009 x 63015M;

65009 x vf 63015M;

vf 65009 x 63015M;

vf 65009 x vf 63015M;

65009 x 64028M;
vf 65009 x 64028M;
6619-04 x 63015M;

6619-04 x vf 63015M;
6619-04 x 54028M;

68052 x vf 6301211;

" Miller Brew. Co.

" alpha, Miller Brewing Co.

Considered for WA-offstation tests and Brewer Inspection samples.
As of Feb. 1980 the following Washington Selections are under consideration for off-station plots
lamp nlnt-s Mfi arroc\* Vdi?-ia fhinh iir,*,** '.m-ji_io ^-.--t. ,1-1..\ l.^l *. . ..j ,,_ _ n _- j - _ ,._large plots (10 acres)
small plots (2 acre
Final decision will be made by C.E. Zimmermann in March 1980.

W412-18 (high alpha), W421-38 (high alpha), both for Miller Brewing Co.
mall plots (2 acres) : W402-179 (alpha, aroma), W407-33 (aroma) — . - .

in 1980:

W412-152 (alpha, aror,:a), W416-02 (alpna)
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Table 3: New Accession Numbers Assigned in 1979.

Accession
Number Location Source Name or Pedigree

21196

21197

21198

21199

21200

21201

21202

21203

21204

21205

21206

21207

21208

21209

21210

21211

21212

21213

21214

21215

21216

21217

21218

21219

207:1-10 Prosser, WA

232:28-32 Stauffer Farms
Hubbard, OR

227:12-16 Sel. 7003-38

212:17-21 Sel. 7004-03

221:17-21 Sel. 7004-75

238:17-21 Sel. 7005-70

314:11-15 Sel. 6903-107

Greenhouse 20P14, Yugoslavia

21P01, "

24P07, "

Bullion 6A

Swiss-Tettnanger

65009 x 19046M

65009 x 19182M

II

65009 x 63015M

65102 x 64037M

Native Yugoslavian

26P03, " II

27P04, " •I

32P02, " II

33P13, " il

33P34, " li

40P19, " II

41P36, " II

Yugoslavia Aromat

ii
Si rem

Yugoslavia Nordgard 1478

H Groene Bel

ii Star

311:16-20 7005-149
47: 7-8

308;.Ut15 Pposser, MA

65009 x 63015M

(BS x EG-XS) v.f.

42

Remarks

virus-free, heat-treated, meristem tip culture

virus-free, via Prosser, WA, M. Puterbaugh
WA, 10 clonal selections planted
in the Smith Yard, St-1 to St-10

2000 lbs /A, a 8-9 8 7-8, late, DM res.,
tight cone

2200 lbs /A, a 9-11, B 5, late

1800-2000 lbs/A, a 9-11, S 4-5,tight cone (TC)

2000 lbs/A, a 6-10, 8 5-9, TC, ME (med.early)

2000 lbs/A, a 3-5, 8 4-6, high H/C, late

high yield, late, o 3.6, 6 4.2, H/C =• 3.11,
aroma

med. yield, late, a 4.1, B 7.9, H/C = 8.19,
aroma

med. yield, late, a 3.7, 6 5.0, H/C = 0.60,
intensive aroma

high yield, v. late, a 3.9, 8 6.1,
H/C = 2.75, undefined aroma

high yield, med. late, DM res., o 3.6,
B 5.3, H/C = 2.46, aroma

med. yield, late, a 4.2, 8 5.2, H/C = 3.88,
non-hop aroma

high yield, late, DM res., a 3.8, 8 5.3,
H/C = 2.27, unusual aroma

high yield, late, DM to!., a 2.9, 8 4.2,
H/C = 2.85, unpleasant aroma

high yield, DM tol., v. late, a 4.4, 8 5.4,
H/C = 2.67, non-hop aroma

v. high yield, late, DM tol., a 2.2, s 4.2,
H/C = 0, unusual aroma

Czechoslovakian aroma hop, early

Czechoslovakian aroma hop, early

prob. Belgian hop, early, a 8.5, 8 8.8

Belgian variety, late, a 5.5, 8 8.4

Belgian variety, local selection,
med. early, a 3.6, S 5.1

(EG x EG - XS)x(BG2 x EKG-BavS); vigorous,
high yield, alpha lC-11, beta 3-4, late

heat treated USOA 65009, yir»« free
high alpha, high beta, comact cone, late
downy mildew susc., poor storage
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Intermediate Evaluation.

Advanced 10-hill Observation Nursery (Smith Yard).

Over 40 hop varieties and advanced selections that were grown in 10-hill
plots in this seedless yard in 1979 were harvested. The data are presented in
Table 5. Yield levels ranged from over 3000 pounds/acre for the Yugoslavian
variety Vojvodina to a low of slightly over 100 pounds per acre for the Czechoslo
vakian cultivar Saazer, an aroma hop that is \/ery difficult to grow in the United
States. The English variety Wye Target, (USDA 21112), had excellent alpha acid
content but disappointing yields. Other outstanding alpha acid levels were pro
duced by the Yugoslavian varieties Anil , Aurora, by Northern Brewer and by the
advanced USDA breeding lines 21193, 21194, and by the new Idaho variety Galena
(USDA 21182). The aroma variety Styrian (from Yugoslavia) which is closely related
to Fuggle had slightly higher cone production but similar alpha acid content as
Fuggle. Bullion 10A (21056), a virus-free (heat-treated) strain of Bullion again
produced higher yields and higher alpha acid content than regular Bullion (USDA
64100). Similar results were observed during the past 8 years. Bullion 10A has
now been increased and made available for commercial production. Approximately 50
acres of this line were planted in the Willamette Valley in 1979.

Columbia and Willamette, the two Fuggle-like triploids continued to produce
satisfactory yields and alpha acid content in this test, as does Cascade which has
been growing now for nearly 20 years at the same location (211: 1-10) in the Willa
mette Yard. The German Hersbrucker-G (USDA 21185) was a baby plant in 1979 and only
cone samples were available for analysis. This was also the case with the two South
African varieties Southern Brewer and NP2/55.

Advanced 5-hill Seedless Observation Nursery (Smith Yard).

Nearly 40 selections representing a range of breeding material
crosses were harvested in 5-hill plots in 1979. Yield data as well
data and chemical data are presented in Table 6.

from various
as agronomic

Yield, alpha acid content and storage stability showed tremendous variation
among genotypes. Selections with a hop storage index below .4 after 6 months at
room temperature are considered to have excellent storage stability. Unfortunately,
many of the highest yielding selections in this nursery had moderate to poor storage
stability and, therefore, such selections will not be advanced in the future.

The triploid USDA 21091 which is also in the third year of off-station testing
had satisfactory yield levels in 1979 but disappointing alpha acid content, a trend
that was observed already during the last few years. The hop storage index of 21091
also is substantially above the acceptable level, indicating that this genotype has
poor storage stability. Similar information was obtained from the cooperating
brewer who evaluated this hop in bale quantities. Alpha acid content - even in
cold storage - had dropped to about half of the original value after approximately
8 months of cold storage.

USDA 21195, had excellent alpha acid content, (13.7%). However, the yield
level of this selection was rather low, slightly over 7 bales per acre. This hop
also had a higher than average oil content (3.18 ml/100 g). USDA 21180 and 21181,
two breeding lines that were obtained from the 1970 crossing program, continued
to exhibit excellent yield levels and attractive alpha acid content. The storage
index of 21180 and 21181 however was higher than desirable which may have a bearing
on the commercial acceptance of these hops in the future.
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Seedless 2-hill Hop Variety World Collection (Smith Yard).

This is the last year that various aroma hops and less important hops from
foreign countries will be grown at this location. Many of these hops have been
discontinued in foreign countries from commercial production such as the English
varieties Janus, Density, Defender, and Alliance, or the New Zealand varieties
Calicross, First Choice and Smooth Cone. Others are now included in the seedless
10-hill variety observation nursery. The space vacated by this nursery will be
used to expand the 10-hill testing phase in 1980 at this location.

Seedless 5-hill Variety Observation Nursery (Willamette Yard).

This second seedless location on the banks of the Willamette River north of
the seeded hop yard is designed to give backup information to the advanced testing
phase of established hop varieties and experimental lines prior to planting advanced
selections in off-station plots. Standard varieties such as Brewer's Gold, Fuggle,
Cascade, Bullion and a number of aroma hops including low yielding European noble-
aroma hop varieties are included in this test (Variety Evaluation Nursery Table 8).
Yield levels are lower in the Willamette Yard than in the seedless Smith Yard.
Alpha acid content at this location generally is also lower, while seed content
is significantly higher due to lack of sufficient windbreaks. Prevailing winds
from the southwest which bring some pollen to this location from the seeded yard
nearby.

Heat-treated Bullion 10A (USDA 21056) had significantly higher alpha acid
content than regular Bullion but only approximately half the yield. Plants in this
plot, however, were only in the second mature year and had not reached their full
production potential. Heat-treated (presumably virus-free) Brewer's Gold had sub
stantially higher production and somewhat higher alpha acid content as compared to
USDA 19001, the original Brewer's Gold. Other hop varieties in this test were pri
marily grown to provide information on yield levels and alpha acid content. Some
of these and particularly the lower yielding hop cultivars or those with poor stor
age stability, will be removed from this test next year.

Table 9 lists advanced hop selections that are grown adjacent to the Variety
Evaluation Nursery in the Willamette Yard. A number of selections in this test
had attractive yield levels coupled with outstanding alpha acid content. Several
selections from the 1973 crossing program for high alpha acid content, listed in
Table 10, (a follow-up of Table 9) had outstanding resin content. A number of
selections also had an excellent hop storage index (below 0.4) which is particu
larly important for those having high alpha acid content. As was mentioned earlier,
yield levels at this location are generally below those of the Smith Yard and should
be compared with the standard controls Bullion, Fuggle, Cascade and Brewer's Gold
listed in Table 8.

Among the promising high-alpha selections in Table 10 are 7311-108 (yield +
alpha), 7311-105 (yield + alpha), 7312-09 (over 17% alpha and good storage), 7312-
41 (over 15% alpha), 7313-83 (over 15% alpha), 7313-110 (good yield and alpha), and
some selections from crosses involving USDA 21055 as the female parent. A number of
these selections, however, appear to exhibit the typical Wild American phenotype
which is also reflected and the aroma characteristics as evaluated by hand rubbing
and sniffing.

Table 11 presents a summary of potentially valuable male high-alpha selections
evaluated in 1978 and 1979. A number of these selections exhibited excellent quality
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traits both in 1978 and 1979 with alpha acid levels in excess of 50% (lupulin
basis) and an alpha ratio over 70. Among the most promising genotypes from this
material are 7610-112M, 7613-25M, -42M, -104M (1978 analysis was low and can be
adjusted upward due to the failure of alpha plus beta approximating 70%), selec
tion 7614-47M and others. Little is known about the storage stability of resins
from these male plants but, based on information of females from the same genetic
background and the female parents listed in Tables 9 and 10, some genotypes should
have above average storage stability. Some of these males will be used in future
crosses to develop high-yielding germplasm lines for future breeding.

Female high-alpha selections from crosses with a pedigree similar or identical
to the male selections of Table 11 are listed in Table 12. These selections (as
well as those in Table 11) represent the third cycle of high-alpha acid intercrosses.
Again, alpha ratios were extremely high but cone yield generally was lower than
expected. Many of these female selections had outstanding storage stability as
indicated by the Hop Storage Index (HSI) after 6 months at room temperature. Many
had exceptionally high alpha ratios which in some cases approached or even exceeded
80. Certain crosses averaged substantially higher alpha ratio than others, for
example crosses 7610, 7611, 7612, 13 and 15. Male selections were planted in 2-hill
observation plots in the Main Yard adjacent to the germplasm nursery, while the
female selections were planted in the Willamette Yard. Additional data will be
collected on a plot basis when these plants are mature in another year.
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Table 12 : Female High Alpha Selections grown in the 1977 Nursery, Corvallis, in 1978 and 1979.
Pruned; April 3, trained; May 10-11, 1979.
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Accession Location
Pedigree

1978 1979 HSIC 1
or Sel. No. Row:Hill a e ratio a 6 ratio " "Remarks

7601-06 139:12 7303-•07 X 7303--165M 9.9 1.8 84 13.2 2.9 32 .40 hard pick , low beta
-22 28 li 10.9 2.3 82 9.6 1.8 84 .40 very low beta
-33 39 H 7.2 2.1 77 12.6 3.0 80 .60 v. late

7602- -'7140:25 7303--07 X 7308-•23M 7.6 2.4 76 10.4 3.2 76 .35
-67 141:38 ii 11.0 3.9 73 .37

7603-41 142:30 7303-•07 X 7311-•141M 7.6 2.5 75 12.0 3.0 79 .39
-47 :36 II 9.2 2.9 76 12.0 3.7 76 .86 VG, tight cone

7604-03 143:10 7312-•36 X 7303--165M 9.6 2.9 77 9.5 2.8 77 •82 tight cone, low beta

7605-09 144:34 7312-•36 X 7308- 23M 10.7 6.7 61 14.7 6.8 68
-13 :38 H 10.2 3.9 72 13.1 4.7 73 some DM/crown
-40 145:12 II 8.8 2.6 77 10.9 2.8 79 .38 G, tight cone,low beta
-47 :19 11 9.8 2.5 79 12.3 3.5 77
-108 146:27 it 7.7 2.3 76 11.5 3.5 76 .43

7606-02 147:52 7312-•36 X 7311-•141M 8.6 2.9 75 8.4 2.7 76 •46 low beta
-32 148 29 " 7.3 1.7 81 9.1 2.2 80 .42 very low beta
-35 32 II 11.0 3.1 78 11.7 3.5 77 .54 large tight cone
-39 36 II 8.4 2.2 79 10.5 2.7 79 .38 VG, tight cone,low beta

•3b hard pick, tight cone, v{-48 45 " 11.5 3.0 79 13.3 4.6 76
-50 47 II 7.9 2.6 75 12.4 3.4 78 •42 tight cone
-57 149 01 II 12.6 4.1 75 .47 tight cone
-86 30 It 13.2 5.5 70 14.3 5.7 71 .38 large cones
-108 52 II 9.6 2.6 78 tight cone, low beta

7610-28 151:22 7312 -83 X 7303--165M 8.2 2.7 75 11.1 4.0 73 .60
-50 44 H 6.9 1.8 78 14.2 3.0 82 .35 G, tight cone
-53 47 » 8.7 2.5 77 9.9 2.4 80 .72 low beta
-96 152 37 " 10.5 2.5 80 .42 low beta
-97 38 II 12.1 3.7 76 13.7 4.2 76 .39 tight cone
-104 45 II 9.2 2.6 78 13.7 3.7 78 .37
-109 50 II 9.2 3.2 74 11.3 4.1 73 .60 G
-124 153 12 II 10.8 3.2 77 11.6 4.6 71 .88
-127 15 II 9.7 1.8 84 .39 very low beta
-138 26 II 6.2 1.7 78 8.3 2.2 78 low beta
-143 31 II 10.5 2.4 31 .49 low beta

7611-05 154:12 7312 -83 X 7308--23M 12.2 2.9 80 13.8 3.8 78 .38 G, large cones
-25 32 " 7.3 1.1 87 7.9 1.8 81 .36 VG, very low beta
-26 33 II 9.3 4.0 70 11.1 3.7 75 .41
-69 155 23 II 11.7 2.6 81 14.0 3.0 32 .50
-84 38 II 9.0 2.9 75 13.2 4.3 75 .42 VG, tight cone
-88 42 II 10.9 3.3 76 .42
-91 45 II 10.1 2.7 78 .43 low beta
-108 156 09 II 13.6 3.6 79 15.4 3.5 81 .36 large tight cone
-117 18 II 7.9 2.4 77 11.7 3.0 79
-123 24 II 12.5 4.1 75 7.9 2.5 75 .42 low beta
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Table 12 : concluded:

^ , Accesion
or Sel. No.

Location

Pedigree
1978 1979 HSIg

o RemarksRow:Hi11 a S ratio a 6 rati

7611-124 156:25 7312-83 x 7308-23M 11.4 3.0 79 .43

-143 44
II 9.8 3.3 74 14.6 3.3 81 .37 tight cone

-158 157 6
II

13.2 3.6 78 10.7 3.4 76 .34 G
-169 17

ii

14.7 6.1 70 .38

-183 31
II

6.6 3.0 68 10.8 4.1 72 .36 VG

7612-02 157:39 7312-83 x 7311-141M 7.8 2.4 76 11.5 4.4 72 .62

-08 45 " 11.3 4.2 73 12.4 3.7 77 .38
-20 158 04 ii

4.6 1.4 76 11.0 2.4 81 .45
-35 19 •I 9.1 2.3 79 14.6 3.1 82 .39 .
-44 28

•1

11.7 4.0 74 13.2 4.1 76 .48 tight cone

7613-37 159:25 7312-134 x 7303-165M 10.0 2.3 81 12.8 3.0 31 .39 tight cone
-61 :49

II

9.3 3.6 71 11.0 4.1 72 .50
-72 160:07

ii

10.8 2.5 81 12.0 2.5 82 .30

-124 161:06 11

10.8 2.3 82 .34

»

7614-16 161:41 7312-134 x 7308-23M 12.8 3.7 77 14.2 4.2 77 .45
-17 42 II

11.1 3.9 74 12.3 3.6 77 .32

-27 52 II 8.5 2.7 76 11.7 3.5 76 .34

-55 162 27 ii

8.9 2.0 81 8.5 2.1 80 .51 DM/cones
-83 163 02

n

9.3 2.6 77 vg set
-102 21 H 10.1 2.7 79 .38

-115 34
li

15.4 5.0 75 .33 g. storage

7615-07 164:22 7312-134 x 7311-141M 6.6 2.4 73 11.4 3.1 78 .45

-12 27 (1 5.3 1.5 78 7.5 2.0 78 .47 tight cone
-38 53

•I

9.8 3.7 72 11.8 3.7 76 .49

-59 165 21
n 11.1 3.4 76 11.7 3.2 78 .40

-75 37 II 6.5 2.4 73 9.0 2.5 78 .43

-79 41 ii 8.9 2.7 76 .47

-83 45
ii

6.1 1.7 79 10.1 2.0 33 .37

V -99 166 08
ii 14.7 4.3 77 .38 g. storage

7616-02 167:28 7314-12 x 7303-165M 9.9 2.6 79 9.2 2.6 77 .72 large cones
-15 41

II 7.1 2.1 77 10.3 3.5 75 .56

-75 168 48
ii 11.5 3.6 76 10.5 3.4 75 .78

7617-07 169:32 7314-12 x 7308-23M 12.4 4.6 73 16.3 5.9 73 .42 1g. tight cone
-65 170:37

II

11.5 3.5 76 11.3 3.5 76 .42
-107 171:26

n 13.8 5.5 71 .58 tight cone, g. pick

7618-11 171:42 7314-12 x 7311-141M 10.7 5.1 67 12.2 5.7 63 .53 lg- tight cone
• -16 :47

il 9.0 2.3 76 .43 small tight cone
-48 172:26 • I 13.0 4.5 74 15.7 5.5 74 .41 good set, tight cone
-53 :31

II 11.9 4.2 74 .36 9- set, tight cone
-111 173:36 II 13.8 6.1 69

, 19001 4 hills, avg. Brewer's Gold, control 8.1 4.0 66 10.8 4.9 68 .70

48209 3 hills, avg. Fuggle H, control 3.6 1.9 65

7303-07 4 hills, avg. 62013 x 21110M, parents 7.7 3.4 70 12.3 4.1 75 .45

7312-36 3 hills, avg. 21055 x 21109M, parents 13.0 3.7 77 14.9 4.0 79 .35

-42 3 hills, avg. M II 6.5 2.1 75 10.0 3.2 75' .45

* -83 5 hills, avg. It II

10.2 2.7 78 13.9 3.7 73 .47
-134 4 hills, avg. II II 7.4 2.0 78 9.7 2.7 78 .39

7314-12 4 hills, avg. ?ir>RR x 2H11M 13.7 5.6 70 14.0 5.6 71 ,44

lale |>a rents: 7308-23M= NB x Bu-ZS; 7311-141M= 21055 x 21110M; 7303-165M= Co x Bu-ZS
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Alfred H aunold, USDA. REs. geneticist, Hop Research

July 24, 1979 REPORT BY JERRY HULL, FOREST RESEARCH LABORATORY, OSU

COMPARISON BETWEEN SINGLE STRAND AND MULTI-STRANDED HOP TWINE MADE OF PAPER
A multi-stranded paper twine with reportedly superior properties was used in OR this year.

Tests were performed this past week to compare comparable pieces of paper twine
used for stringing hops. About a 10 cm piece of each string was clamped on both
sides and run at a moderately fast extension to test tensile strength. The comparisons
are as follows:

Regular string (average of 10 tests)-- tensile strength 128.9 pounds
standard deviation 7.3 pounds

Multi-strength (average of 8 tests) — tensile strength 128.4 pounds
standard deviation 10.41 pounds

At the slower extension, 6 to 7% stretch was noticed in either string type
which probably had no effect on the breaking strength at all.

If the single stranded string starts to break, it continued to break clear
through. When the multi-stranded string was extended, usually 2 or 3 strings
would break, but the remaining strands (string is composed of approximately 10
single strands) maintained the approximately 40 to 50 pounds of strength which
was still enough to carry a significant load. Thus, although the tensile strength
is comparable, it is felt that the multi-stranded string has the potential to carry
a given load for a longer period of time.

Most breaks occurred at or near the jaw where the strings were clamped, but
some breakage occurred in the middle. There did not seem to be any significant differ
ence in tensile strength regardless of where the break occurred.

Comparison of weight per unit length.

Single stranded string weighed 2.32 grams per foot or 195.5 feet per pound
of paper. Multi-stranded string weighed 2.07 grams per foot or 219.1 feet per one
pound. This is a significant difference which indicates that the multi-stranded
string has comparable or slightly better carrying capacity at significantly reduced
paper usage.

Additional tests should be performed to see what the difference is between the
individual strands making up the multi-stranded cable or paper strength. At the
present time no additional samples of the multi-stranded string were available to
conduct these tests. The identity of the manufacturer of the multi-stranded
paper string is being kept secret at the present time.
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John I. Haas, Inc.
hops

P. O. BOX 1-441

YAKIMA, WASHINGTON 98907

GROWER

DEALER

MAIN OFFICE

815 CONNECTICUT AVENUE.

WASHINGTON, D. C. 200C1

TELEPHONE AREA CODE 509 -4S7-5I33

HCOltTCRCD TRAOC MARK

HOP FARMS IN CALIFORNIA, OREGON, WASHINGTON AND IDAHO

September 19, 1979

Alfred Haunold
Dept. of Crop Science
Agricultural Hall 37
Oregon State University
Corvallis, Oregon 97331

Dear All

I'm sending you small samples of the experimental varieties grown at Mabton.
Those grown at Toppenish had alpha-acids similar to those at Mabton; however,
yields were less at Toppenish.

I hand-picked these varieties at three intervals for alpha. The following
are the alpha results at 7% moisturei

DATE PICK VARIETY ALPHA eeta

8-30 21193 --/^- /fjf 13-8 4.6
8-30 21194 *?«g-3/y 10.5 5.1
8-30 21195 *7*>£-**<r 9.4 5'6
8-30 Brewers Gold 7.8 4.2

9-7 21193 14.0 5.1
9-7 21194 14.0 5.0
9-7 21195 12.0 6.0
9-7 Brewers Gold 9.0 5.0

9-12 21193 14.0 4.9
9-12 21194 13.7 i+.6
9-12 21195 11.3 5-7

HSI

.254

.256

.282

.244

.244

.270

.263

.263
•257
.285

The entire yard was picked on 9-12 and 9-13, and at this time the average
alpha of these baby Erewers Golds was about 8.0.

The yields are a little more difficult to determine. 21193 was the most
vigorous and most of the 21 hills at Mabton reached the wire. Side-arm
development of this variety was similax to that of Brewers Gold. 21194 was
the least vigorous and only a couple reached the wire. 21195 was in between
the other two in vigor.

I compared the three experimentals with the Brewers Gold in terms of cone
numbers. My judgment was made on 3 or 4 of the best looking hills of each variety
21193 had about 50^, 21194 had about 20^, and 21195 had about 4o£ of the cones
of the adjacent Brewers Gold.

A«*ecuft ••••«

-Z^z^&W<2s&jo <iZteHt>&hJO^ <2^S
l town ctanriCA.'
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H' NGTON AND IDAHO , ' t?V-^OP FARMS IN CALIFORN IA, OREGON, WAS

The yield of 21193 looked like it might be comparable to that of Brewers Gold,
considering the weight of the cone, which averaged 3l4 times the weight of
the Brewers Gold cone. At % HpO, 20 cone samples of the baby Brewers Gold
cones averaged 170 mg/cone, 21193 cones averaged 58e mg/cone, 21194 averaged
56O mg/cone, and 21195 averaged 290 mg/cone.
As mentioned before, the alphas at the Toppenish location were very similar
to those of the Mabton location. I did not estimate yields at Toppenish,
because the vigor was not as in Mabton. I think this is due partly to the
plants at Toppenish being put into a mature yard and treated as such, and
partly to soil differences. I believe next year they will do quite well at
Toppenish and I will then evaluate them for yield.

I do have a few more notes taken during the growing season,_if you want these,
but the preceding information largely covers this years testing.

Sincerely,

A'

Gene Probasco

GPtmb

cci D. C. Office

Dr. F. L. Rigby
Mr. Herbert Lundberg

-page 2-

t-totv&tJ <
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BCOISTCnCO TRADE MARK

JUMCUTt MIHHK

HOP FARMS IN C A L I F O R N I A, O R E G O N, W A S H I N G T O N AND D A H O

October 2, 1979

Alfred Haunold
Department of Crop Science
Agriculture Hall 37
Oregon State University
Corvallis, Oregon 97331

Dear Alt

I received your letter today. I believe the number and quality
of roots of 21193 were comparable to that of the Brewers Golds. We-
planted four or five good roots of all of these varieties.

I notice your data indicates 21193 yields very similar to
Brewers Gold. As I mentioned in the earlier letter, I believe 21193
would have yielded very close to what the Brewers Gold yielded in
that yard (those baby Brewers Golds yielded 10-f bales per acre).

I believe what is misleading is that the cone numbers of 21193
were only perhaps 5Cr% of Brewers Gold, but the cone weight of 21193
was 3»4 times that of Brewers Gold. Cone weight of 21193 would only
have to be 2 times as great to have a yield equal to Brewers Gold.
I think the yield of 21193 is there and I would be willing to expand
testing of 21193 to 1 or 2 acre plots next year. I could produce
the rootstock here next spring.

Sincerely,

Gene Probasco

GPtmb

<^%iott>&te (2An/
P»(»IDCJITIALUKMT CUTIFJCAT[
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THE ORIGIN AND DEVELOPMENT OF PRIDE OF RINGWOOD: USDA Ace.No. 66052

from a personal letter dated Jan. 26, 1980, to A. Haunold, USDA, Corvallis: OR

^GfLWaS a 'J?1® UP on £llde of Ringwood in Brewers Guardian , I sent itthe fini^hod°th ^f 19^'glves Zne ground. Actually 1'never saw/ fed Product as I was moving around. Details of trials are all on
1 . ;SW0!dc.L?°Ut f0P y±eld trials were first submitted to Djvis?onof hathenatxeal Statistics,C.S.I.R.O. Canberra, who carried out a full

anSL51;S i°f ^^r? °Ver St l9ast tw0 seasons: Plot^ were\ by4 J$leinsa.de 4 harvested for yield.Comparisons, Cluster, Late Grape RlSodSpecial,Ringwood Early. Ringwood Early crashed after 1 yr w±?h vSus
CforSirtSheaanaaiysif^ ^ '"^ dUe t0 r°0t-*0t' ^^ -Allowed
»8s^^ .t.E.H,?.S. Maid-
Planted to hop garden
a selection from T.A.Francomb of Huon,Tasmania
raised in glasshouse Oct. 1955 and planted to hop

saygri r-iarcn 1Q5^. males present beingV
Seedling 115/5/1 r/as
garaen in uec 55. Cones

but it exhibited a very high
>c highest of all testsired.

the high T.S.R.
and these went into

analysed April 195^ and aloha only about S%
T.S.R.(Total soft resinO about 1L.G. Eer.n-'
Next year ifent about 10.5 alpha and again ,ne nign
hist propagation of surplus vine started Spring 1o'V'-

cade 1058? yrtleror<i- Yleld trlal als° laid do™ 56, and first release

H^affTsLdle^ xor'jS^rf Indi*i "" t0 ^la.d ««.r I left indo™*. An/a^UcttLnVyours^U re^Ive^^s *° f^"™? Md turMdIn JhIv 1Q7^ t ,„t „,* 4. JJ_UJ''3 W£XJ- receive the same treatment.

fLish^f/^e a JionV^icHr^^r: ^'^ ^^ J?8 »dwith Brock at C^.ri, SI?!*"! ™f*;US3;ng S*™^8 ln conjunction
Island off the
Also included
were grown in

at Canberra. This was declined
coast of Rerr Zealand t-.n be heldso J78 found its
v/as

the

way to a small
pending mv returnce^i7r^V'de ~Mai*:"^rs;v%iverjrSouTg^Qria'centre of tne_N.Island in 195'+-55 under my eye. Seriallayered cuttings were taken tn tioT i- ? • ^ U'r my eye• AeriaX^ateTt* - ^l^ 1^^U^-ESSE^K.""^^?L?°Hf- 2 -out^5To"ftTSeEreB?Snr^Lls-d0dfrally

£; u:pi„d°burfr^d"r:a::rLcr^hiuftdT ny,rk-so —^^ »«prooaoly .tin there if Z ™f thef Sl"- ^ '"- ia th6 Mlls «"
belo/t.r^'^L!"!,^!^! «^™' .«»*? J- - amission layerbelow the lowest bractiole, so thlere is no

.just
„„ o -j r. a. ,- , ' ~~ "~ stalk. Flavour not quite asas Pride, but I have had it brewed and it is very vice. 4M yJM*ioP* -%*?,good

l?.t° Graoe is an old English variety, brought here ahn„t- iRon 4nsinTflyTTiard to detach alnhs ^ s ^f'4." ^5 re about 1890. Eops veryI tried it for several years? ^5'dlrt^ ste* on cone. No use for breeding,
There is nothing marvellous about the breeding of 77ft t m=^Q

o^g''
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WYE 812401 (STD 0233) DEPARTMENT OF HOP RESEARCH

Dr. A. Haunold
Department of Crop Science
Agricultural Hall 37
Oregon State University
Corvallis

Oregon 97331
U.S.A.

Bear Al,

10th October 1979

Thank you for your letter about the J^ethaa Golding. I thought I
had written to you about this but it appears that although I intended to
I have not done so.

East Mailing checked the plants you sent by ELISA and found them to
be infected with hop mosaic virus but the plants have remained symptomless.
The outstanding feature of all the true Goldings. is that they are suscept
ible to this virus arid invariably show symptoms. For this reason alone
1 would say quite posili^feU..y HldL .yum' plants were not Petham Golding.

So far as I can tell all the various Goldings are merely clonal
selections of the same thing the differences being principally in time
of maturity. The only clones which we have here are Bramling, Early Bird.
Eastwell Go^rHnfft gobha and Mathon. The first two are available as virus-
free meristem clones while all except Bramling are available free from
hop mosaic by" infected with Prunus Necrotic Ring Spot Virus.

It would probably be possible to obtain Petham Golding from a
Grower but because there is no clear distinction between clones I could
not guarantee that it is any closer to Cal's original introduction than
our EastweT,! Golding would be. There would also be problems of unknown
disease status compared with our glasshouse material.

Prom our stocks the closest to the original would probably be our
Eastweir Golding clone both for time of maturity and virus status. If
you wanted a meristem clone I would suggest the Eas-ly Bird.

Ve have propagated the other varieties you want and could send the
Golding material with them although we can only provide unrooted cuttings
of the Goldings whereas the others will be rooted. Let me know what you
would like me to do.

Yours/sincerely,

R.A. Neve.



64

Jan 24, 1979.
Fact sheet of important activities of Crop Science
Hop Research for Oregon Agriculture.
Alfred Haunold, Research Geneticist, and Associate Prof., courtesy.

1) Development of new hop varieties for Oregon growers:
Variet Cascade was released in 1972, has now about 1,000 acres in Oregon.
High yield, good aroma, in great demand by brewers using aroma type ho ps.
Cascade prices have risen sharply in recent weeks due to increased demand

Two triploid varieties, Columbia and Willampfette, released in 1976.
Currently ab_-out 75 acres planted of each variety.
Yields are about 25-30% higher than Fuggle. Both varieties are accepted

as full replacement of Fuggle by brewers using aroma-type hops.
Both varieties rank with Fuggle as the highest priced hop varieties grown in
the US. Both varietes are adapted primarily to the Willamette Valley of
Oregon, giving Oregon growers a distinct advantage.

2) Development of male pollinators to stimulate hop yields.

8 triploid males have been tested in Oregon and are in the process of being
registered by the Crop Science Society of America. Propagules have been
made available to Oregon growers.

dDiploid males have been released to growers to serve as pollinators and l-
increase hop yields.

3) Cooperation with the Oregon Hop Commission to increase rootstock of commercial
and experimental varieties.

Propagules for increase are being made available arunually to the Oregon
Hop Commission.

Planting stock of important foreign hop V2rieties is being obt-ained
regularly for testing in Oregon. Presently, one variety, Styr/ian, much in
demand by certain brewers who import substantial quantities annually, is
being increased for large-scale commercial testing in Oregon.

4) Development of herbicides.ad pesticides:

Nor-flurazone and paraquat have been tested and registered for use in
hops-
Ronstar (Oxadiazone) is being tested cureently for bindweed control as
well as for chemical stripping (suckering).

5) Additional activities involve on-site inspection of growers'field, for
disease and insect problems, various soil problems, assistance with
increase of hop planting stock, Hop fiel dday, hop-school activities
for grower education, liason between hop growers and brewers, analysis
of hop s-amples for chemical constituents in order to facilitate sales etc.
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Important Hop Research Projects: USDA-SEA. Corvallis, OR.-1979.
(background information for meeting with Miller BRew. Co. officials.Spring 79).
1) Commercial production of heat-treated and virus tested hop varieties.

(Removal or reduction of certain hop viruses).
Increased alpha acid content in all hops tested thus far (Table 1)
Yield increase varies with certain hop varieties (Table 1).

2) Testing of foreign high-alpha hop varieties in the U.S.
New Yugoslavian varieties Ahil, Atlas, Apolon, Aurora

Dunav, Neoplanta, Vojvodenia

New English variety Wye Target
(Reprint Exhibit No. 1, page 25)

3) Breeding for new high-alpha varieties in the United States:
Galena, new Idaho variety: Alpha to 14%; should be tested in

Oregon and in the Yakima Valley
New high-alpha lines from Prosser, WA, now being tested in Oregon.
USDA Selection 21193: limited off-station testing in OR, WA, ID

Line has higher alpha potential than Bullion, low co-fraction,
good storage stability. (Tables 2 a, 2 b).

4) Development of high-alpha germplasm lines and basic studies on hop quality,
USDA 21055. (Reprint Exhibit No. 2)
Relationship of alph-beta-and lupulin. (Reprint Exhibit No. 3)
Male lines with high alpha/beta ratio, good storage, low co-fraction.

(Table 3a).
5) Recurrent selection for alpha-acid content.

1970 Nursery Selections: increased* and*J$ratio, cow CoF, storage
1973 Nursery Selections: increased alpha and*^ ratio
1976 Nursery Selections: increased alpha, lower beta, v.high<*^ ratio
(Tables 3a, 3b, 4)

6) Use of Triploid Males to increase Hop Yields.
Yield increase of 15 - 20% by weight
Little effect on alpha acid content (commercial Brewers Gold test)
Low seed content

Probably more beneficial to currently seedless hop production areas
(Reprint Exhibit No. 4)
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Table 1 : Heat treated (HT) vs. Non-heat treated (NHT) Hops

Yield

Variety Years lbs/A Alpha % Beta %

Bullion HT 7 2575 12.2 5.5

NHT 7 1938 10.5 5.5

Fuggle HT 7 1143 6.2 3.2

NHT 7 1193 5.8 3.0

Cascade HT 4 2523 7.1 5.9

NHT 4 2003 5.8 5.4

Br. Gold HT 2 1553 9.8 5.1

NHT 2 1258 9.2 4.8

No. Brewer HT 1 725 8.8 4.0

NHT 1 171 7.0 • 2.9
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Table 3 b.

Quality data of parents used for Cycle III (1976 crosses: 6 females crossed to
3 males).

1975 1976
Genotype a 3 a/a+3 a 3 a/a+3 Remarks

Females:

7303-07 15.5 4.7 77 10.6 3.5 75 early, vigorous

7312-36 14.8 3.0 83 13.3 3.6 79 tight cone

-42 18.7 5.6 77 10.6 3.4 76 tight cone, highest a/3

-83 15.6 4.1 79 16.4

15.6

4.2

4.4

80

78

no DM/c, high a/3

-134 14.3 3.1 82 13.8 3.3 81 high a/3

7314-12 15.3 6.7 70 14.0 6.1 70 high a/3

Males:

7303-165M 50.1 14.3 78 51.1 25.3 67 early, vigorous

7308-23M 63.7 19.5 77 55.2 19.0 74 vigorous

7311-141M 61.9 19.2 76 54.2 21.0 72 vigorous

Selected 13rogeny from above crosses ;

7601--006, -022, -059

7604--020

7611--005, -012, -025

7614--056
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CROP SCIENCE RESEARCH ON SPECIALTY CROPS AT OREGON STATE UNIVERSITY.

September 1979:

HOPS

A. Haunold
Hatch Project 36

"Breeding Genetics, Pathology, Chemistry and Culture of Hops"

Commercial hop production in the United States is limited to Washington,
Oregon, Idaho, and California. The reasons for this are partly historical,
partly economic, and also related to the current Hop Marketing Order which
restricts increasing hop acreage without prior approval of the Secretary of
Agriculture and the grower"organizations in the various states.

•»

The total acreage in the United States in 1978 was as follows:

Washington 21,300
Oregon 5,500
Idaho 2,700
California 1,500

72

On that acreage a total of approximately 55 million pounds of hops was
produced of which nearly 60% was exported in the current marketing year. This
export figure is slightly above the average of the last ten years, but in general
approximately 50% of the total U.S. hop production has been exported to over
90 different countries around the world. Total farm gate value of hops in the
United States is about $50 million at current prices, and about $12 million in
Oregon.

The majority of hop cultivars in current production date back over a con
siderable number of years and some, such as the English variety Fuggle, have
been in commercial production for over 100 years. New varieties have appeared
recently, partly as a result of the hop breeding and evaluation program at
Oregon State University which is a federal-state-industry cooperative effort
and also due to the work by hop researchers in other states, notably Idaho.

-v

Among old established hop varieties, the variety Early Cluster makes up
45% of the total hop acreage. Other hop cultivars related to Early Cluster are:
Late Cluster; Talisman; and California and Grants Pass seedless Clusters which
in 1978 accounted for another 18% of the total hop acreage in the four states.
Clusters are considered a kettle-type hop, suitable for a variety of brewing
processes. Due to their excellent storage stability, Clusters are also an
excellent hop for export.

Extractors who are primarily interested in resin content of hops prefer
higher alpha-acid types such as Bullion, Brewer's Gold, and the new cultivar
Comet. These three cultivars comprise a total of 15% of the U.S. hop acreage
with Bullion and Brewer's Gold being grown primarily in Oregon and Comet grown
in the state of Washington.

Aromatic hop cultivars are currently in great demand around the world.
Presently insufficient quantities of specific types of aroma hop cultivars in
the United States are available and about 10 million pounds are imported an
nually. Domestic production of aroma cultivars is based on the variety Fuggle
(7% of total hop acreage grown primarily in Oregon). The new variety Cascade,
released in 1972, is adapted to Washington, Idaho, and Oregon. Two recently
released triploid cultivars, Columbia and Willamette, are well adapted to the
Ih'llamette Valley.
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Hops research in the United-States and particularly in Oregon is funded
from three basic sources:

A. The U.S. Department of Agriculture which pays the salaries and some
operating funds of researchers stationed at Oregon State University,
(a plant pathologist, a research chemist, and a research geneticist).

B. Industry sources such as the Oregon Hop Commission and the U.S. Hop
Research Council.

C. Oregon State University in the form of office and greenhouse space
and experimental land.

Development of new hop cultivars and germplasm lines that possess superior
agronomic and quality traits is the prime concern of the U.S. hop research pro
gram. Four new hop cultivars and approximately 15 germplasm lines have been
released in the past decade.

Present research involves:

1. Developing additional germplasm lines with high alpha acid content,
good storage stability of the resins, sufficient resistance to the
major hop diseases such as verticiIlium wilt and downy mildew and a
range of maturity from early August to late September.

2. Development of additional aroma-type cultivars and germplasm lines to
reduce hop imports to the United States. Several advanced lines are
currently being tested in two-acre plots.

3. Evaluation of foreign aroma, hop cultivars such as Styrian and Hers-
brucker that command a premium price on world markets.

/



Dr. Howard Brooks
USDA-SIiA-NPS
Nation Program Staff Scientist
Fruit and Nut Section
Beltsville Ag. Res. Center
Beltsville, MD 20705

Dear Howard,

Oct. 15, 1979

Iam enclosing two examples of recent progress accord
ing to your memo of September 26. The memo is still
circulating and I may get more.

SL:mk

encl: Progress, Likens and Haunold
xc: Haunold

USDA file (Widen)

Selected example of recent progress

S. T. Likens
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The alpha-acids and beta-acids contained in the lupulin of hops provide

beer with a pleasant bitterness. They are, however, subject to oxidation

during storage to substances of less bittering power and less desirable

flavors. A-.very simple test was developed to estimate the extent of

oxidation of samples taken for chemical analysis for their alpha and beta
acids content.

This test, known as the Hop Storage Index, or HSI, was adopted as an

official analytical measurement by the American Society of Brewing Chemists

in 1979. Its use has led to improved post-harvest handling practices and

therefore improved quality...particularly for certain varieties which have

poor storage stability. Limits for the HSI values of acceptable hops are

now a routine part of contract specifications of certain major brewers.



Selected example of recent progress

A. Haunold

Nearly 5,000 acres of hops in Oregon's Willamette Valley are grown

in the presence of male plants and are consequently seeded. This practice

increases yields by about 25% but, since seeds are considered undesirable,

results in price penalties based on the seed content. Several .tripldid

male lines have been developed at Corvallis, OR., over a tenyear period

and eight were released in 1979. Pollen from these males stimulates

growth of the hop cones but nearly eliminates the production of seeds.

Using these male lines, Oregon growers realized about a 20% yield increase in

1978 and 1979 but suffered no penalties for seed content.

Hops grown in the Yakima Valley of Washington are traditionally seedless

and cooperative trials are now under way to evaluate triploid males for

production increases without invoking penalties for seedset.

75



5800-09-15-00

20010

ANNUAL RESEARCH PROGRESS REPORT (FY 1979)

I. Research Unit: Field Crops Breeding and Production Research Unit

USDA, SEA-AR
416 Weniger Hall
Oregon State University
Corvallis, Oregon 97331

II. Research Progress:

A. Technological Objective:

20010 Breeding and Production - fruits, nuts, and specialty crops.

(1) Develop new and improved varieties of fruits, nuts and specialty
crops that combine improved yield potentials; quality characteris
tics; better resistance to pests; tolerance to environmental stress;
and adaptation for mechanical culture, harvesting, and handling.

1. Progress Report - 5809-20010-006: Hop varieties and production.

a. Objective: Evaluate high alpha-acid selections for new varieties.

Progress: The high-alpha acid selections USDA 21193, 21194, and
21195 were planted in two small off-station tests in the Yakima
Valley, WA, and in two small off-station tests in Oregon. Cone
samples from the Washington and Oregon plots plus those from experi
mental plots near Corvallis confirmed the high-alpha acid potential
of these three genotypes. USDA 21193 appears to have the greatest
potential. This line is now being increased in preparation for
large-scale commercial field trials in both states scheduled for
1980. (A. Haunold)

b. Objective: Commercial evaluation of the early maturing triploid
USDA 21091.

Progress: Commercial yields of this genotype in 1979 averaged
about 40% higher than Fuggle-H at the same location. Alpha acid
content was lower than expected, partly due to improper handling
after harvest. The cooperating brewer wants to continue testing
this cultivar on an expanded scale. Two additional commercial
locations of 21091 were planted in Oregon in 1979. (A. Haunold)

Objective:
nators.

Commercial testing of early flowering triploid polli-

Progress: Five hills each of the following early to medium-early
flowering triploid male genotypes were planted in a commercial
Oregon Fuggle yard:
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20010

21102M, 21175M, 21177M, 21178M
21189M, 21190M, 21192M, 2119#M

The four genotypes in the first group have already been registered
and released. Their pollen shedding and yield stimulation will be
compared with those in the second group. Due to shading from adja
cent mature Fuggle plants, pollen shedding in 1979 was below normal.
All plants got established well and detailed data will be obtained
in 1980. (A. Haunold)

d. Objective: Selection of aroma varieties with low cohumulone and
good storage.

Progress: Eighty-six female and twenty male selections were planted
in replicated plots. Plants were trained on bamboo stakes and missing
hills were filled in during the growing season from greenhouse-grown
back-up material. Another group of twenty-seven aroma selections
from Prosser, WA was planted in 5-hill plots in a seedless location
for evaluation as mature plants in 1980. (A. Haunold)

e. Objective: Evaluation of foreign aroma-type hop cultivars.

Progress: The Yugoslavian aroma cultivar 'Styrian' was increased
from soft-wood cuttings and about 8 acres were planted in 1979. The
remainder of the 15-acre plot will be planted in 1980. Hersbrucker-G,
a virus-free clone originally obtained from Germany, was increased
in the greenhouse and about 4 acres were planted at a commercial
Oregon location. One commercial Oregon plot of Tettnanger yielded
about 1200 lbs/acre in 1979 in its second mature year, indicating
that a premium price may be required for this cultivar to compete
with Fuggle. Five-hill plots of ten clonal selections of Tettnanger
were planted in a seedless test location in the spring of 1979.
(A. Haunold)

f. Objective: Improved techniques for long-term pollen storage.

Progress: Freshly collected pollen of the four male genotypes
19036M, 19039M, 19172M, and 64103M was sent to Fort Collins, CO
in a thermos jar, packed in dry ice. A control.sample was kept
at Corvallis. After three days in liquid nitrogen, pollen was
shipped back to Corvallis and used for pollinating receptive Cascade
plants. Initial seed set data indicate that liquid nitrogen pollen
storage is feasible, although seed set is reduced as compared to
fresh pollen samples. Additional pollen samples are stored in
liquid N at Fort Collins for pollination in 1980. (A. Haunold)

g. Objective: Introduction of foreign hop germplasm.

Progress: Eight commercial hop cultivars from England, 5 cultivars
and 10 indigenous hop genotypes from Yugoslavia were obtained in
1979. After completion of the mandatory quarantine period these
genotypes will be included in the USDA World Hop Germplasm Collection
at Oregon State University. (A. Haunold)
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Objective: Identify sources of both high and low cohumulone
in the alpha-acids of both male and female.

Progress: Samples have been collected from germplasm, commercial
varieties and from experimental lines for cohumulone analysis.
The method previously used for this analysis was not sufficiently
precise and has been replaced by a liquid chromatograph. The
instrument has been calibrated and analyses are in progress but
there are presently too few data for summary. (S. Likens)

Objective: Identify superior male and female sources of high
alpha-acids having good storage stability and low cohumulone.

Progress: Thirty males were identified with alpha ratios greater
than 70 and with potentially good storage (HSI less than 0.4 after
the 3-hr crush test). Ace. Nos. 63015M, 7303-105M, 7306-013M, 7309-
045M, 7311-020M, 7311-122M, and 7311-141M had safe periods exceeding
6 hrs. Seventy-six lines were identified by 5-cone analysis to have
more than 12% alpha. Of these, 1 was a commercial variety, 5 were
from the 1970 high alpha crosses, 13 were from 1973 high alpha crosses
and the remaining 57 were from the 1976 high alpha crosses. Storage
tests on female samples are in progress and cohumulone values will
be measured on selected samples of both male and female lines.
(S. Likens)

Objective: Determine correlations of quality factors in both male
and female lines.

Progress: Eleven comme
for their aroma values
improved with decreasin
values of the ratio of
constituents of the ess
cohumulone and C/H were
-0.90 and -0.87 respect
be useful in identifyin
breeding. (S. Likens)

rcial genotypes were ranked from 1 to 10
as recognized by the trade. Aroma scores
g cohumulone values and with increasing
humulene to caryophyllene, C/H (sesquiterpene
ential oils). High correlations between
found for both female and male samples . . .

ively. It appears that the new value C/H may
g aroma types either for advancement or for

k. Objective: Establish whether the relationship between alpha-acids
content and specific essential oil components have a bearing'on
acceptability of potential new varieties.

Progress: It was hypothesized that the oil component humulene
was desirable because its oxidation products appear to be associated
with hoppy character. Further, humulene concentration in propor
tion "to alpha-acids (H/a) should be high because the hopping rate
is adjusted according to the alpha level in hops. Trials with 11
varieties showed no relation between acceptability and H/a.

During the course of this work, it was discovered that a good
general relationship exists between acceptability as aroma types
and the humulene/caryophyllene ratio (C/H). Analysis of 77 commer-
SfeJaWfe ^J eyArimental 2jnes showed that premium commercialaroma vanet1es have H/C greater than 3.0, that medium aroma varieties
have H/C between 2.0 and 3.0, and that low aroma types have H/C values
below l.o . Observations under j and k may be useful in identifying
premium aroma parental material and selections within progenies (S.Likens)
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TO (2) Develop new and improved cultural and management practices for
fruits, nuts, and specialty crops that increase yield, minimize
production losses, improve quality, and conserve use of natural
resources.

79

1. Progress Report - 5809-20010-006

a. Objective: Produce virus-free planting stock of Bullion and
Brewer's Gold hop varieties for release to growers.

Progress: A commercial nursery agreed to increase planting stock
of virus-free Bullion and Brewer's Gold for Oregon hop growers on
a contract-fee basis. Starter material was provided by the USDA
hop research project free of charge. By mid-summer 1979 over
50,000 potted plants of each cultivar were ready for distribution
to interested growers. Due to limitations of manpower and green
house space, a project of this magnitude could not have been suc
cessful without the cooperation of a commercial interest.
This phase of work in the future will be continued by commercial
propagators. (A. Haunold)

b. Objective: Increase planting stock of introduced hop varieties
Styrian, Hersbrucker and Huller Bitterer for regional agronomic
and quality evaluation.

Progress: Huller Bitterer was found to be infected with a strain
of prunus necrotic ringspot virus and was removed from all field
trials. Potted plants were sent to the plant pathologist at Prosser,
WA, who confirmed the presence of hop viruses. He initiated a pro
gram to remove all hop viruses from this cultivar by a combination
of heat treatment and meristem tip culture. This phase of work will
be included under Technological Objective (1), (Hop varieties and
production) in future years. Styrian and Hersbrucker were increased
vegetatively from soft-wood cuttings. Commercial test plots of both
cultivars were planted in Oregon as discussed under Technological
Objective (1), hop varieties and production, Objective e. (A. Haunold)

c. Objective: Cooperate with SAES scientist for evaluation of herbicides
suitable for hop culture.

Progress: Replicated tests with the herbicide Ronstar in experi
mental plots near Corvallis and at two commercial locations gave
good yield and efficacy data. Visual evaluations were made on
•three dates. Two treatments plus appropriate controls were harvested.
Residue samples of green cones, dry cones, and foliage were collected
from both trials and shipped to the USDA laboratory at Yakima, WA
for analysis. (A. Haunold)

d. Objective: Control the early spring epidemic phase of hop downy
mildew disease with systemic fungicides.

Progress: Five test plots in different commercial hop yards in the
Willamette Valley, OR were treated with Ridomil. A total of 2,029
hills was treated either as a soil drench in early April or as

i

8

t.

k
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foliar spray later in the season. Hops were harvested from two
of the five plots and compared to an equal number of control plots.
A single application of Ridomil as a soil drench in early spring
effectively controlled hop downy mildew. Some phytotoxicity was
noted on young shoots which was probably due to the carrier compound
used for the Ridomil formulation.

Due to the retirement of the principal investigator, this project
will be transferred to the Oregon Agricultural Experiment Station,
Oregon State University, in 1980. (C. E. Horner)

5800-09-15-00

B- The following CRIS Work Unit Progress Reports are attached:

5809-20010-006
5809-20010-007
5090-20013-009-A
5090-20014-010-A

C Principal Accomplishments and Significance.

Eight triploid hop pollinators with medium early, medium, and late
pollen shedding dates, respectively, were released to commercial
hop growers. These males have the potential of significantly
increasing hop yields through physiological stimulation of increased
cone size coupled with minimal production of unwanted seeds. The
pollinators will be particularly useful to Washington hop growers
for stimulating higher yields of Bullion and Brewer's Gold, and to
Oregon growers producing medium-late to late flowering hop cultivars
with reduced seed content.
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Progress Report:

a. Tangible achievements:

1. Haunold, A. and G. B. Nickerson. Hop yield stimulation by
triploid males under field conditions. Crop Science 19-27-31
1979.

2. Haunold, A., C. E. Horner and G. B. Nickerson. Registration
of eight triploid hop pollinators. Crop Science 19:753-754.
1979.

3.

4.

Nickerson, G. B. and S. T. Likens. Hop Storage Index. Am.
Soc. Brewing Chemists Journal 37:184-187. 1979.

Roberts, D. D. Mint breeding and genetic research. Oregon
Essential Oil Growers League, Proceedings of 30th Annual
Meeting, 1979. pp. 7-8.

Roberts, D. D. Programs to reach yield potential for mint.
Irrigated Agriculture Fertilizer Conference, Proceedinqs,
1979. pp.6-7. y

b. Other achievements:

1

4.

Haunold, A., S. T. Likens and G. B. Nickerson. Annual Report
to the U.S. Hop Research Council: 1979 Hop Research. December
1979. 38 pp.

Haunold, A. Hops: History, Botany, Breeding and Production.
Course outline, U.S. Brewer's Association Shortcourse on Brewing
and Malting Technology. Madison, WI. October 23, 1979. 27 pp.

Likens, S. T. and A. Haunold. Oral report on.hop research during
1978, presented at the Annual Hop Convention, Sacramento, CA.
January 15, 1979.

Likens, S. T. and A. Haunold. U.S. Hop Research Advisory Com
mittee, report on hop research activities during 1978 Sacra
mento, CA. January 16, 1979.

Roberts, D. D. Invited presentation, Mint Breeding and Genetic
Research. Washington Mint Commission 18th Annual Meetinq
January 9, 1979 Yakima, WA.

Roberts, D. D. Invited presentation, Northwest Mint Research
Idaho Mint Growers Association 9th Annual Meeting. January 15
1979 Boise, Idaho.

Roberts, D. D. Presentation at Mint Breeding and Genetic Research,
National Mint Research Conference, July 9-10, 1979, Portland
Oregon. '
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The early maturing triploid USDA 21091 had substantially higher yields than Fuggle at the same
location, but lower alpha acid content. The high-alpha acid selection USDA 21193 averaged
about 132 alpha acid in Oregon and Washington tests, significantly higher than Brewer's Gold.
Eight male triploid genotypes were released as "pollinators" to commercial hop growers. Eighty-
five aroma-type female and 20 male selections were selected from about 1,200 genotypes analyzed!
for agronomic and quality characteristics, including storage stability. These selections were
planted in replicated plots for further evaluation. Twenty-three aroma and 25 high-alpha
selections from Prosser, WA were planted in a seedless location for advanced testing. The
European aroma cultivars Styrian (USDA 21049) and Hersbrucker-G (USDA 21185) were planted in
large off-station field trials in Oregon. Eight early flowering triploid males were planted
in a commercial Oregon Fuggle yard for evaluation of pollen shedding and yield stimulation.
Feeding radioactive C02 to immature hop shoots showed that alpha- and beta-acids are synthesizec
simultaneously and at nearly equal rates on a molecular basis, indicating they probably arise
from a common precursor. A high positive correlation was found between published aroma values
of commercial hop cultivars and the ratio of humulene:caryophyllene in their essential oils.

. ntuCATiONS

1. HAUNOLD, A. and NICKERSON, G. B. 1979. Hop yield stimulation by triploid males under
field conditions. Crop Science 19:27-31.

2. HAUNOLD, A., HORNER, C. E. and NICKERSON, G. B. 1979. Registration of eight triploid
pollinators. Crop Science 19:753-754.

3. NICKERSON, G. B. and LIKENS, S. T. 1979. Hop storage index. J. Am. Soc. Brewing
Chemists 37:184-187.
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20160

ANNUAL RESEARCH PROGRESS REPORT (FY 1979)

I. Research Unit: Field Crops Breeding and Production Research Unit

USDA, SEA-AR
416 Weniger Hall
Oregon State University
Corvallis, Oregon 97331

II. Research Progress:

A. Technological Objective:

20160 Introduction, classification, maintenance, evaluation and documen
tation of plant germplasm.

(1) Expanded collections and improved maintenance, evaluation and dis
tribution of plant germplasm as sources of useful genetic material
to improve existing crops and developing new crops.

1. Progress Report - 5809-20160-002: Collection, preservation and evalua
tion of mint and hop germplasm.

a. Objecti-ve: Establish, maintain and evaluate genetic stocks of mints
(Mentha) and hop (Humulus) germplasm.

Pr°9ress: A collection of about 650 Mentha genotypes was maintained
and serves as a germplasm source for a mint breeding and genetic
research program. About 150 new mint plants representing six species
were evaluated for possible inclusion to the collection. Only about
tive of the 150 is worthy of maintaining in the collection. Data
were obtained from entries in the collection for vigor, maturity,
rertility, and resistance to rust and powdery mildew. Oils were
collected and analyzed by GLC from about 450 of the entries. The
hop germplasm collection was expanded by introduction of new genotypes
from England, West Germany and Yugoslavia. Hop germplasm was distri
buted to scientists in: Australia, Yugoslavia and West Germany.
(D. Roberts and A. Haunold)

B. Progress Report for CRIS Work Unit 5809-20160-002 is attached.
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Acollection of about 650 Mentha genotypes was maintained and serves as agermplasm source
for amint breeding and genetic research program. About 150 new mint plants representingsix species were evaluated for possible inclusion to the collection. Only abou? five o^the
150 is worthy of maintaining in the collection. Data were obtained from entries in the co1?ec
rlJJZ/1'30/' Tar^' ^llty' 3nd res1stan« to rust and powdery mildew Oil werecollected and analyzed by GLC from about 450 of the entries.

The hop germplasm collection was expanded by introduction of new genotypes from England,West Germany and Yugoslavia. Hop germplasm was distributed to scientists in: Australia,
Yugoslavia and West Germany. '

.PUtUCATIONI

None.

>»OVEO ISHnaturtl

4/et- *-/r-&
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ANNUAL RESEARCH PLANS (FY 1980)

I. Research Unit: Field Crops Breeding and Production Research

USDA, SEA-AR
2080 Cordley Hall
Oregon State University
Corvallis, Oregon 97331

II. Program Mission Statement:

The mission of the Field Crops Breeding and Production Unit at Corvallis,
Oregon, is improved varieties and production practices for hops, mint,
wheat and triticale. In addition, the unit gives attention to the acqui
sition, maintenance and preservation of hop and mint germplasm. The hop
and mint work is both basic and applied research with emphasis on developing
new and improved varieties through the genetic application of polyploidy,
mutation and hybridization. The work with wheat and triticale is mostly
basic research. The wheat genetics program emphasizes new sources of viru
lence and inheritance of resistance to diseases, while the biochemical focus
is on new controls for the wheat smut diseases and the identification of new
wheat hormone systems.

III. Research Unit Leader:

C. E. Horner, Supervisory Plant Pathologist
FTS: 425-4507
COM: (503)754-4507

IV. Program Identification:

20010 - Breeding and Production - fruits, nuts and specialty crops
20050 - Breeding and Production - wheat, oats, barley, rice and other small

grains
20160 - Introduction, classification, maintenance, evaluation, and documenta

tion of plant germplasm
20280 - Weed control

V. Approvals:

Research Unit Leader

Area/Center Director

Regional Administrator

Recommend DaCte '' ' '~/

Concur Date

Approval Date
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VI. CRIS Work Unit Relationships

VI. Cris Work Unit Relationships
Percent of CWU's
to TO (FY 1980)

Work Unit No. SY

Inhouse

CRIS Work Unit

Title

Termination NRP/SRP
Date TO No. Percent

5809-20010-006 Improved hop varieties 17 JAN 83 No. 1 90

Haunold, A. 1.0 and production practices No. 2 10

Likens, S. 1.0

Horner, C. 0.5 i

5809-20010-007 Improved mint varieties 24 MAR 83 No. 1 80

Roberts, D. 1.0 and production practices No. I 20

Horner, C. 0.5

5809-20050-001 Genetics and evaluation of 21 JUL 81 No. 1 100

Metzger, R. 1.0 bunt and other diseases in
wheat and triticale

5809-20050-002 The use of natural regula 21 JUL 80A7 No. 2 100

Trione, E. 0.9 tory substances to enhance
the development of wheat
and to control wheat bunt

Development of new tests to 27 DEC 81
identify pathogenic races of
the sugarcane smut fungus

5809-20050-003
Trione, E.

No. 2 100

5809-20160-002
Haunold, A.
Horner, C.

0.1

6.0

Collection, preservation
and evaluation of mint and
hop germplasm

01 MAR 82

Extramural

5090-20013-009-A Evaluation of mint strains 31 DEC 79
(C. Horner, Purdue) for resistance to Verticil-

1iurn wilt

Screening and evaluation of 31 DEC 79
mint strains for disease
resistance, yield and quality

No. 1 100

No. 1 100

No. 1 1005090-20014-010-A

(C. Horner
Wash. St. Univ.)

5090-20282-003-A

(C. Horner
Ore. St. Univ.)

Mint weed control in
southern Idaho and eastern
Oregon

31 DEC 79 No. 2 100

>b/8001-20050-003 Development and evaluation 18 AUG 79- No. 1
(R. Metzger, India) of triticale

8002-20050-115
(R. Metzger, PAK)

Improvement of triticale for 02 OCT 82 No. 1
yield and yield components

a/ To be revised in FY 1980.

n'on is pendinc

100

100
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VII. Plan of Work:

NRP 20010 Breeding and production - fruits, nuts, and specialty crops.

A. Technological Objective No. 1: Develop new and improved varieties
of fruits, nuts and specialty crops that combine improved yield
potentials; quality characteristics; better resistance to pests;
tolerance to environmental stress; and adaptation for mechanical
culture, harvesting, and handling.

1. CRIS Work Unit 006 - Improved hop varieties.

a. Objective: Evaluation of high alpha acid hop selections.

Plan: Evaluate nursery material from the third cycle of recur
rent selection for high alpha acid content. Evaluate three
promising selections from the first cycle (1970 crosses) in the
Yakima Valley and at Parma, Idaho and one selection in field
trials at three locations in Oregon, all planted spring 1979.
Obtain agronomic and quality data from selections of the second
cycle (1973 crosses) after the second year of mature field
testing at Corvallis.

Objective:
USDA 21091

Commercial evaluation of early maturing triploid

Plan: Harvest third mature crop from commercial plot in Oregon
and channel hops into plant scale brewing trials of a cooperat
ing brewer. The first mature crop of 21091 from a second loca
tion in Oregon planted in 1979, will be harvested in 1980 for
commercial brewing trials.

Objective: Commercial testing of early flowering triploid
pollinators.

Plan: Eight early flowering triploid males planted in a seedless
Fuggle yard in Oregon in 1979, will be evaluated for the first
mature year in 1980. Data on pollen production, vigor, agrono
mic performance and seed set and cone size stimulation of Fuggle
will be obtained,- as well as synchronization of flowering time
with the target cultivar Fuggle.

Objective: Selection of aroma varieties with low cohumulone
and good storage stability.

Plan: Eighty-six selections from a progeny on Cascade (1976
Nursery) that were planted in a seedless five hill observation
nursery in 1979 will be evaluated for the first mature year in
1980. A small number of selections sent to Prosser, Washington
in spring 1979 will also be evaluated in 1980 as mature plants.
Yield and agronomic data in addition to alpha and beta acids con
tent, storage stability, cohumulone content, oil composition and
aroma characteristics will be obtained.
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e. Objective: Evaluation of foreign aroma type hop cultivars.

Plan: Styrian, an aroma variety from Yugoslavia that was
increased for planting of 15 acres on a commercial location in
Oregon in 1979 will be harvested in 1980. Baled hops will be
made available to a cooperating brewer for plant-scale brewing
trials.

Hersbrucker, a German aroma-type hop that was increased from
two plants to three acres in 1979 will be harvested for the
first mature year in 1980. Bale quantities will be available
for plant-scale brewing trials. In addition, agronomic data
will be obtained at the two commercial locations in Oregon for
both Styrian and Hersbrucker.

Tettnanger, a German late-maturing aroma-type hop that was
planted at two commercial locations in Oregon in 1978 and 1979
will be evaluated under commercial conditions and compared with
other aroma-type hop cultivars. Ten-hill plots from ten randomly
selected Tettnanger plants from the first commercial location
in Oregon (1978 planting) will be evaluated and compared with
the standard Tettnanger and Swiss Tettnanger in a seedless test
location near Corvallis in 1980. This test was planted in
spring 1979.

f. Objective: Improved techniques for long-term hop pollen storage.

Plan: Continue cooperation with another SEA Scientist for
storage of hop pollen in liquid nitrogen. Study germination of
hop pollen on artificial media and correlate germination data
with seed set from hand pollinations.

g. Objective: Introduction of foreign hop germplasm.

Plan: Continue efforts to obtain additional genetic material
from major hop breeding centers around the world, particularly
in England, Germany, Czechoslovakia, Yugoslavia, and others.
Soft-wood cuttings made from 15 introductions obtained from
Yugoslavia in 1979, will be planted in the germplasm collection
in 1980.

h. Objective: Identify sources of both high and low cohumulone in
both male and female lines and to cooperate with the geneticist
to determine inheritance patterns. Low cohumulone is associated
with improved foam stability in beer.

Plan: The present method for cohumulone estimates is believed
to be unreliable. After improvement of the method certain groups
of germplasm will again be screened for cohumulone. This will
be followed by chemical analysis of samples from progenies of
crosses involving high and low parents.
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Objective: Identify superior female and male sources of high
alpha acids having good storage stability and low cohumulone.

89

Plan: Five hundred to 1000 samples from female plants (lines)
will first be analyzed for alpha-acids. These will be stored
under controlled conditions and reanalyzed to identify storage
stability. Lines showing both good storage and high alpha will
be analyzed for cohumulone content. In addition, male lines
from both germplasm and crosses will be assessed for alpha ratios
Those exceeding 70 will be screened further for antioxidant level,
The best of these will be screened for permeability of their
lupulin pellicles.

j. Objective: Determine correlations of quality factors in both
female and male lines.

Plan: Although this is largely a mathematical exercise with data
acquired under objective (i) it is important to the geneticist
when combinations of quality traits are attempted. Standard
statistical methods will be used.

k. Objective: Establish whether the relationship between alpha-
acids content and specific essential oil components have a
bearing on the acceptability of new varieties.

Plan: It appears that humulene or its oxidation products may
contribute to the "hoppy" character of beer flavor. High alpha
varieties will be analyzed for oil contents and the oils will
be analyzed for humulene content. The range of ratios of alpha-
acids to humulene will be established and related to flavor pro
files.

2. CRIS Work Unit 007 - Improved mint varieties.

a. Objective: Determine the genetic complement of factors regulat
ing biosynthesis of major chemical components in oils of selected
Mentha citrata genotypes.

Plan: Data collected from replicated progeny tests will be
analyzed by gas chromatography to determine the complement of
genetic factors regulating oil biosynthesis of selected geno
types of Mentha citrata in the mint germplasm collection.

b. Objective: Breed for vigorous, high yielding lavendaceous
odored mints.

Plan: Select for desirable agronomic and quality characteristic
in progeny populations derived from inter- and intraspecific
crosses with Mentha citrata and other Mentha species.
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c. Objective: Breed for high yielding menthol type mints.

Plan: Establish, for selecting mints with oil high in menthol,
progeny populations derived from controlled inter- and intra-
specific crosses with Mentha arvensis and other Mentha species.

d. Objective: Determine the chemical composition of oils from
selected genotypes to establish the variation within and between
Mentha species in the germplasm collection.

Plan: Oil will be collected from selected mint genotypes by
steam distillation and analyzed by gas chromatography. Major
chemical components of the oils will be identified by mass
spectrographic analysis. The data will be analyzed and sum
marized to provide immediate information on the variability of
important chemical compounds in oils present in the mint germ
plasm collection as well as basic information needed for future
genetic studies.

e. Objective: Identify sources of mint rust resistance in the mint
germplasm collection as a preliminary step to initiating a rust
resistance breeding program.

Plan: Continue evaluating each of over 600 individual mint
genotypes to identify resistance to both peppermint and spear
mint rust.

CRIS Work Unit 009-A (CA, Purdue University)
strains for wilt resistance.

Evaluation of mint

a. Objective: Complete contract research on determination of
level of resistance to Verticillium wilt disease in irradiation-
induced mutant clones of spearmint and peppermint.

Plan: Irradiation-induced mutant clones of spearmints and
peppermints supplied by SEA-AR will be vegetatively propagated.
Uniform plants of each clone will be inoculated with a viru
lent strain of Verticillium dahliae. Levels of resistance will
be determined under environmentally controlled conditions.

CRIS Work Unit 010-A (CA, Washington State University) - Screening
and evaluation of mints for resistance, yield and quality.

a. Objective: Identify strains of mints resistant to wilt, powdery
mildew and rust, and evaluate selected resistant strains for
agronomic characteristics.

b. Plan: Conduct field and greenhouse tests for disease resis
tance using strains of mints provided by SEA-AR. Select resis
tant strains and grow these in field plots to evaluate their
general agronomic suitability as new varieties.
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B. Technological Objective No. 2: Develop new and improved cultural
and management practices for fruits, nuts, and specialty crops that
increase yield, minimize production losses, improve quality, and
conserve use of natural resources.

1. CRIS Work Unit 006 - Improved hop production practices.

a. Objective: Cooperate with SAES scientists for evaluation of
herbicides suitable for hop culture.

Plan: Provide hop cultivars in sufficient numbers for repli
cated testing of promising herbicides for hops. Currently the
herbicide oxadiazone (ronstar) is under investigation and the
second year of field trials will be available in 1980.

b. Objective: Control the early spring epidemic phase of hop
downy mildew disease with systemic fungicides.

Plan: Systemic fungicides Ridomil and Alliette will be applied
to replicated plots at key locations in Oregon and Washington
where hop downy mildew is or has epidemic potential. Treatments
will be made only in early spring to control the systemic,
crown-infecting stages and to reduce probability of residues in
the harvested crop. Standard phytopathological procedures will
be used to determine efficacy.

2. CRIS Work Unit 007 - Improved mint production.

a. Objective: Develop soil assay tests for the presence and level
of Verticillium dahliae fungus in soils used for hop and mint
production.

Plan: Additional refinements of existing methods, or new tech
niques of soil microbiological analyses will be tested for their
efficacy in detecting and enumerating V. dahliae in soil popu-
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:ions. Tests will involve selective media containing inhibitors
other soil microbes and new techniques for physically concen-

lations
of

trating propagules of the target fungus.



NRP 20160 Introduction, classification, maintenance, evaluation and
documentation of germplasm.

A. Technological Objective No. 1: Expanded collections and improved
maintenance, evaluation and distribution of plant germplasm as
sources of useful genetic material to improve existing crops and
developing new crops.

1. CRIS Work Unit 002 - Collection, preservation, evaluation of mint
and hop germplasm.

a. Objective: Collect, maintain, evaluate catalog and preserve
genetic stocks of mints and hops.

Plan: About 600 mint and 300 hop genotypes will be maintained
as clonal material until turned over to the National Plant
Germplasm Repository in 1981. New accessions will be added
from Asia, Africa and Europe.
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POSITION RESOURCE

MANAGEMENT SUMMARY

-u^m^.nc unit f-jeifj Crops
Breedinq and Production

I.OCAHON CODt

5800-09-15-00
Olir.ANIiAllON/LOCATlON

Oregon-Washington Area
Corvallis, Oregon

DATt 1

May 30, 1979

TYffc OF FUNO WWU NUMBtRi A IN O AMOUNTS TOT Al_

Kcrjul jr

(XOl) 20012, $214,800; 20050, $117,000; 20051, -/; 20162, $17,700 s 349,500
Reimoursjble

(XOS)
Contributed

(993)
1 - FUNDS co.u FY 1981

Salary and related costs $280,400 $277,000
All Other 51.400 72.500
Total available to Research/Administrative Unit $331,800 $349,500

II - MANAGEM

Per

Sup

"Be

ENT CRITERIA

ccnl in Sjlarics 85% 79% (73%)-^
port Years per SY 0.7 0.6 (1.4)^
nch Dollars" per SY $ 55,300 $ 58,250 d/

Clerical Years per Specialist/Technician Years

III - DISTRIBUTION OF RESOURCES MY FUNDS MY FUNDS

Salary and Related Costs (Staffing Summary attached) S s

SY-s 6.0 $224,100 6.0 $222,100
Pro

Spe

fessional Support

cialists

Technicians/Aids 3.5 45,000 3.5 44,500
Trade and Craft Occupations (WG)

Secretarial/Clerical 1.0 10,300 0.9 9,400

Overtime, Holiday/Sunday Premium, Night/Shift Diff. 1,000 1,000
Promotions, Awards, QSI

Sub-Total 10.5 s 280,400 10.4 s277,000
All Other:

Travel s 12,000 s 13,000
Rent, Communications, Utilities

Other Services

Broad Form CA-s(Supplies & Services) 4,000 3,000
Supplies and Materials 20,000 30,000
Equipment 7,900 15,300
Extiarnura!

BFCA Temp. Employees 1.0 10,000 1.5 15,000
Federal Temp. Employee 0.5 5,200 0.5 4,800
Biochemist-GS-9 or GCA 1.0 18,100 1.0 17,200

Sub-Total 2.5 s 77,200 3.0 s 98,300
e/TOTAL —'

13.0 S 357,600 13.4 s 375,300

IV - NON-FEDERAL CONTRIBUTIONS 3.0 $ 80,000 3.0 S 82,700
HtMAHMS:

a/ Sugarcane smut research $25,800, placed under "all other",
b/ Percent in salaries when all funds considered,
c/ Support years per SY when non-federal support considered.
d_/ Bench dollars per SY = $72,000 when non-federal support considered.
e_/ Total excludes $19,600 and 1 MY directed to location support and $2,250 for location
vehicle fund.

SEA form 560
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IMPLEMENTATION PLAN - NARRATIVE

The missions of the unit require extensive field, greenhouse and laboratory
facilities and equipment. Ability to obtain and expand these facilities
was enhanced by Congressional increases in FY 1978 and 1979 for mint research,
and an increase in FY 1979 for a new program on sugarcane smut.

The unit has substantial, ongoing support from the national Mint Industry
Research Council, national Hop Research Council, regional and state wheat
industry groups and state commodity commissions. In FY 1980, these funds
are expected to total about $80,000. All industry funds are channeled
through Oregon State University at no or low overhead charges and are used
to support three or four state positions assigned to the unit and for sup
plies and services.

Long Range Goals:

The mint industry is seeking additional appropriations from Congress to
increase the mint research program by two SY's. Should increases materi
alize, the priorities of the unit would be to add a plant pathologist and
an entomologist. The hop chemist, S. T. Likens, plans to retire in Septem
ber, 1981. If his slot can be retained within the hop research program,
serious consideration should be given to expanding the federal hop research
program at Prosser, WA. Both the hop growers and industry groups desire to
expand the program at Prosser and are willing to give financial support.
Growers and industry representatives have indicated that the greatest need
is for a new variety development program.

Short Range Goals:

With the increase for sugarcane smut work we propose to add a GS-9 Bio
chemist, fixed term appointment, to work under the supervision of Dr. E. J.
Trione. We also plan to increase Jeanette Uhden, Clerk Dictating Machine
Transcriber, from 35 hours PPT to PFT as soon as a slot becomes available.

Retirement (June 1979) of Mr. B. Silbaugh in Dr. Metzgers program presents
a special problem. A ^jery large amount of genetic material is already
under field testing. Much of this material already has several years of
research invested in it which should be completed. Therefore, we are working
with the Area Director to retain the funds and refill the position.

Funds in WRU 20160, hop and mint germplasm ($17,700), will be retained by
this unit through FY 1980. In FY 1981, we plan to transfer the responsi
bility and funds to the National Plant Germplasm repository at Corvallis,
OR.

/(t'c^a-'w<*[_**> <?a<£<:-
Signature and Title

a
Date

/,/^^w V./979

Signature and Title Date

~FT
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ELISA TESTS FOR HOP VIRUSES: June 25, 1979.

Dr. R. Converse, USDA, OR. State University, Dep. of Botany &PI. Pathology.

All tests for hop mosaic were negative: HMV and APMV

Prunus necrotic Ringspot Virus: possible positive reaction:

USDA 21104 M

USDA 21102 M

Prunus necrotic Ringspot Virus: negative reaction:

USDA 21105 M

21106 M

21175 M

21176 M

21177 M

21178 M

All the above genotypes are triploid males suitable for pollination
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UNITED STATES DEPARTMENT OF AGRICULTURE
SCIENCE AND EDUCATION ADMINISTRATION

FEDERAL RESEARCH

WESTERN REGION

Field Crops Breeding and Production Research Unit
Department of Botany and Plant Pathology
Oregon State University, Corvallis, OR 97331

January 29, 1979

Subject: New Downy Mildew Control Research Program

To: Oregon Hop Commission

ioi c '

Research with new, systemic fungicides in England and Europe has resulted
in an exceptionally promising new control for downy mildew. In the U.S.
last year, the new fungicide "Ridomil" (Ciba Geigy # 48988) was tested on
several downy mildew diseases (cucumbers, cabbage, onions) with outstanding
results. It was not tested on hop mildew in the U.S.

The Rosemaund Experimental Farm in England reported these results on hops:

"Trials over the past 3 years have shown that a pre-training spray
can prevent mildew sporulation and in many cases clean up infected
rootstock. It is envisaged that a single application, applied to
young shoots in April will give almost complete protection for 4 to
6 weeks."

Last fall we developed plans for extensive tests on hops, to begin in April,
1979. In November, 1978, we hired a graduate student, Mr. Robert Hunger,
to work on the project. We also proposed last summer that the U.S. Brewers
Association assist in the funding of this project. The USBA declined and,
as you know, terminated all hop research funding on December 31, 1978.

We believe this project is \iGry important to hop growers, especially Oregon
growers. Therefore, we have ordered material from Ciba - Geigy for the T979
tests and have adjusted other work so that funds will be available for Bob
Hunger through June 30, 1979. It will take at least two years of test data
to get Ridomil registered for use or: hops. We are seeking funding for the
project so that Bob Hunger can spend essentially full time on it during the
next 2 or 3 growing seasons.

For the period July 1, 1979 through June 30, 1980, we would need a minimum
of $6,000. During the FY 1980-81, we would need $7,500.

At this time, it is uncertain whether the plan developed at the Sacramento
HGA meeting to salvage the hop research program will be successful. If it
is, perhaps some or all of the funding for the downy mildew project could
come from the new plan. Also, Anheuser-Busch has expressed some interest
in funding specific hop research projects if the new plan falls through.
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Because of the uncertainties about future bop research funding, and because
we feel the downy mildew control work should be started now and continue
for at least two years, we plan to submit a formal proposal to the Oreqon
$6^00norSF?ni9?9-8fo"din9 ^ ^ 1979"8° fi$Cal ^ We Plan t0 requeSt
Please advise me whether the Oregon Hop Commission is interested in fundinq
the work on downy mildew. If the $6,000 - $7,500 is beyond the means of the
Commission, would the Commission be interested in pursuing a jointly funded
proposal, with Anheuser-Busch, for example?

In the meantime, we will start the work this spring in anticipation of finan
cial support from some source beginning July 1, 1979.

cc:

Dr.

C. E. Horner
Research Leader

Paul Hoskins



WYE. ASHFORD, KENT
TN23 5AH
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WYE 812401 (STD 0233) DEPARTMENT OF HOP RESEARCH

Dr. C.E.Horner

Department of Botany and Plant Pathology
Oregon State University
Corvallis

Oregon 97331
U.S.A.

8th March 1979

Dear Jack,

Thank you for your letter of 2l|.th January which ashamedly I have not replied
to before due to visits to the continent and other demands on my time.

Ridomil (metalaxyl) is to be launched by Ciba-Geigy for use on hops in the
U.K. this year and I attach their recommendations. The criterion for drenching
early in the season is the quantity of a.i. per hill. The effect of volume is
largely unknown. This can make it rather expensive with close-planted hops but
the potential benefits', if they contain a reasonable amount of hill infection,
is considerable.

This fungicide really does seem to be quite remarkable for early-season
control. Ve need more information on the response to sprays of both leaf and cone
infection, since in the U.K. these days downy mildew appears to be less serious
in the late-season and trial work has been unlucky in this respect.

Our plans for research on downy mildew mainly concern use of systemics like
Ridomil within timed spray schedules suggested by weather-based predictions.
We are also planning a long-term trial to see if annual Ridomil drenching will
clean up infected rootstocks. Also, we shall probably look into the use of
drenches at other times of year and the up-take and persistence of the chemical
- a chemist is on hand with a method to analyse for residues in soil and tissue.
At the moment we have little time for much else since our basic research effort
is directed towards the powdery mildew problem. You are therefore clear to
pursue whatever you please and ii? would indeed be valuable to know more of the
mechanisms of Ridomil action.

I feel that with fungicides in general, we lack satisfactory information
about thir particular qualities in order to utilise them as effectively as we
might. Ridomil seems to be mainly antisporulant but as far as I know nothing
is known of the persistence of efficacy nor of the effects of environment on
its perfermance.

A rather urgent question here concerns the likelihood of tolerance to metal
axyl developing in the pathogen. Ve have no clues and experiments to generate
information are difficult to carry out.

We should keep in closer touch on downy mildew work. Let me know if you
would like more detail about any of the Ridomil items. I shall be most inter
ested to know your choice of topic for Mr. Hunger and, in due course, how he
progresses.

With all good wishes,

Yours sincerely, j\



NEW TREATMENT FOR DOWNY MILDEW

In 1979, subject to PSPS clearance, Ridomil the new Ciba-Geigy
fungicide will be recommended for use on hops. The preferred
. . --ji ii..v--c •! i.rfc^IriiSiif vil! -zz-'t si:\ctr£v%.ci^ fc»iti****£.£. .I»w F&l
Sprays. In trials the results have been outstanding.

The soil drench requires that each hop plant shouk' be treated
in late March to mid April when the average shoot length is
50- 100mm (2-4 in). 100ml OVi fl.oz) of spray solution is required
for each plant, sprayed over an area of 300mm x 300mm (12in x
12in).

Growers wishing to adopt the soil drench technique can use the
following equipment:-

a] The Wargent applicator
This machine can be used without modification, as the operator
can ensure that the spray is distributed over the crown of the
hop plant.

b] The Phillips applicator
To ensure adequate cover of the plant, a nozzle should be fitted
to the outlet pipe. This will require the following parts:-
1 x TeeJet 6570 tip (brass)
1 x TeeJet 1325 nozzle cap (brass)
1 x nozzle adaptor —This part will be manufactured by Heath
Engineering Works. There are two alternative adaptors
available depending on the thread on the original equipment.

c] The Hewboom
This machine can be modified by blocking off all except one of
the lower spray outlets, fitting a suitable spray ?'p, an anti-
drip device, and a suitable timer. A complete kit is available
from Heath Engineering Works at a cost of about £100. If
required it can also be fitted by Heath or their agents.
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RECOMMENDATIONS FOR USE OF RIDOMIL ON HOPS

Timing

A soil drench should be applied to each hop plant between late
March and mid-April when the average shoot length is 2 - 4".
This drench will give control of downy mildew for 8-10 weeks
up to mid-June.

Dose andi Volume

8 lb Ridomil 25 WP in 100 gallons of water applied at 3£ fl.oz
per plant.

Protective Foliar Spray Treatment

Timing

foliar sprays should be applied every ih days «vhSneve? there is a
likelihood of disease occurring.

Where a soil drench has been used the start of the spray programme
may be delayed until mid-June.

To ensure protection of the cones a complete schedule of Ridomil
sprays must be applied from the beginning of burr onwards.

Dose and Volume

13 oz Ridomil 25 WP in 100 gallons of water with the volume of
the water applied increasing as the bine develops from initially '
50 gallons per acre at training to a minimum of 133 gallons per
acre at full bine development.

In those hop growing areas e.g. South. East, where volumes of
between 100 - 133 gallons per acre are applied at full bine
development, it is important that the concentration of the
solution is adjusted so that 17 oz Ridomil 25 WP per acre are
applied at this stage of hop growth.

•Jrvier no circumstances should less tnan 100 gallons of solution
per acre be applied at full bine development.
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Introduction

Control of Hop Downy Mildew with a New
Systemic Fungicide, Ridomil

Robert M. Hunger and Chester E. Horner
Oregon State University

Graduate Res. Assistant and Research Professor, resp.
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Hop downy mildew was first reported in the Pacific Northwest in the early
1930's. Since that time this disease has become the primary disease problem on
hops in the United States. In the Willamette Valley of Oregon, abundant rainfall
and mild temperatures in spring and early summer favor this disease reaching epi
demic proportions. Hops grown in other areas (Washington, California, and Idaho)
also incur some losses; however, less frequent rainfall usually prevents hop downy
mildew from reaching epidemic proportions.

Hop downy mildew is caused by the fungus Pseudoperonospora humuli (Miy et Tak)
Wils. This fungus is an obligate parasite and thus is not able to survive and repro
duce if separated from a suitable host. P. humuli overwinters primarily in the
perennial rootstock (crown) of systemically infected hops. Severe infection, or
infection of highly susceptible varieties (for example Clusters, Comet, and Talis
man) may result in rotting of the crown and complete hill die-out. For this-reason,
varieties with resistance to hop downy mildew are commonly grown in the Willamette
Valley where climatic conditions favor infection and disease development. These
include the variety Fuggle which is resistant to foliar and crown (systemic) infec
tion, and three other varieties (Cascade, Bullion, and Brewer's Gold) exhibiting
moderate resistance to crown infection and slight resistance to foliar infection.
It is with these moderately resistant varieties that control of P. humuli is neces
sary to insure reasonable yields of hops.

Spring and early summer (April - mid-June) in the Willamette Valley are typi
cally wet and mild, and hop downy mildew flourishes. However, high temperatures
and sparse rain from mid-June through August inhibits sporulation and disease
spread. Thus, if growerjs are able to control hop downy mildew during the wet
spring, subsequent hot and dry weather beginning in mid-June usually suppresses
disease development until hops are harvested. However, in some years rainfall in
late summer before harvest causes a flare-up in downy mildew resulting in extensive
cone losses. The early-season control practices include:

1.

2.

3.

4.

Deep pruning of hop hills in early spring to remove buds and tissue
infected with P. humuli.

Removal of trained vines with terminally infected shoots and retraining
of healthy shoots.

Stripping infected lower leaves on otherwise healthy trained vines to
remove sources of disease spread.

Periodic killing of new basal growth with chemicals and/or covering
basal growth with soil (hilling-up). This serves to remove infected
shoots and juvenile, succulent growth highly susceptible to infection.

Research financed by a grant from Anheuser Busch Inc.



5. Spraying or dusting foliage with zineb.
as a treatment preventing infection.

a carbamate fungicide effective

Employing these control measures does not guarantee a successful crop of
hops. Zineb, while preventing infections, is not redistributed after applica
tion. Growth of hops following application, and foliage covered incompletely
remain susceptible to infection. Consequently, weekly applications of zineb are
recommended when weather conditions favor disease spread. The expense of weekly
zineb applications added to the salaries of labor
shoots and retrain healthy vines is considerable,
imminent if healthy vines are not trained by late
are trained per hill.

crews hired to remove infected
Further, reduced yields are

May, or if fewer than six vines
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In 1977, Ciba-Geigy Corporation introduced the acylalanines, a new class of
systemic fungicides. One of these compounds, Ridomil (Table I), is highly effec
tive in controlling several downy mildews and other diseases caused by closely
related fungi including potato late blight (Phytophthora infestans), blue mold
and black shank of tobacco (Peronospora tabacina and Phytophthora parasitica var
nicotianae), and downy mildews on cabbage, grapes, and lettuce (1-5). These
reports indicating the high level of effectiveness of Ridomil against diseases
related to hop downy mildew as well as favorable reports of hop downy mildew con
trol in England prompted field testing of Ridomil on hops in the Willamette Valley
in 1979. This paper reports the results of those tests, the present status of
Ridomil regarding registration, and plans for future testing of Ridomil.

Methods

Five test plots located in separate commercial hop yards in the Willamette
Valley were used in 1979. Two plots were in hop yards planted with the variety
Brewer's Gold (field plot numbers 1 and 2), two with the variety Cascade (field
plot numbers 3 and 5), and one with the variety Bullion (field plot number 4)
(Table II). The number of hills treated with Ridomil in each of these plots is
shown in column 4 of Table II. A total of 2,029 hills were treated with Ridomil
in 1979. In all plots, an equal number of hills not treated with Ridomil were
utilized as controls.

Ridomil was applied as a soil drench in mid-April at 0.3 gm ai/hill in 50 ml
solution. All treated plots were divided in late May, one-half of the hills
receiving a foliar application of Ridomil at 0.12 gm ai/hill in 100 ml solution.
Subplots of field plot numbers 2 and 3 were divided again in mid-July, one-half
of these hills receiving a second foliar application of Ridomil at the same rate
as applied in late May (0.12 gm ai/hill in 100 ml solution). All applications were
made with an 8-liter capacity hand sprayer. Following treatment with Ridomil, the
occurrence of spikes (shoots infected with P. humuli) was noted in treated and
control plots. Counting of spikes was done at two week intervals from early May
until mid-July, after which arid conditions and high temperatures effectively
suppressed further disease development.

Hops were harvested from two of the five field plots (field plot numbers 2
and 3) just prior to commercial harvesting of the yard. Three replications of
five hills each were harvested from each plot. An equal number (15) of treated
and control hills were harvested from each plot. Hills to be harvested were
determined by random selection. Vines from each plot were kept separate and
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I. NOMENCLATURE, CHEMICAL AND PHYSICAL PROPERTIES

Chemical Class: Acylalanine

Common Name (Proposed) Metalaxyl

Trade Name (Proposed): Ridomi1
TM

Chemical Name: N-(2,6-Dimethylphenyl)-N-(methoxyacetyl)-
alanine methyl ester

Chemical Structure:

II. TOXICOLOGY OF TECHNICAL RIDOMIL

A. Acute Mammalian Toxicity

Acute Oral LD50 (rat)
Acute Dermal LD50 (rat)
Primary Skin Irritation (rabbit)

B. Fish and Wildlife

Bluegill 96-Hr. LC50
Rainbow Trout 96-Hr. LC50

Mallard Duck, Acute Oral LD50
Mallard Duck, 8-Day LC50
Bobwhite Quail, 8-Day LC50

CH-C00CH3
CO-CH20CH3

= 669 mg/kg
> 3100 mg/kg
= Mildly Irritating

150 mg/L
130 mg/L

= 1,466 mg/kg
> 10,000 ppm
> 10,000 ppm

Table I. Technical information pertaining to Ridomil, an acylalanine fung
icide developed by CIBA-Geigy Corporation. Ridomil is a trademark
of CIBA-Geigy Corporation.
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hops were removed from vines with a small harvester at the Oregon State University
Hop Farm. Weight of harvested hops and number of vines per treatment were recorded.

Results

Results from 1979 show that a single application of Ridomil as a soil drench
in early spring effectively controlled hop downy mildew. Reduction in number of
spikes in treated plots as compared to control plots was impressive (Table II).
A total of 19,859 infections were observed in 2,029 control (untreated) hills as
compared to 90 in the same number of Ridomil treated hills. Further, hop yields
from hills in treated plots were 25% and 75% greater than respective controls
(Table III).

The value of foliar applications of Ridomil could not be delineated in 1979.
One application of Ridomil as a soil drench in mid-April provided excellent disease
control through the spring rains. Foliar sprays were applied to determine their
value if wet and humid conditions prevailed or reoccurred later in the summer. In
1979 the summer months remained dry and hot, and thus disease spread and development
was climatically curtailed. However, the significantly greater yields and reduc
tion of infection in spring and early summer indicate the value of Ridomil in con
trolling hop downy mildew.

Some phytotoxicity of foliage and young shoots which were just emerging was
observed in hills treated with the soil drench. This probably was caused by the
carrier in the Ridomil formulation (emulsifiable concentrate) rather than the
active ingredient. Phytotoxicity probably resulted from the organic carrier in
the Ridomil formulation due to application in a low volume. This is supported
further by the complete absence of reports of phytotoxicity when Ridomil was
applied at comparable rates to hops and other crops as a wettable powder or in a
larger volume. In our study it was necessary to apply Ridomil at a low volume
because hand-carried sprayers with small volumes were used to apply Ridomil to a
large number of hills (2029). No hills were permanently or adversely damaged
from the soil drench, and no phytotoxicity was observed following subsequent
foliar sprays.

Two additional Ridomil plots were established in Washington, but complete
absence of downy mildew in the plots prevented getting control data.

Conclusions and Future Plans

Considering the data from 1979, Ridomil was highly effective in controlling
downy mildew of hops in the Willamette Valley. According to Dr. William Anliker,
technical representative of Ciba-Geigy Corporation, Ridomil is currently registered
in 20 countries for use on 11 different crops. In addition, Ridomil is registered
for use on hops in 1980 in England, Austria, Belgium, Rumania, and West Germany.

According to Dr. Anliker, 1982 is the earliest year'in which Ridomil will be
registered for full use in the United States. A tentative schedule calls for a
delineation of rates in 1980, a residual program in 1981 and final registration
in 1982. Specific plans for future testing of Ridomil include:

1. Hills of hops at three separate hop yards in the Willamette Valley were
treated in fall 1979 with Ridomil as a post-harvest soil drench. A total
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of 1260 hills were treated at 0.2 gm ai/hill applied in 50 ml solution.
This test is designed to determine if application of Ridomil as a post-
harvest soil drench will eradicate systemic crown infection or protect
hops emerging the following spring.

2. Treatment of hops in spring of 1980 with Ridomil as a soil drench at 0.3
and 0.6 gm ai/hill. In conferring with Dr. Anliker, he felt that data
regarding the efficacy of Ridomil at these rates would best facilitate
registration.

3. Determination of protection afforded by foliar sprays applied alone and
following a soil drench will be attempted. However, data collected in
1979 indicate that Ridomil applied as a soil drench is highly efficacious
in controlling hop downy mildew in the Willamette Valley and foliar sprays
should only be necessary in the event of extended spring rains or long
periods of late summer rains to protect hop cones prior to harvest.

In addition to these test plots with Ridomil, testing of two other systemic
fungicides will be started in spring of 1980. These two compounds are Aliette
produced by Rhone-Poulenc (Rhodia) Company, and Previcur produced by NoR-Am
Company. Both compounds are reported effective against fungi similar to P.
humulj_, and initial tests with Aliette on hops in England have been encouraging.
A small field plot (291 hills) at one location in the Willamette Valley was
treated with Aliette in 1979. Results indicated good control with Aliette as
compared to hills not treated; however, the rate at which Aliette was applied
was less than recommended, and further testing is necessary before any conclu
sions should be drawn.

In summary, Ridomil appears highly promising as a future tool to control
hop downy mildew. In addition, several other chemicals also are potentially
effective in controlling this disease. Hopefully all or at least one of these
compounds will serve to mitigate the economic losses resulting from hop downy
mildew which is an annual threat to hop production in the Willamette Valley,
and an intermittent threat in other U.S. hop production areas.
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RIDOMIL*

EXPERIMENTAL FUNGICIDE

Ridomil (which is also known as CGA-48988) is a new type of systemic
fungicide which shows promise as a foliar, soil and seed treatment on
agricultural crops. It has activity against the soil-borne diseases
caused by Pythium and Phytophthora as well as the foliar diseases
caused by the Phycomycetes.

I. NOMENCLATURE, CHEMICAL AND PHYSICAL PROPERTIES

Chemical Class: Acylalanine

Common Name (Proposed): Metalaxyl

,TM
Trade Name (Proposed):

Chemical Name:

Chemical Structure:

Empirical Formula:

Molecular Weight:

Solubility at 20°C:

Ridomil

N-(2,6-Dimethylphenyl)-N-(methoxyacetyl)-
alanine methyl ester

C15H21N04

279.34

CH.
I 3
CH-COOCH,

C0-CH20CH

Water 7100 ppm, 65% in methanol, 75% in
methylene chloride, 55% in benzene, and
27% in isopropanol.

-6
Vapor Pressure at 20°C: 2.2 X 10 mm Hg

*Ridomil is a trademark of CIBA-GEIGY Corporation.
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II. TOXICOLOGY OF TECHNICAL RIDOMIL

A. Acute Mammalian Toxicity

Acute Oral LD5Q (rat)
Acute Dermal LD50 (rat)
Acute Dermal LD5Q (rabbit)
Primary Skin Irritation (rabbit)
Eye Irritation (rabbit)
Skin Sensitization (guinea pig)

B. Fish and Wildlife

Bluegill 96-Hr. LC5Q
Rainbow Trout 96-Hr. LC
Daphnia magna 48-Hr. LC

50

50

Mallard Duck, Acute Oral LD
Mallard Duck, 8-Day LC5Q
Bobwhite Quail, 8-Day LC

50

50

III. SAFETY PRECAUTIONS

= 669 mg/kg
> 3100 mg/kg
> 6000 mg/kg
=• Mildly Irritating
- Mildly Irritating
=>= Not a Sensitizer

- 150 mg/L
=« 130 mg/L
=•= 28 mg/L

- 1,466 mg/kg
> 10,000 ppm
> 10,000 ppm

Keep out of reach of children. Wash thoroughly after handling. Bo
not store near food or feed. Causes eye irritation, do not get in
eyes, on skin, or on clothing. Avoid breathing dust/spray. Use with
adequate ventilation. Crops treated with this compound should be des
troyed, since it is an experimental fungicide.

IV. FORMULATIONS

Ridomil (2E)

Ridomil (15G)

Ridomil (5G)

Ridomil + PCNB (9G)
(1:8 ratio)

Ridomil + PCNB

(9.5G) (1:16 ratio)

- Emulsifiable concentrate containing 2 lbs.
of active ingredient per gallon.

- Granule containing 15% active ingredient.

- Granule containing 5% active ingredient.

- Granule containing 1% Ridomil and 8% PCNB.

Granule containing 0.56% Ridomil and
8.94% PCNB.
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V. BIOLOGICAL ACTIVITY

Ridomil has provided excellent control of many of the diseases caused
by the Oomycetes (Phycomycetes); i.e., the late blight downy mildew
foliar diseases on vegetables and the soil-borne diseases caused by
Pythium and Phytophthora. Ridomil has little or no activity against
the Ascomycetes, Basidiomycetes and Fungi Imperfect!.

Ridomil has systemic and corrective (curative) activity as well as
residual-protectant activity. Ridomil is absorbed through leaves,
stems and roots. Acropetal systemic movement of Ridomil occurs after
foliar spray applications or soil treatments. Results show that
foliar sprays of Ridomil are effective at very low rates and do not
need to be applied as frequently as the presently available fungicides.
On potatoes, foliar applications of Ridomil provide better control of
late blight tuber rot than the standard fungicides. Soil applications
of Ridomil have exhibited systemic activity against downy mildew of
lettuce and cole crops as well as late blight of potatoes.

Soil applications have also shown activity against black shank of
tobacco. Seed treatments of Ridomil provide control of cotton
seedling disease caused by Pythium species.

VI. RECOMMENDATIONS FOR TESTING

Potatoes

Foliar Treatment

Spray
Interval Lbs. Active/A

Late Blight* - Preventive Program

Ridomil 2E Alone 14 Days 0.187, 0.25, 0.375

Late Blight and Early Blight* - Preventive Program

Ridomil 2E can be tank mixed with Bravo, Difolatan, Dithane
M-45 or Manzate 200 for the control of both early blight and
late blight.

*Curative (Corrective) Treatment for Late Blight

If late blight appears in the field, immediately apply Ridomil
2E at 0.25 to 0.375 lbs. active/A and retreat 7 days later.
Continue on a 14-17 day spray schedule when late blight is under
control.

Soil Application

Some limited testing of Ridomil as a soil applied systemic
fungicide for the control of late blight of potatoes is suggested.
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Method of
Soil Treatment Application Lbs. Active/A

Ridomil 15G In-Furrow at Planting 1.5 or 2.0
Ridomil 15G Band over the row in 1.5 or 2.0

front of hillers or
cultivator at hilling
or at emergence.

Soil applications of Ridomil 15G can be followed with one to
three foliar applications of Ridomil 2E at 0.187 to 0.3.75 lbs.
active/A starting 11 to 15 weeks after planting.

B. Late Blight of Tomatoes
Spray

Treatment Interval Lbs. Active/A
Ridomil 2E Alone 7-10 Days 0.187
Ridomil 2E Alone 14 Days 0.375

Ridomil 2E can be tank mixed with Bravo or Dithane M-45 for the
control of early blight, anthracnose and late blight.

C. Downy Mildew of Cucurbits
Spray

Treatment Interval Lbs. Active/A

Ridomil 2E Alone 7-10 Days 0.125
Ridomil 2E Alone 10-14 Days 0.25

Ridomil can be tank mixed with Bravo or Benlate for the control
of powdery mildew, anthracnose, gummy stem blight and downy
mildew.

D. Downy Mildew of Cole Crops and Lettuce

Method of
Treatment Application Lbs. Active/A

Ridomil 2E •' Foliar every 14-21 days* 0.125-0.25
Ridomil 2E Soil-Preplant Broadcast 0.25, 0.5

E. Other Downy Mildew Diseases

Spray Lbs. Active/A
Crop/Pest Interval Ridomil 2E

Onions/Downy Mildew 10-14 Days* 0.125, 0.25

*0n cole crops and onions, add a spreader-sticker.
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Lbs. Active/100 Gal.
Ridomil Ridomil 2E

2E + Phaltan

Grapes/Downy Mildew Regular 0.125 0.094 + 0.5
Spray Schedule

a/
F. Tobacco Black Shank—

1. Prenlant Soil Incorporation (Broadcast or Row Treatment)
c/Tobacco Type Use Directions Lbs. Active/A-

Flue Cured Broadcast before bedding- 0.5,1.0*,2.0*,3.0
Burley Broadcast^ 2.0*,3.0*
Burley Band b/c/ 2.0*,3.(£

(per 12,500 ft. of row)

SJ In addition to the black shank ratings, we would appreciate
ratings for the control of Pythium damping off of tobacco
(% final stand ratings).

c/

Incorporate in the top 2 or 3 inches of soil after applica
tion.

A band treatment of 2 and 3 lbs. active/A of tobacco (12,500
ft. of row) is equal to 73 and 110 grams active per 1,000 ft.
of'row, respectively, for any row spacing. Apply in an 18-
inch band.

*Preferred rates for testing.

G. Cottonseed Treatment

Use Ridomil 2E at 0.5 oz. active/100 lbs. of cottonseed in combi
nation with the labeled rate of Captan, Vitavax, Demosan, or
Terraclor (PCNB).

H. Other Crops

Foliar and soil applications of Ridomil 2E look promising for the
control of downy mildew of hops and blue mold of tobacco. Soxl
applications of Ridomil 2E have activity against Phytophthora
cinnamomi on avocado, Phytophthora parasitica on citrus, Phyto
phthora root rot of soybeans, Phytophthora root rot of conifers
and Phytophthora root rot of strawberries. Granule formulations
of Ridomil with Terraclor in 1:8 and 1:16 ratios have shown
promise as in in-furrow soil treatments at 1.25 to 1.75 lbs.
active/A, for the control of cotton seedling disease.
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I. Rating Suggestions

Yield data would be appreciated in trials where Ridomil is
evaluated as a foliar or soil fungicide. Ridomil provides
little or no control of foliar diseases other than the late
blight-downy mildew diseases. Thus, we would appreciate knowing
whether early blight (Alternaria solani) or diseases other than
late blight or downy mildew are present. For potato late blight
trials, we suggest that ratings on the percent of blighted
tubers be made in addition to the foliar late blight ratings.

The information contained herein is based on data which are believed to be
reliable, but it is understood that all such information is not guaranteed
by CIBA-GEIGY Corporation to be accurate and is to be used at the risk of
the user of such information. Nothing herein is intended to imply the
nonexistence of any relevant patents, nor to constitute an inducement to
practice any invention claimed in any patent not owned or controlled by
CIBA-GEIGY Corporation without authority from the owner of said patent now
or hereafter in existence.

Agricultural Division
CIBA-GEIGY Corporation
P. 0. Box 11422

Greensboro, North Carolina 27409

January, 1979
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LS 74 783 is an experimental fungicide belonging to a new family of
fungicides discovered and patented by RHONE-POULENC PHYTOSANITAIRE.
This compound is characterized by its powerful systemic activity,
being able to move upwards as well as downwards in the plant. The
Phycomycetes are included in the spectrum of activity of this product.

I - ACTIVE INGREDIENT

Empirical formula : C2 H,a AT Og P,

Chemical formula

C^Hg-O O
\ /

H . O

Al

121

. Chemical name : aluminium tris (-O-ethyl phosphonate) formerly referred
to as aluminium ethyl phosphite

. Other names : LS 74 783 , EPAL, 32545 RP (aluminium salt), ALIETTE

. Molecular weight : 354

. Physical nature' : solid white crystals

• Solubility at 20°C : water : 120 g/1
acetonitrile :<80 mg/1
methyl glycol :<80 mg/1

. Vapour pressure : negligible at 20° C

• Stability : both the technical material and formulated product are stable
under normal storage conditions. In a solution of 1 g/1 of
water at 20° C, the half-life of the product is more than 100
days.
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Reference Type Composition Use

EXP 1659 WP 80 % LS 74 783 All crops

EXP 1710 WP 50 % LS 74783 + 25 %folpet Vine

EXP 1733 WP 44 % LS 74783 + 26 % mancozeb Vine

EXP 1771 WP 40 %LS 74783 + 40 % captan Fruit trees

Other formulations are now being studied.

Ill - ANALYTICAL METHODS

1- Formulations :the amount of LS 74 783 in simple or mixed formulatioj
may be conveniently determined by an oxydimetric assay after alkalin|
hydrolysis.

2 - Residues : the residues of LS 74 783 and its principal metabolites
may be determined by gas-liquid chromatography with specific detecti]
by flame photometry after aqueous extraction and clean up and
methylation with diazomethane.

IV - TOXICOLOGY

1 - Acute toxicity

LD 50 expressed in mg/kg weight, after an Dbservation period of 15d

Product Species
Method of

Administration
LD 50 (mg/kg)

Technical
LS 74783

Rat

Mouse
Mouse

Guinea

pig
Dog

Raobit

oral

oral

percutaneous
oral

oral

oral

5800

3700
atoxic at 3200 mg/kg

2780

without lethal effect at
2140 mg/kg
2680

EXP 1659

(WP S0%LS 74783

Rat

Rat
oral

percutaneous
8150 mg/kg

atoxic at 5000 mg/kg
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In the local tolerance studies on the rabbit neither technical LS 74783 nor
the formulation EXP 1659 showed any irritant activity on the skin ; in the
eye, EXP 1659 in an aqueous suspension has no irritant activity at a dose
rate of 3 % and only a very slight irritance at 10 %.

2 - Chronic toxicity

Medium term (90 days) toxicity studies showed no evidence of toxicity even
at the maximum dose rate tested of 25,000 ppm in the feed (study on the rat)
or 50,000 ppm in the feed (study on the dog).

Long term (2 years) toxicity tests and 3 generation reproduction studies are
now underway.

3 - Other studies

In the rabbit no teratogenic effect was observed at doses of 125-250, and
500 mg/kg body weight.

None of the studies have shown evidence of any mutagenic effects.

4 - Toxicity to wildlife (technical product)

Species Toxicity

Rainbow trout
(Salmo qairdneri)

Harlequin fish
(Rasbora heteromoroha)

Daphnia
(Daphnia pulex)

Japanese quail
(Cothurnix japonica)

Honey bee
(Apis mellifera)

LC 50 (96 hours) : 428 ppm (wt/vol) !

LC 50 (96 hours) : 161 ppm (wt/vol) !

LC 50 (96 hours) : 189 ppm (wt/vol)

LD 50 (oral) :4997 mg/kg

LD 50 (ingestion )y 400 mg a.i./bee
LD 50 (contact) y 200 mg a.i./bee

LS 74783 thus appears to be of low toxicity to wild life.

V - BIOLOGICAL PROPERTIES AND PRINCIPAL USES

LS 74783. is particularly effective against Phycomycetes although activity
is also shown against other groups of pathogens. It is important to note
that tests carried out in vitro or on excised plai.t parts may not give an
accurate indication of the in vivo activity.



124

LS 74783 is a systemic fungicide having great mobility in plants. Biological
efficacy tests, radio-tracer studies and residue analysis show that the
fungicide possesses good systemic action moving upwards as well as downwards
in the plant.

The activity of LS 74783 against several Phvcomvcetes has been shown to be
both preventive and curative. Applied several days after infection, the product
is capable of stopping the growth of the parasite and preventing development
of fruiting bodies.

Experimental work carried out to date has shown the principal uses of LS 74783
to be as follows :

CITRUS

Because of its ability to be translocated downwards LS 74783 may be used as a
foliar spray (200 - 300 g a.i./hl) once a month to control canker and gummosis
of citrus caused by Phytophthora parasitica.Drenches at the base of the plant
(15 g a.i./tree eyery 3 weeks) have also been shown to be effective. LS 74783
may also be used as foliar sprays to prevent damping off caused by Phytophthora
on young citrus seedlings.

PINEAPPLE

Dipping the young plants before transplanting in a solution containing 500 -
2000 ppm a.i. of LS 74783 ensures excellent protection of the plants against
heart-rot caused by Phytophthora parasitica. LS 74783 is equally effective as
a foliar spray at the beginning of flowering at doses between 50 and 200 g a.i./
hi.

AVOCADO

Because of its ability to be translocated downwards, LS 74783 applied as a foliar
spray may be used to control root and collar rot caused by Phytophthora cinnamcmi.
The doses used range from 200 g a.i./hl for monthly applications to 300 g a.i./hl
for treatments carried out eyery 6 weeks. Good results have also been obtained
by drenching at the base of the plant (200 g a.i./tree) every 4 months.

ORNAMENTAL HEATHERS (Erica sp., Call una sp.)

Drenching of 4 -8 g a.-i./m2 of soil, gives good protection against Phytophthora
cinnamomi. ——'

ORNAMENTAL CONIFERS (Chamaecyparis)

Wilt and die-back of container grown ornamental conifers is caused by Phytophthora
cinnamomi and may be effectively controlled by monthly drenches at the base of
the plant at dose rates of 4 -8ga.i./m2 of soil. Incorporating LS 74783 in
the compost (80 - 160 a.i./m3) before potting has given good protection too.
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RHODODENDRONS

Wilt and die back of Rhododendrons caused by Phytophthora cinnamomi mav be
controlled by a drench at the base of the plant once a month at dose rates
of 4 - 8 g a.i./mZ.

CAULIFLOWER

Incorporation of LS 74783 in the soil at dose rates of 10 - 20 g a.i./m2 has
prevented infection by Peronosoora parasitica var. brassicae.

CUCURBITS

LS 74783 has been shown to be effective against Pseudooeronosoora cubensis as
a foliar spray at dose rates of 130 - 200 a.i./hl

STRAWBERRY fH-pkritj S*«k
| LS 74783 is effective against collar rot caused by Phytophthora cactorum when
| the strawberry plants are soaked for 15 mins in a solution containing 100 ppm
f of the active ingredient before planting. The product should then be applied
during the month after planting as several drenches to the base of the plant
giving a total dose rate of 0.1 - 0.2 g a.i./plant.

LS 74783 also controls red-core disease (Phytophthora fraqariae) if the roots
are dipped in a solution of 300 g a.i./hl before planting. Soil drenches and
to liar sprays at the same rate also give some control.

HOP

LS 74783 has shown promise in controlling hop downy mildew (Pseudooeronosnora
Bumyjjj by applying foliar sprays or drenches at dose rates of about 200 q a 1 /
hi from when infected basal spikes appear

LETTUCE

Applied as a foliar spray at doses of 160
against Bremia lactucae (downy mildew).

ONION

- 300 g a.i./hl, LS 74783 is effective

Using foliar sprays at dose rates of 300 g a.i./hl every three weeks, LS 74783
nas effectively protected seed crops against attacks of Peronosoora d^f.n.rtnr

P0INSETTIA

Drenching the soil at the base of the plants at dose rates of 60 -125 ga.i /hi
has protected Pomsettia crops against Pythium 7JJL

PEPPER

Used as a drench at the base of the plant at dose rates of 0.2 -0.4 gai/plant
Sr^^;aLL"^.9Wes 900d protect,°" °f™°" *^»'»""" "-<
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APPLE

Dipping apples after harvesting in a solution of 300 g/hl LS 74783, appears
to arrest development of moulds caused by the Phytophthora cactorun/P.svringae
complex during storage.

VINE

Use of LS 74783 in foliar applications (1.5 to 3.0 kg a.i./ha) gives good
protection of the foliage of the vine against Plasmopara viticola. This
protection is particularly effective wherTthe foliage is young and actively
growing, whereas on older leaves the activity of LS 74783 is reduced.

However a mixture of LS 74783 with a reduced dose of a contact fungicide
(folpet, mancozeb) results in a synergistic effect and gives better protection
of foliage and bunches than that obtained with conventional products, even in
cases of very severe attack. For this reason, trials on vines must be carried
out with mixed formulations(EXP 1710, EXP 1733)and not with the product alone
(EXP 1659).

For the control of Plasmopara viticola, the best results have been obtained by
mixing LS 74783 with folpet (formulation EXP 1710), but mixtures with mancozeb,
captafol or copper may also be used. The mixture with maneb is not recommended.

The powerful systemic action of LS 74783 may be demonstrated by the fact that
even after the treatments have been stopped, the developing leaves remain
resistant to mildew for several weeks.

This protection of the non-treated parts is of particular interest in vineyards
where the practice of pruning is difficult cr impossible.

When the fungus is present, the persistance of LS 74783 and its redistribution
within the plant allows the treatments to be made at longer 'intery-aVsJthan would
be possible with the conventional contact fun^icidesV'^nrf:-IhuKVeduces the total
number of applTcations necessary during the programme." This is particularly
useful in nursery vineyards where treatments are normally very numerous.

In the case of mature vines, suggested dose rates are about 3 kg/ha for the
formulation EXP 1710 and 3.5 kg/ha for the formulation EXP 1733.

Trials carried out to date have shown evidence for the curative activity nf
LS 74783; in the case of applications made after infection^the best results
have been obTainedj^ieiL-£he_treatment has been carried out in the 48 hours
following infection.

In early treatments following bud-burst, LS 74783 alone or in mixtures has been
shown to be effective against canker caused by Phomopsis viticola. LS 74783
also has an inhibitory effect on vine powdery mildew (Uncinula necator).

LS 74783 does not affect the fermentation of musts or alter the organoleptic
properties of wines, and does not pass into brandies during distillation.
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The formulation EXP 1710 (LS 74783 + folpet) has been tested on several hundreds
of vine varieties in Europe without showing any phytotoxic effects.

OTHER CROPS

Preliminary results show that LS 74783 is also active against Peronospora
sparsa on roses, Phytophthora porri on leeks and cabbage and Pvthiun so. on
turf. It has however, very little activity on Phytophthora infestans on potato
or tomato.

SUGGESTIONS FOR FUTURE EXPERIMENTS WITH LS 74783

The studies carried out to date, in the field and in different countries have
provided evidence of the activity of LS 74783 against several important
Phycomycetes. The trials must carry priority for this group of pathogenic fungi,
against which there is no currently available fungicide which is both systemic
and curative.

The experiments should seek to take advantage of the characteristic properties
of the product (systemic action upwards and downwards in the plant, persistance,
curative ability), with a view to eventually developing different application
"techniques from those used with contact fungicides.

Samples of LS 74783 may be obtained by contacting :

, Project Leader* - Fungicide Development
Rhcrdia Inc. Agricultural Division
P.O. Box 125

Monmouth Junction, NJ 08852

VI - SAFETY PRECAUTIONS

Although LS 74783 is a product of low toxicity, the routine precautions normally
associated with the handling of pesticides should"~blTooTeTVScn ~~~
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r RHODIA INC AGRICULTURAL division
23 Belmont Drive Somerset. New Jersey 08873
Telephone: 201-469-9680 • Telex 833414

L

CHEMICAL AND PHYSICAL

CHARACTERISTICS:

TOXICOLOGY:

FUNGICIDAL PROPERTIES:

ACTIVITY SPECTRUM:

TECHNICAL DATA SHEET

ls 74-783 = Aliette

Experimental Fungicide

LS 74-783 is available as an 80% water soluble
powder. This compound is a stable white solid
that is very soluble in water.

The toxicology of this product has not been com
pletely explored, and caution should be exercised
in its handling and use. Initial studies suggest
that its general toxicity is very low. The oral
LD in rats is> 6800 mg/kg.

In handling this pesticide, avoid ingestion or
contact with the skin or eyes. Do not store this
product near foodstuffs.

LS 74-783 is a systemic fungicide having both
protective and eradicant activity. This compound
is active against soil-borne fungi and foliage
pathogens belonging primarily to the Phycomycetes.
Crop tolerance is generally good, although some
slight phytotoxicity on grapes may occasionally be
encountered.

Various trials indicate that LS 74-783 is active
against the following fungal pathogens:

Plasmopara viticola - downy mildew of grape
Pythium sp. - damping-off
Peronospora tabacina - blue mold of tobacco
Phytophthora cinnamomi - Phytophthora root rot of

avocado

P. parasitica - various rots
P. cactorum - leathery rot of strawberry
P_. capsici - pepper blight
Guignardia.bidwellii - black rot of grape



SUGGESTIONS FOR

FURTHER TESTING:

Thielaviopsis basicola - tobacco root rot
Cercospora arachidicola - peanut leaf spot
Cercospora beticola - sugar beet leaf spot
Piricularia oryzae - rice blast
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Further studies should be conducted on peanuts
(Cercospora leaf spot), grape (downy mildew,
black rot), ornamentals (soil drench for the con
trol of root rots, damping-off), turf (soil drench
for the control of Pythium blight), tobacco (blue-
mold, black shank), and as a seed treatment or drench
(damping-off, root rots, seed decay and seedling
blights). Preliminary use rates of 0.5 and 1.0
lbai/A (or per 100 gal) for topical foliage or soil
applications, and 2.0 and 4.0 ozai/100 lbs for seed
treatment are being tested, however, rates up to
2.5 lbai/A (or per 100 gal) may be required.



HOP ENTOMOLOGY

FIELD RESEARCH REPORT

PRODUCT AND FORMULATION : ORTHENE 75S

CROP/VARIETY: Hops. Cultivar 'Cascade*

INSECT(S), WEED(S), DISEASES(S): Hop aphid, Phorodon humuli
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PRINCIPAL INVESTIGATOR (INSTITUTION) : Ralph Berry, Entomology, Oregon State
University, Corv
DETAILS OF TEST:
University, Corvallis, Or 97331
—-"•" OF "-"™

TEST LOCATION: Corvallis, Or. USDA/SEA Experimental Hop Breeding Farm

PLOT SIZE (NO. REPS.) 4 hill plots (each hill on an 8 ft center).
4 replicates/treatment in randomized plot design.

APPLICATION EQUIPMENT: Stiel powered mist blower

SOIL TYPE: Willamette Silt Loam

GALS. SPRAY/ACRE: 150 gallons/acre (sprays applied at a rate of
1 quart/hill=l gallon/plot).

SPREADERS/ADDITIVES (OZ/100 GAL.): None

APPLICATION DATE(S): 1st: 11 July 1978; 2nd: 1 Aug. 1978; 3rd: 29 Aug. 1978

RATING DATE(S) : Pretreatment: lUJuly 1978; 3 days: 13 July 1978;

7 days: 18 July 1978; 21 days: 1 Aug. 1978.

OTHER INFORMATION (WEED/INSECT/DISEASE PRESSURE, GROWTH STAGE AT
TREATMENT, PLANTING DATE, PHYTOTOXICITY, ETC.): Harvested: 12 Sept. 1978.
Plants had reached the 12 ft overhead trellis by 1st treatment date.
Aphid population was moderately high on date of 1st application, but
declined 21.days pds£-treatment. No phytotoxicity noted in any of the
treatments by visual examination at weekly interval for::60 days. Irrigated

RESULTS OF TEST: with sprinklers 31 July 1978.

(ATTACH TABLE OF DATA) See Attached.

CONCLUSIONS: Orthene 75S significantly reduced the aphid population in this study
as compared with Malathion 5E standard and the untreated check plots. The aphid
population remained high in the check plots for 7 days following treatment, but
declined after 21 days. No additional efficacy data were collected after the
first application even though a 2nd and 3rd application was made.



Table 1.—Efficacy of Orthene (75S) against hop aphid, Phorodon humuli.
Corvallis, Or. 1978.
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(lb

Rate^
s a.i./A)

XAphids/leaf-/
Pretreatment

11 July '78

2 days 7 days 21

Au

days—

Treatment 13 July 78 18 July 78 g. 1 '78

Orthene 75S 1/2 22.6 0.8 0.2 0.6

Orthene 75S 3/4 15.9 0.4 0.1 0.1

Orthene 75S 1.0 17.4 0.3 0.1 0.2

Malathion 5E 1.25 13.4 2.8 2.2 2.6

Check - 12.6 15.8 16.6 2.0

a/ -— X no. aphids from 10 leaves/replicate. Replicated 4X in randomized plot.

— Treated 11 July 1978.
c/
— Aphid population remained too low to evaluate efficacy after first application.
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Title: Efficacy of ORTHENE 75S against hop aphid. Corvallis, Or. 1978.
Location: USDA/SEA Experimental Hop Breeding Farm. Corvallis, Or.
Dates Treated: 1st application: 11 July 1978

2nd application: 1 August 1978
3rd application: 29 August 1978

Dates Sampled: Aphids. 10 leaves were selected for each of 4 plants/treatment
in each of 4 replicates and examined under 10X in the
laboratory.
Pretreatment sample: 11 July 1978
3 days sample: 13 July 1978
7 days sample: 18 July 1978
21 days sample: 1 August 1978

Residue Samples: 5 September 1978 (7 days post-treatment)
12 September 1978 (14 days post-treatment § harvest date)

1) Orthene 75S 1/2 lb a.i./A (plots 6, 17, 3, 19)
2) Orthene 75S 3/4 lb a.i./A (plots 5, 9, 18, 4)
3) Orthene 75S 1.0 lb a.i./A (plots 15, 7, 11, 1)
4) Malathion 5E 1.25 lbs a.i./A (plots 12, 16,' 8, 13)
5) Check (plots 2, 14, 10, 20)

Treatment Methods: Applied in 1 quart water/hill with Stiel powered mist hlower.
1 gallon water/4 hill replicate equivalent to 150 gallons/A

Experimental Design: Randomized plots with 4 hop hills in each of 4 replicated
(plants on 8 ft centers). One hill was left between each
plot to reduce effects of drift.

Treatments

Plot Plan:

Plot nos.

a 20 (check)

<)19 (OR 1/2 lb)

O 18 (OR 3/4 lb)

(> 17 (OR 1/2 lb)

<) 16 .'(MAI- 1.25 lb)

<>15 (OR 1.0 lb)

() 14 (Check)

O 13 (MAL 1.25 lb)

O 12 (MAL 1.25 lb)

Q 11 (OR 1.0 lb)

Plot nos

O 1 (OR 1.0 lb)

O 2 (check)

<> 3 (OR 1/2 lb)

O 4 (OR 3/4 lb)

O 5 (OR 3/4 lb)

(> 6(0R 1/2 lb)

<> 7 (OR 1.0 lb)

() 8 (MAL 1.25 lb)

() 9 (OR 3/4 lb)

.0 10 (Check)



T-4906 FIELD RESEARCH REPORT

PRODUCT AND FORMULATION: ORTHENE 75S

CROP/VARIETY: Hops. Cultivar 'Cascade'

INSECTS(S), WEED(S), DISEASES(S): Hop Aphid, Phorodon humuli

PRINCIPAL INVESTIGATOR (INSTITUTION): Ralph Berry, Entomology, Oregon

State University, Corvallis, OR 97331

DETAILS OF TEST:

TEST LOCATION: Corvallis, OR. USDA/SEA Experimental Hop Breeding

Farm

PLOT SIZE (NO. REPS): 4 hill plots (each hill on a 8 ft center)
4 replicates/treatment in randomized plot
design.(see attached).
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APPLICATION EQUIPMENT: Stiel powered mist blower

SOIL TYPE: Willamette Silt Loam

GALS SPRAY/ACRE: 150 gallons/acre (sprays applied at a rate of
1 quart/hill=l gallon/plot).

SPREADERS/ADDITIVES (QZ/100 GAL.): None

APPLICATION DATE(S): 1st: 27 July 197_2. 2nd: 10 August 1979,
3rd: 24 August 1979

RATING DATE(S): Pretreatment: 26 July 1979, 3 days: 30 July 1979,
7 days: 3 August 1979.

OTHER INFORMATION (WEED/INSECT/DISEASE PRESSURE, GROWTH STAGE AT
TREATMENT, PLANTING DATE, PHYTOTOXICITY, ETC.): Harvest 7 September 1979.
Plants had reached the 12 ft overhead trellis by 1st application date
(27 July 1979). Aphid populaiton was relatively low on date of 1st
application and remained low during the 7 day posttreatment evaluation
period. No phytotoxicity was noted in any of the treatments by
visual examination of the foliage at weekly intervals for 4 weeks.
Irrigated with sprinkler irrigation 8 August 1979.

RESULTS OF TEST: See Attached.(Table 1).

CONCLUSIONS: Orthene 75 S significatnly reduced the aphid population
in this test as compared with pretreatment estimates of the aphid
population:in all plots and the untreated check plots. The aphid
population continued to increase in the check plots during the 7 days
of this test, but declined in all plots treated with Orthene 75 S or
malathion. No additional efficacy data were collected after the first
application because the aphid population never recovered. At harvest
(7 September 1979), all plots were heavily infested with spider mites.



Table 1.—Efficacy of Orthene (75S) against the hop aphid, Phorodon
humuli. Corvallis, Or. 1979.

Rate^
(lbs a.i./A)

X Aphids/leaf-a

Pretreatment

26 July '79

3 days 7 A C/7 days—

Treatment 10 Aug. '79 24 Aug. '79

Orthene 75 S 1/2 0.75 0 0

Orthene 75 S 3/4 2.53 0 0.03

Orthene 75 S 1.0 1.08 0 0

Malathion 5E 1.25 1.03 0.03 0

Check ' - 1.03 2.58 3.85
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— X no. aphids from 10 leaves/replicate. Replicated 4-X in randomized
plot.

b/ Treated 27 July 1979.

c/ Aphid population remained too low to evaluate efficacy after first
application.
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Title: Efficacy of ORTHENE against hop aphid—1979 Variety Cascade
Location: USDA/SEA Hop Research Farm, Corvallis, OR
Dates Treated: 1st application: 27 July 1979

2nd application: 10 August 1979
3rd application: 24 August 1979

Dates Sampled: APHIDS Presample:
Post-treatment:

Residue Samples:

Treatment Methods:

Plot Diagram:

3, 5, and 7 days postr-treatment

1/2 and 1 lb a.i./acre treatments only-
0 days after last treatment (fresh frozen and dry cones) 24 August
7 days after last treatment ( " " )31 August^

14 days after last treatment ( " " )(HARVEST^.
Experimental Design: Randomized plots with 4 hills in each of 4 reps/treatment

One hill left between plots to reduce effects of drift.

Treatments: 1) Orthene 1/2 lb a, i, /acre (.2.0 gm/gal water) PLOTS 15, 5, 8, 13
2) Orthene 3/4 lb a.i./acre(3,0 gm/gal water) PLOTS 2, 14, 12, 18
3) Orthene 1 lb a.i./acre(4.0 gm/gal water) PLOTS 10, 19, 6, 11
4) Malathion 5E 1.25 lb a.i./acre (6.3 ml/gal water)PL0TS 3, 16, 1, 9
5)^Check PLOTS 4, 17, 7, 20

Apply with Stiel mist blower in 1 quart water/hill (1 gallon
water/rep1icate)

1

2

10

20

19

18

17

16

15

14

13

12

11
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DATA SHEET 73-6

CarzoL SP
MITICIDE / INSECTICIDE

CARZOL SP-STABILITY

Research data has indicated that CARZOL SP is not Mable mhighly alkaline water In some
areas where alkaline water conditions exist and the pi Iexceeds NO. i, is recommended that an
acidiher or buttering agent be used with CARZOL.

Laboratory tests were established to determine the amount of time required for one half the
given amount of CARZOL SP to decompose at various PH levels. The tollowinu results were
determined.

pH_

5

7
o

Half Life

4 days
14 hours

3 hours

Water samples were taken at several locations wliere CARZOL SP was bemu used for mite
control. Application methods were considered good in all cases. Water sources and pH were
considered to be the only variable. From ten locations the following information was obtained.

MITE CONTROL

Good
Good
Good
Good
Good
Good
Good
Fair

Poor

Poor

WATER pH

6.6

7.1
7.4
7.4
7.5

7.6
7.8
8.1

8.3

S3

NOR-AM
AGRICULTURAL PRODUCTS, INC.
SO N WACKER OHIVE CHICAGO. ILLINOIS SO6O6

s«"bT,o o , """' °' °"rkno""!<)°e *"« «*«*<• »«"«"»• However, since the condition, of handling and ol"' "Z°"d°U; hC°n"01' "• ™"8 "° »""""»» °' '«"»*• "••<> »«ume no HaOihl, lor damaoes incurred b,.ollow,n0 thes. auog.at.on..Nomina ,o.,!«,ned herein !Slo«9 conslrued as . recomm.ndal.on lor use ,n ..ola.ion oi any patents or ol aoolicabla laws or regulation.
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SECTION 18 EXEMPTION. . .FOR THE CONTROL OF TWO-
SPOTTED SPIDER MITES ON HOPS GROWN IN YAKIMA AND
BENTON COUNTY - WASHINGTON

DIRECTIONS FOR USE

Applications are to be made with ground equipment of the airblast type. Either
commercial growers or licensed commercial applicators may apply Carzol SP.

Applications are authorized only when Washington State extension agents or
licensed private consultants determine that two-spotted spider mite populations
are reaching levels requiring treatment with Carzol SP.

Add the desired amount of Carzol SP directly to the spray tank, half full of water,|
with the agitator running. Fill up the tank with the remainder of the water.

NOTICE: Do not use water with a pH above 8.0. Carzol SP is not stable in
alkaline water. Do not prepare the spray mixture until just before application.
Do not prepare more spray mixture than will be used within 4 hours.

RATE

Three applications of Carzol SP, (a.i. formetanate hydrochloride) are authorized.
The first application will be made at a dosage rate of 1.0 lb. product (0.92 lb. a.i.
acre). The second and third applications are to be made at three week intervals
and at a dosage rate of 1. 5 lb. product (1.38 lb. a.i./acre).

USE PRECAUTIONS

There is to be a pre-harvest interval of 14 days.

Hops refuse must not be fed to livestock.

Dried hops with a residue level of formetanate hydrochloride not exceeding
150 PPM may enter interstate commerce. Beer with residue levels of formetanal
hydrochloride not exceeding 0.5 PPM may also enter interstate commerce, the
Food and Drug Administration, DHEW, has been advised of this action.

NOR-AM <»>

AGRICULTURAL PRODUCTS. INC.
20 rsi WACKE« OI=tlvE CHICAGO. ILLIIMOIS 6C6Q6

(continued on reverse)

The information contained herein is. to the best ol our knowledge una belief, accurate. However, since the conditions oi handling and of
use are beyond our control, we make no guarantee of results, and assume no liability lor damages incurred by following these suggestions.
Notnmg contained herein is lo be construed as • recommundahon tor use m violation ol any patents or of applicable laws or regulation*.
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A full report of the results of this program must be submitted to the E.P.A. by
the end of February, 1979.

The E.P.A. shall be immediately informed of any adverse effects resulting from
the use of Carzol SP in connection with this exemption.

In order to minimize adverse effects to natural predators, precautions must be
taken to avoid or minimize drift to non-target areas.

All applicable label use directions, precautions, and restrictions must be followed.
This specific exemption expires on September 30, 1978.

OBEY ALL CAUTIONARY STATEMENTS ON THE LABEL FOR
CARZOL SP, #776, E.P.A. Registration No. 2139-99

IBCLHO-1 3M 5/78
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Patricia Critchlow, Team Leader (202) 426-0223
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MR. GL.ENN E. SMERDON
PESTICIDE SPECIALIST £, REGISTRAR

.. JGRAIN & CHEMICAL DIVISION
•ML\ WASHINGTON STATE DEPARTMENT OP AGRICULTURE

.4 OS GENERAL ADMINISTRATION BLDG U"^Uij-lUKc'
OLYMPIA, WASHINGTON 98504

DEAR MR. SMERDON;

cOWWU;-.i!. •I
c':;ViCr, !

^ENVIRONMENTAL PROTECTION AGENCY HEREBY GRANTS ASPECIFIC|
EXEMPTION, UNDER THE PROVISIONS OF SECTION 18 OF THE FEDERAL]
INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT, AS AMENDED, TO j
TH3 WASHINGTONjSTATE DEPARTMENT OF AGRICULTURE FOR THE USE !
OS/CAS20L SP TO CONTROL TWO-SPOTTED SPIDER MITES ON 22,000 |
-ACRB? OF HOPS LOCATED IN THE COUNTIES OF YAKIMA AND BENTON.
THIS-JXEMPTIO* is SUBJECT TO THE FOLLOWING RESTRICTIONS:

THREE APPLICATIONS OP CARZOL S?, (A.l. FORMETANATE
^[HYDROCHLORIDE) (EPA REGISTRATION NUMBER 2139-99) ARE

AUTHORIZED. THIS FIRST APPLICATION WILL"• B2 MADE AT A DOSAGE I
-KME^ri.A LB.|pRODOCT (0.92 LB. A.I./ACRE).
MD- TBIRD APPLICATIONS ARE TO BE MADE AT THREE WEEK
INTERVALS AND AT AOOSAGE RATE OF 1.S LB PR0DUCT (1.38 r^.
A-I./ACRE).

THE SECOND

stSrw*— ront m

'•»0* HO.

1
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Patricia Critchlow, Team Leader

tMti r«*ij*©

(202) 426-0222

rot c* *^v>.*"t

Qkxx

rwu ir^<u ro* i/js of coMMi/NKATroN unit

M£*AAG* TO V nuwikUTTM rc/x «' .»»_ : - .. . . - _._ j.„

•^2,' A MAXIMUM OF 80,960 POUNDS ACTIVE INGREDIENT MAY BE I

"USED. i 1
!

3. APPLICATIONS ARE AUTHORIZED ONLY WHEN WASHINGTON STATE i
V - •
».. * • I

EXTENSION AGENTS OR LICENSED PRIVATE CONSULTANTS DETERMINE j

•'THAT TWO-SPOTTED SPIDER MITE POPULATIONS ARE REACHING LEVELS?

REQUIRING TREATMENT WITH CARZOL SP.
)

APPLICATIONS ARE TO BE MADE WITH GROUND EQUIPMENT OF THEJ

'AIRBLAST TYPE. EITHER COMMERCIAL GROWERS OR LICENSED

COMMERCIAL APPLICATORS MAY APPLY CARZOL SP.
'•'••"•. i
5. THE WASHINGTON STATE DEPARTMENT OF AGRICULTURE MUST

CONTINUE TO WORK TOWARD THE ESTABLISHMENT OF A PERMENENT

.•TOLSSANCE OF FERMETANATE HYDROCHLORIDE ON HOPS. THESE STEPS;

WILL DETERMINE IF FUTURE SPECIPIC EXEMPTIONS TOR THE USB OF \
t

'.T^l'S PESTICIDE WILL BE GRANTED. j
••.•"''..-<.-' :' '"'• i
~ 6. THERE IS TO BE A PRE-rJARVEST INTERVAL OF 14 DAYS. ;

. . : 1

'. 7. HOPS REFUSE MUST NOT BE FED TO LIVESTOCK.

J
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vrrt c* Minxes

D «xx
f~l *ur»»UJWo*«:

TO:
8. DRIED HOPS WITH A RESIDUE LEVEL OF FORMETANTE !

- HYDROCHLORIDE NOT fcXCfi-FnTwr icn ™,, I,,,,,;>..; ^t.jWU^ EXCEEDING 150 PPM MAY ENTER INTERSTATE j
COERCE. BEER WITH RESIDUE LEVELS OF FORMETANATE !
HYDROCHLORIDE NOT EXCEEDING 0.5 PPM MAY ALSO ENTER - I
INTERSTATE COMMERCE, THE FOOD AND DRUG ADMINISTRATION, DHEWj
HAS. BEEN ADVISED OP THIS ACTION.

v_9. ;,A.FULL *SPQRT OF THE RESULTS OF THIS PROGRAM MUST BE
,- SUBMITTED TO THE EPA BY THE END OF MARCH 1980. \
20.;|^B EPA SHALL BE IMMEDIATELY INFORMED OF ANY ADVERSE

rEFFECTS RESULTING FROM thp ,,cp oo -„„,.«-^v, rKUM ±HE USE OF CARZOL SP IN CONNECTION
,WITH.-THIS EXEMPTION.

mwacx tq m TTAMwrrto (u^ +—* +~J ~U ayM U+rr,)

f:

11. IN ORDER TO MINIMIZE ADVERSE EFFECTS To'naTURaJ
;'?|^||ff PRECAUTIONS HOST BE TAKEN TO AVOID
J PHI??*TO NON-TAR$ET AREAS. I
«.W-*PPLICAd.BMRBCT10NSf PRECAUTI0NS/ AND RESTRICTI0J
ON THE PRODUCT lXbel «UST BE FOLLOWED. j

I

L

OR MINIMIZE

1.3. ^SPECIFIC. EXEMPT^, EXPIRES ON SEPTEMBER 30, 1979. I

EDWIN L. JOHNSON
DEPUTY ASSISTANT ADMINISTRATORFOReP?STICIDE PROGRAMS"S^"*) r*Z4 HO. j MO. C* »«*.

uamrr aj^iintCknoH
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Dr. Arnold P. Appleby and Bill D. Brewster
Dept. Crop Science, Oregon State University. 1979.

Hop Sucker Control with Oxadiazon
1978-79

Two trials were conducted on Marion County farms to evaluate
oxadiazon (Ronstar) for hop tolerance, hop sucker control, and
field bindweed (Convolvulus arvensis) control. Three repeat
applications were made to each of the treated plots. Treatments
were applied with a C02 backpack sprayer. The first application
was made with a two-nozzle (8004 TeeJet), 1-m boom. The second
application was made after stringing so a one-nozzle wand was
used and each half of each plot was sprayed separately. The
third application was made with a 1-m, two-nozzle boom with
8006 flat fan tips. In the third application, the plots were
sprayed 2-m wide to get adequate coverage of the hop suckers.
Each half of each plot was sprayed separately.

Visual evaluations were made on three dates and two treatments
and the checks were harvested at crop maturity. Residue samples
of green cones, dry cones, and foliage were collected from both
trials.

Crosby Farm, Woodburn, Marion County, Oregon

This trial area was oversprayed with dinoseb on July 15, 1979.
The dinoseb application did not mask the effect of the oxadiazon.
Treatments 2 and 3 were effective on field bindweed and hop suckers
without visible injury to the hop plants. The most useful timing of
oxadiazon for sucker control is immediately after stringing since
there is no other chemical sucker control treatment that early.

The greatest yield of green cones came from treatment 3 while the
lowest came from the untreated control.

Kerr Farm, Hopmere, Marion County, Oregon

Treatment 3 was definitely the best treatment for field bindweed
and hop sucker control. No hop injury was noted with any treat
ment. As at the Crosby location, the green cone yield was highest
in treatment 3 and lowest in the untreated control.
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C-5

Hop Sucker Control with Oxadiazon
East Farm, Corvallis, Linn County, Oregon

1979

145

Oxadiazon (Ronstar 2 E.C.) was evaluated for hop sucker control on
established 'Cascade' hops. Several small replants were present
in the trial site. The experiment was conducted as a randomized
block design with five replications. Treatments were applied with
a hand-held CC2-pressurized backpack sprayer. In the first two
applications, a single 8004 TeeJet nozzle was used to deliver a
0.5-m band width. Each half of the plot was sprayed separately.
On the third application, a two-nozzle boom with 8006 TeeJet tips
was used to deliver a 1-m wide band. This increased the plot
width from 1 to 2 ra.

Results

Severe, although temporary, injury occurred when oxadiazon was
sprayed over the tops of the small replants. Although none of
the treated plants died, the small replants did not grow as much
as they should have because of the setback from the herbicide.
Those plants whose terminals were not oversprayed appeared to grow
normally.

Early sucker growth control is essential to prevent a serious
infection of downy mildew. It is also necessary to control the
early growth if later chemical-suckering treatments are to be
successful. The dense foliage at the base of a hop plant can
prevent adequate penetration of sprays which results in poor
sucker control.

The most effective treatment in this trial was treatment 2 which
received three applications of oxadiazon. The last application
was tank-mixed with paraquat which increased sucker control by
about 20%.
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Oregon State University ^^T/y iV^VfA'^TV//
Department of Agricultural Chemistry

Corvallis, Oregon

'f

Prcliminary report of Certified Hop Analyses October 5 , 1979.

Variety Year

Fuggle

Bales

6,500
2,949
1,635

0
2,995

3/ As is basis (at 8% moistur|
hi $ M J/HSI
4.4 *' 2.3 A'
5.0 2.5
5.0 2.6

4.3 2.2 .34

2/English-

•

1970- 74
1975
1976
1977
1978

to date 1979
i

1970- 74
1975
1976
1977
1978

to date 1979

1971- 75
1976
1977
1978

to date 1979

1978
to date 1979

1978
to date 1979

9,300. —^9.1 4.6
10,355 9.4 3.7
10,649 8.8 4.3
11,542 9.4 4.7
11,859 8.8 4.5 .28

t

s.7 %r 4.fc> $.0 °?-0

615 6.1 4.9-..
2,050 5.5 4.6
3,251 6.7 5.2
3.435 6.3 5.1 .262,615 5.s y-0\ S.3 S^~o.2&

Cascade

Willamette
70 6.0 lr 3^9 4,^ ,29

Columbia 55
SO

6.5
l.o rC 3.7 .28

4.0 7J C.Z7

NOTES:

1.

2.

3.

All analyses run by Agricultural Chemistry Department, OSU by the
official ASBC Spectrophotometric Method. Samples collected with
a "resin core sampler". To convert results on "as is basis" at 8%
moisture to dry weight basis, divide by 0.92.

"English" includes Brewers Gold and Bullion.

"Bales" is the approximate total number of bales in the lots submitted
for analysis.



UNITED STATES DEPARTMENT OF AGRICULTURE
SCIENCE AND EDUCATION ADMINISTRATION

AGRICULTURAL RESEARCH
WESTERN REGION
Tield Crops Breeding § Production
Research Unit
Room 437, Weniger Hall
Department of Agricultural Chemistry
Oregon State University
Corvallis, OR 97331

June 11, 1979

•a

Subject: Second APPENDIX to Lab Report, Mar. 29, 1979
"Genetic Identity of Tettnang from two Sources"

To:

148

Haunold

Horner

Nickerson

Romanko

Skotland
Zimmermann

0,*Z

ft*
\fr

Sam T. Likens Sl'c^

^H^.^p
Chuck has written and pointed out that the statement in the Mar. 29 ''
report that "It (Swiss) had been grown in Idaho by Steiner," was in Auy
error. He provided the following information regarding the origin of /)
USDA-61021: '

"We recieved a 10x10x10 inch square box, constructed with 1x2 inch/wooden
strips, containing fifty (50) rhizomes, from Mr. Helmut Steiner in 1960.
These hop rhizomes were obtained from'.Steiners in Laupheim. Geymany
(Tettnang district) and were sent to S. N. Brooks from St. Gal'lA Switzerland.
PTior to this time S. Stinor Gimbel was instrumental in obtaining funds for
Stan to experimentally grow HaHertau hops in Oregon. Stan did not get the
Hallertau planting established in 1958 as planned.

The roots obtained from Steiner were originally called "Swiss" to identify
the origin of the shipment - the Hallertau-S was used when discussing our
research progress with the brewers (USBF) because they were funding a
Hallertau study (the S was retained to identify the origin). Buttery
undoubtedly verified a fact."

Chuck also reminds us that "Cal Skotland has reported on numerous occasions
that the original 61021, prior to heat treatment, yielded 2/3 less than the
PNRV-free 61021 (Tettnanger)."

uf )ku^
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LAB REPORT

Mar. 29, 1979
Likens and Nickerson

GENETIC IDENTITY OF TETTNANG FROM TWO SOURCES

A hop variety recorded simply as "Swiss" was received from S.S. Steiner

in about 1960 and given the accession number 61021. It had been grown in

Idaho by Steiner. It was later loosely referred to as "Hallertau-S." In

the middle 60's Ron Buttery noted the similarity of its oil composition to

that of a commercial Tettnang sample and 61021 was subsequently considered

to be Tettnang.

In about 1969 a variety recorded as Tettnanger was received from A. Coors

Co. and assigned accession number 21015. It, too, had been grown in Idaho

(Parma) and is considered to be authentic.

We consider it appropriate to establish clearly that the two sources of

Tettnang are equal since commercial acreage is being planted. In addition

to agronomic information, we submit the following quality data.

Identity

21015

61021

a-acids

5.3

S.8

g-acids

w

4.3

5.7

q-ratio

55

50

oil

(ml/lOQg)

0.6

1.0

The results above were obtained from bale samples from 2-hill plots in

the Smith yard and differences are within sampling variability for a variety.

Most confidence for genetic identity information can be placed in compo

sition profiles of essential oils. The attached gas chroraatograms of the oils

compare very closely with the exception of a group which appears in 21015 at

41.47-42.61 minutes but is absent in 61021. Differences exhibited in this

region can be a result of analytical variables, such as oxidation during



distillation and sample collection. The comparison of fine detail of the

rest of the chromatogram , however, provides good support for concluding

that the two genotypes are identical.

150

Figures 1 and 2

Chromatographic conditions and sample information are given in the

box in the upper right corner. Numbers printed above peaks are retention

times in hundredths of a minute. Identification of all peaks have not been

made but the following reference points are known.

Retention Time

Fig. 1

8.54

20.61

22.28

21.26

22.65

22.94

24.53

Fi|?. 2

8 .43

20. 59

22. 21

21. 25

22. 57

22. 93

24. 51

Identity

myrcene

caryophyllene

famesene

methyl undecenoate (?)

humulene

? selenene (post humulene I)

? selenene (post humulene II)

Comparisons of detail are best accomplished by considering small segments
at a time. For example, the couplet at 9.30 m (just following myrcene at
8.54 m in Fig 1); or the 3 peaks at 11.89, 13.45 and 14.86 of which 13.45
is actually a couplet; and so on with groups appearing throughout the
chromatogram.

(2)
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Department of
Agricultural Chemistry

April 6, 1979

Oregon
. .State .,_University Corvallis, Oregon 97331 (5C3) 754-3791

Dr. Vincent S. Bavisotto
Miller Brewing Company
400 West State Street
Milwaukee, WJ 53208

Dear Dr. Bavisotto:

I am sending a package to you that contains samples of Fuggle, Columbia
and Willamette hop varieties. Unfortunately, we didn't have any extra
samples of 21193 (7005-194). I'm enclosing the 1977-78 results for
the samples. The actual sample that you are getting is marked by an
asterisk in table I.

Sincerely,

Gail Nickerson

xc: STL
AH

:jm
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TABLET£0
COLUMBIA

(21040)
AND

WILLAMETTE
(21041)

,
1978

CROP.
SELECTED

GENOTYPES
AS

OF
79/03/29.

S
O
R
T
E
D

B
Y

I
D
E
N
T
I
T
Y

•„ifterBY
f»D

AT
8
l
M°ISTURE

COMTENT(BALE)
OR

Uf«!I„!R
*M
*

XALPHA
HOP

AC"SSION
HARVEST

YIELD
ALPHA

X
X

ALPHA
PLUS

STORAGE
NUMBER

TYpE
LOCATION

DATE
LB/AC

LB/AC
ALPHA

BETA
RATIO

BETA
INDEX

A
S

IS
B
A
S
I
S

(CONE)
6

O
I
L

M
O
N
T
H
X

A
+
B

H
L
S
/

HSI
REMAIN

1vl.<J
c
O
F

S
E
R
I
A
L

N
U
H
B
E
R

8
8
3

1
0
2
4

1
1
3
1

1
1
8

21040
C
O
L
U
M
B
IA

2
1
0
4
0

2
1
0
4
0
1
*

21040
21041

K
Jii_L

A
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eT
re

21041
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1
0
4
1
*
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4
1

B
A
L
E
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2
6
:
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1
-
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C
O
N
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I
D
A
H
O

B
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L
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3
0
9
:
0
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-
0
5
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O
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2
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8
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3
-
2
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E

I
D
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O

B
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3
1
0
:
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1
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5
5

C
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1
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1
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/
7
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2£,?9
1
8
7

8
.
4

9/01/7.:
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0
8
.
3

9
/
0
7
/
7
6

4
2
3
0

8
6

6
.
8

9
/
1
8
/
7
8

0
0

6
.
7

97187/9
1834

108
"
§
7
f

9
/
0
1
/
7
8

0
0

5
.
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UniversityotIdaho
College of Agriculture
Agricultural Experiment Station
Branch Experiment Station
Parma, Idaho/83660

10 April 1979

Mr. Sam Likens
Dept. Agric. Chem.
Oregon State University
Corvallis, OR 97331

Dear Sam:

These are just some comments on your (and Gail's)
lab report dated March 29.

The hop variety: Swiss, alias Hallertauer-S, alias
Swiss Tettnang is undoubtedly a Deutscher Fnihhopfen,
which is comprised of the geographical subtypes Tettnanger
and Schwetzinger. Since this hop purportedly originated
in Switzerland it would seem almost superfluous to say
that it is likely a Schwetzinger but German varieties
were originally based on locality of origin, that is what
it has to be.

Also, while the cone of the Tettnanger and Schwetzinger
may be physically and chemically indistinguishable. This
does not preclude the possibility that one of the two
subvarieties may have a distinct yield advantage over the
other. If there are yield differences, then equating them
could result in rather tenuous advice.

Thanks for sending the report.

Sincerely yours,

R. Robert Romanko
Associate Plant Pathologist

RRR/lf

The University of Idaho is an Equal Opportunity/Affirmative Action Employer



Dear Cal:

I'm blushing I The conclusions reached in my letter to you last week on the
genetic identity of Bates and Folly have to be revisedl

Please refer to the second paragraph which said that the best analytical
indications of genetic identity are oil profiles. The chromatograms upon
which judgement was based were attached and were obviously less than super
chromatograms; but these were run on equipment nearly 20 years old and the
best we could do.

Don Roberts installed a new chromatograph last week and I re-ran the Bates
and Folly oil samples (which I guess shows my uncertainty about the first
ones). We had also distilled oil from a 1978 sample of Cluster from our
experimental yard since the first test and I used this as a reference. I
am attaching all three profiles.

In view of the other analytical similarities and the new profiles, I think
you will agree that neither Bates nor Folly can be distinguished from
Cluster. Or, to put it differently, it is my opinion that either could j
be entered into the trade as Cluster. j

Sorry for the wrong steer last week. If I can be of further help, please
write or call.

Sincerely, frl-U, IIVi
Sam Likens

WASHINGTON SAMPLES - CAL SKOTLAND (REC'D 10/19/78)

Harvest
Date

At 8% mc

Sample %a M %
ml oil
100 z

Bates 8/21/78 7.0 5.2 1.3 0.51

Bates 8/24/78 7.0 5.6 UZ 0.38

Folly 8/28/78 7.6 5.5 H 0.50

h 9/ 2/77 4.8 3.0 I.L 0.15

21094 9/ 2/78 5.9 6.9 o>1 0.44

21094 9/11/78 6.6 7.2 i-1 0.49

21095 9/11/78 5.0 6.7 *.? 0.59

"2:1095 9/18/78 4.4 6.6 o.l 0.63

tf&z a-t) ?/**/T9 X 2- *7 W AST

(NMR)
CoH

35

38

Charvet 984

Charvet 978

Charvet 985

Charvet 979

Charvet n 980

Charvet #2 981

Charvet 983

982

/LtMrUlt* Af*
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Lab Report
April 10, 1979
Likens and Nickerson

Comparison of Oil Composition of Bullion and Bullion 10-A

Gas chromatographic analysis of steam distilled hop oil from^Bullion

and Bullion 10-A shows that the oil compositions are almost identical. The

ratios of Humulene/Caryophyllene are 1.69 for Bullion and 1.78 for Bullion

10-A. Peak by peak examination shows some minor differences in the propor

tions of peaks 5-8, 14-16. Since the %mycene was almost the same for both

samples the %composition can be directly compared.

161

GLC Conditions: O.lyl Hop oil (1^100 split ratio) injected onto a

30m glass capillary column coated with Carbowax 20M. Inlet pressure 1 Kg/cm3.

Isothermal at 60° C for 5 min, then temperature programmed at 5° /min to 175°C.

Flame ionization detector attenuation 2 . Chart speed 0.75 cm/min for 33

min then 0.5 cm/min. Total elapsed time, 65 min. Area reject:1000, peaks

< 0.5% of total area not counted.



uv
--•. •*•* '—I

>V-
v>»

a. 3i

^&;.3A

o
CD ,* <.

o
CD
ro

o

/-r

TUZ"



>i i.?

', * 'zL '-. m~ - ^ -• ™--S C 2 '- ^ 1
• -' - - = - - - m t? r-i it>

* i* .. .'j "-i 3 m ,-n rn
•3iii::-o t; z .- -

; •- -•' ~ :". t, ~h v
i i

[- *• oi a aacc-i ._i...),»••

.•3 .1 -
•3 3 -I

o
CO
cn

O

163



% Area
ftik

Utw.^t'dMo^ (\Jufrhec 64IPO 1\0S<e>
0<- pi'neiu. ?

—ft-puu-ttj. 7

Jiyc^*tL

M^batyitoJMfipft
i2_

6

-^aojg^lL/^.

Uel)hrieuae<,\ 7

. HiJftuWert?,.

(2 p^kO

ARS Form 276
MAR 1966

IO

II

J2^

13

14.
1ST

Ife.

(S

Ji.

.22.
2.1

22-

2$

J4_
2r

ik.
Jl.
1SL

il
*2l

0.1-Z

o.zs

o.Bo

62.44

0&r

0.12

0.Z5

0.7*}

62.41

0.44
2pcA^g 24.

SL
31

15-

?r
0.24

I.S7

«/5£

0.17

0.7-1

o.23

2.(o

Q.3C

0.24
C6I

I£_

31

13-

SL
4o

0-3o

0.31

0.2o

O.OS

0.13

Q.4-1

Q-^3,
fl.iS

o.o&

o. lb

+L

41

«4_
4?

0.2°

0.4?

o.zS

o.?S
Ak.
47

O.OB

0.12

O.o-}

JT.I-?

o, IO

0,03

ao9

6.4-7

*2_
JL
So

St
o.ol

O.lof\

o-ot

0.S8
£2

Si
0.01 O.0C9 s±
0-11

0.2^

0.(3

0.24
£$r

12.12 H.55

O.bO 0-S3

0.7$ ^.7£

-•^ 0.27
8 COLUMN WORK SHEET (8" x 10 1/2") 30 UNES

%Ace*

6>4<co -Z\oS&

at* O. 14

O.teZ 0.5C .

0-8-1 0,74

2.4o l.T>
0.2U o.2«.

5 2o 0.0-^

©ii2. 0.1/

-Lot 0.7-?

O.So (7.41

a-'^

0.14
Tn.2 7.

0.Q-7 1 o.l 4

o.o-l 0<&>

«.|C Q.21
(3.17 024

0-0^ . n-i?
O.o7 O.QS

a©7 ^o.oS"

CIS 0,09

6,/O 0,/O

0. 22 O. /f

fi?4

O.Z?

0.OS

o.25

0.5"?

<5>./S

o.ot

O.B

USOA-ARS

164



*p 3333fl
rlRER V.

RT

5. 4^3

L t2

I 3

Is
: 1

II

14

33

4 3
43
43
6 2

06
31

34
23

05

33

93

1i

46

24
32
I 1

'-. -—•

3!

44

64

36

ARE a

1966

5364
131 3D

1354330

2D68
7434

4795
35393
6154
4335
10293
1223
6923
1342
1079
1325
6466
3336
1263
2753
4313
1133
6433
11<36
1313
1332

139333
1 297

14333
1333

4353

1953E3
7*O O *—

* "7 1 -j n
J. --' J. <— cJ

+ 5 95
2443

12513
1565

1 1763
23343
4336

2992
1 44~.

1334
13333
6334

4539

2393
2662
3227
2296
65 72
2147
1775
4362
1146

2513-'
1423
1 .j3 4

1637

3246
65 34
3397
1421
1253

AREA

3 116
koultoio 10-A0 347

62.
373
4 13 /&<*i£ti€

* ^Dfe/78
a. I 52
3. 44.3
3. 234
2. 396 MftWYL ' ;i BCnvi.lloSoTYE»n?
3. 364
a. 242
a. 639
a. 372
a. 413
3. 379
&. 364
C3 361

3. 13£

s 163V
3 25SJ
3 367
3 379
a. iaa
3 373
2 332472 Crte.VoPHvu.e-jc?
a! 377
3. 373
361

a. -1. w -Zf

3. 243
54 7 Hf*«i»urwe

a! 535
3. 777
3. 272
a. 144
a. 556
n 7 41—
3. B93
3. 696
i. 234-
c 257
a. 177
a. 336
a. 139
3. 739
a. 433
a. 2L~?2.
a. 142
3. 153
a. 191
3. 136
n 339
3! 127
a. 1B5
3. 241
a. 363
a. 149
a. 384
a. 39 4
iaa

a. 192
a. 393
a. I S~\

3. 334
a. 374
3. 134

:<f. i. aaaa e+

165

o
00

-vl



H rt a H

. R"

1-3
13
IB
1 1

i. --1

1 7

4kl

CIS

43
6' ^

17
5 1

03
79
-7 1

34

31

—i '-J

i cr

ci 7

41

'_•• ^J

44

fc2TJ

RREfl

1876
3815

12373
941433

5355

3647
23673
5436
2 6 1 6

i 1873

4483

4677
2 9 6 3

' 1193
'"' '!-• "^ 7

3346
6463

1 139

1334
1 "?4 -.•">

133133
1326

13333
1133
1734

4335
183133

3974
13973

4291
2342
Q 3 !~i ft

i •**—-^ 0
36353
3 3 6 3
3333
i 7 4 2

15153
7 5 92
-t -7 =: .--i

2361^
i r;;-i*?
A Li =_> !'

1337
"4364
'.-' ~t V\ -"•

1413
1391
1366

2271

1491

3316
•TJ til i=..;•

3432
•*' "* 6 H

3481

hkeh ":

3.12'

'"'4 3575 Mfi. %oty XicMny&e*

3.

3.

62 - t***i* ej
-3
0 >

"7 "? =-".

3. 243
1 . D 7 -T>

36-2
3. 174

3. 793

s. 299
3. 311
a. 197
id. 379
3. 173
3. 233
a. 433
3. 376
3. A iL •_*

LJ • Si o ^

193 C&w>$ty\\e.*&

3.691
£Li a cii r 0

3. 113

a. .-•" I~i i~Jt

133 Hw/vu^UirUL..
a. -—• r* r

a. 73a
3. *.-s!-! .£

-w '_* -—"

a. 1 ~- -b

•-.-1«. -_-

3. O O f

.-" m „"*. 1-*7 T""*

3. --* cr.-7

2SS
Ci LIS
.i. a I3GE'
3. %_' CJ -_*

3. 117
a.
a.

137
372

3. 337
a. 157
a. 166
3. 394
a. i-i 1 •_'

CJ 1 A

151

a. 399
Tsi 221
B. •—*-.* i_

240

3. 373

S. .•" .^« ^

iaaa e+ a

166



Lab Report

September 14, 1979

1979 Male Lupulin Analyses

167

The crushed storage test (3 hours at 85° C) has been done on 164 of

the 440 samples collected this year. The males from 1973 crosses accounted

for 96 of the genotypes tested for accelerated storage.

The males used In 1976 crosses: 7303-165M, 7308-023M, and 7311-141M were

collected from 4-5 locations. The results show good agreement except for

7303-165M where the crushed HSI was erratic. The table below shows the re

sults for these genotypes.

Genotype Location Picked

Alpha
Ratio

Alpha
+ Beta Crush HSI

7303-165M 037:55-56 7/05 64 62.4 0.99

139:04 7/12 71 76.4 2.50

150:07 7/16 69 71.1 2.36

158.-38 7/26 70 66.6 0.45

68.5 69.13 1.57

Standard Deviation. 3.1 6.0 1.01

7308-023M 139:05 7/05 64 67.6 0.44

055:55-56 7/09 68 65.7 0.43

150:08 7/09 69 68.5 0.37

173:46 7/16 64 71.3 0.30

158:39 7/21 69 63.2 0.38

66.8 67.26 0.38

Standard Deviation. 2.6 3.04 0.06

7311-141M 015:59-60 7/10 68 71.3 0.40

139:06 7/12 70 75.9 0.37

173:47 7/18 69 76.8 0.31

158:40 7/19 70 78.1 0.29

150:09 7/25 66 64.4 0.38

68.6 73.30 0.35

Standard Deviation. 1.7 5.6 0.05



September 14, 1979

Since these samples were picked all through the harvest period, some

variation might be due to maturity. However there was no relationship

between picking date and analytical results.

Correlation Coefficients for Picking Date vs:

Alpha Alpha Crush

Ratio + Beta HSI

7303-165M 0.66 0.12 -.32

7308-023M 0.27 -0.28 -.60

7311-141M -0.51 -0..43 -.33

The histograms demonstrate the improvement in male storage that has been

achieved.
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1. Hallertau
2. Tettnang
3. N. Brewer
4. W. Northdown
5. Fuggle
6. Backa
7. S. Golding
8. Dunav
9 . Styrian
10. Pr. Ringwood
I I. W.Target
12. Cascade
13. Willamette
14. Bullion
15. Brewers Gold
16. Columbia
17. Eroica
I 8. Y. Cluster
19. Talisman
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Figure 4.. Scatter diagram of humulene/caryophyllene ratio vs

cohumulone ratio. Commercial varieties indicated by

number. Area in upper left defines cohumulone less
than 3 0 and humulene/caryophyllene more than 2.5.
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Hop Oil Composition by Injection of a Lupulin Extract

The oil composition of male lupulin has presented some difficult

problems. We have used a solid sampler to insert 1-2 mg lupulin into the

injection port of our old chromatograph. This was not a very satisfactory

method as it was not possible to duplicate the results. The increased

sensitivity and resolution of the H-P gas chromatograph makes it possible

to dissolve the resin of oils from lupulin and inject an aliquot directly
into the GC.

Sample Preparation

Accurately weigh about 20 mg of lupulin into a 0.1 ml micro reaction

vessel. Add 0.1 ml acetone containing 0.1% C2^ as the internal standard
(IS), cap and place in sonicator for 15 min. Centrifuge to get lupulin to bottom.
GLC Analysis

Inject 2 -4 acetone solution.

NOTE: Insert packed with !" Chromosorb P 80-100 mesh (AW-DMCS treated) and

glass wool and changed daily.

Column: 30 m glass capillary coated with Carbowax 20 M

Temperature: Isothermal at 60° C for 5 min, temperature programmed to

175° C at 5° /min, held at 175° for 20 min, programmed to 190° at 10° /min and
held for 12 min.

Split ratio: about 1:100
3

Attenuation: 2

Results:

I. Replicated Analyses

A. Injections from same sample, 21.3 mg 1978 Bullion (Oct. 5, 1979)

Compound

Myrcene

Unknown

Caryophyllene

Humulene

I.S.

2nd

RT %

Inj ection
3rd

RT %

4th

RT % Mean S.D,

9.29 239.7 9.28 232.7 9.31 222.7 231.7 8.54

16.21 25.2 16.17 20.5 16.19 18.9 21.5 3.27

22.65 40.9 22.65 43.2 22.67 43.6 42.6 1.46

24.62 68.7 24.62 70.5 24.63 70.1 69.8 0.95

58.29 24.2 58.32 22.4 58.32 20.8

% cv

3.7

15.2

3.4

1.4



NOTE: The % figure is calculated from the internal standard
Area Y 100

% = (Area IS)(Amt IS) " wt. lupulin

The unknown does not appear in hop oil and may be a deterioration product

formed during the injection.

B. Injections from different Bullion samples, % is relative to IS and weight

x

183

21.3 mg (vial#4) 23.3 mg (vial#5)
Compound RT

9.28

% RT % Mean

225.4

SD

10.25

%cv

Myrcene 232.7 9.25 218.2 4.6

Unknown 16.17 20.5 16.15 19.8 20.2 0.49 2.5

Caryophyllene 22.65 43.2 22.62 39.7 41.5 2.48 6.0

Humulene 24.62 70.5 24.59 63.21 66.8 5.16 7.7

I.S. 58.32 22.4 58.13 18.8

Analysis Date Oct. 5 Oct . 8

C. Comparison with hop oil sample, % Area relative to IS

Compound 21.3

47.4

mg 23.3 mg 2% Hop Oil

Myrcene 50.8 51.8

Unknown 4.0 4.6 7.0

Caryophy11ene 9.3 9.2 6.9

Humulene 14.9 14.7 12.4

I.S. 4.4 4.4 9.6

D. Comparison of caryphyllene/humulene ratios, Bullion

C/H

Lupulin (21.3 mg) 0.595

0.613

11 0.622

Lupulin (23.3 mg) 0.628

Hop Oil 0.558

II. Analyses of Fuggle and male lupulin

Under these GLC conditions, farnesene comes out just before humulene.

Fuggle 60023M 64035M
(1978) (1979) (1979)

Myrcene 180.3

caryophyllene 47.2 40.5 55.5

farnesene 23.3

humulene 130.9 25.8 202.5 '

I.S. 33.6 340.5 78.9

C/H 0.361 1.570 0.274



III. Calculations of Volatiles

If the internal standard is 0.1% of the solution, and know the %I.S.

in the volatiles analyzed, one can estimate the amount of volatiles in the

sample.

% in sample = (0.1/ % I.S. in sample)/ (wt in mg) x 100

Bullion, lupu\in

Bullion, hop oil (1978)

Fuggle, lupulin

60023M, lupulin

64035M, lupulin

Estimated

% volatiles in sample

9.8

10.6

9.8

52.2, 53.9

7.3

1.2

2.6

184
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C. E. Zimmermann

USDA SEA

Irrigated Ag. Research and
Extention Center

Box 30

Prosser, Washington 99350

Dear Chuck,

Here are the results of the GLC and cohumulone ratio determination on
your samples: ^<r vof m:/ml at "civ

•a •

Kirin Cohumulone

Sample (HPLC)

0.

in total oi"

Humul<

L in

sne

oil-(myrcene)
Humulene Ml

gm

humulene

Rating caryophyllene a-acid

1 W 404-33

W 406-57^

(31)

44

19.96

1.91

39.1

4.3

2.04

0.50

35

3

W 407-67 46 1.03 3.0 0.15 3

W 410-151 40 11.22 21.2 1.98 23

3 W412-152 (38) 25.63 47.4 2.96 23

W 415-90 26 5.93 29.0 2.36 14

W 419-23^ 32 15.60 34.5 1.77 29

2 W 421-38 •/ (30) 22.71 32.1 2.13 36

W 421-50 • (38) 14.77 26.7 ' 1.83 19

I hope that you had more than coffee at your party

/'-fe been * ' °"\- c'^ J

Gail Nickerson
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Date: 9-7-79

]B<tnrtt, Jfltthtsmt 118226

MEMO

\
TO: C.Zimmermann, c.c. A.Haunold

FROM: M.Meilgaard

SUBJECT: Bates Hop

With sincere apologies for the delay in reporting, two samples
of the above were received in late December and analyzed Jan. 8th,
1979 with the following results:

Sample alpha, as is alpha, dry matter

Bates, mature 7.0 7.6
Bates, baby 7.07 7.55

The samples were examined by hand evaluation. In comparison with
typical samples of Yakima Cluster, which were at hand, the Bates
samples were found sound and good, but somewhat inferior both in
alpha acids and in aroma.

They were put aside in cold storage to await an opportunity for
testing in the pilot plant, but as the plant has been fully occupied
with high priority projects, such an opportunity did not arise.

Could you please tell us some more about the Bates hop ? It
would seem to have no attraction for us unless its price were
a good deal lower than that of Yakima Clusters.

We realize, of course, that the above samples may not have been
entirely typical. As I said, any information you may have about the
Bates hop and its progress to date will be of interest to us.

circulated to Technical Committee
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Lab Report. Gail B. Nickerson

1978 Commercial Samples from Idaho

Sample

Quality and storage stability
At &% mc

Storage Cond.

Galena-Lot 102G
#JJ85 . .from a 2-acre plot

Galena-Lot 130A

l-acrf'plot

Galena-Enrose

#1184
from a 9-hill plot

Bui 1ion-Enrose Farms-
I1101

from a 9-hil 1 plot

31-1lA-Enrose Farms
#1182

from a 9-hill plot

33-6-Lot 130B
#1180

1 acre planted

34-5-Lot 102-345
#1178

4 acres planted

43-11
#1179

0.8 acre planted

Cold Storage (Jan)
Cold Storage (July) . ..-
6 Mo RT (room temperature) 12.4

Cold Storage (Jan)
Cold Storage (July)
6 Mo RT

Cold Storage (Jan)
Cold Storage (July)
6 Mo RT

Cold Storage (Jan)
Cold Storage (July)
6 Mo RT

Cold Storage (Jan)
Cold Storage (July)
6 Mo RT

Cold Storage (Jan)
Cold Storage (July)
6 Mo RT

Cold Storage (Jan)
Cold Storage (July)
6 Mo RT

Cold Storage (Jan)
Cold Storage (July)
6 Mo RT

moisture content averaged around 8%

storage analyses completed: 'Feb. 1, 1979.

%a %B HSI

15.4
14.6
12.4

8.9
8.0
6.8

0.25
0.28
0.36

11.6
10.8
10.1

7.9
7.0
6.4

0.26
0.31
0.33

13.1
12.4
11.0

8.1
7-1
6.4

0.27
0.34
0.37

10.9
9-6
6.9

5.3
4.3
2.3

0.28
0.39
0.58

11.2
9.7
7.0

6.7
5.3
3.0

0.29
0.41
0.60

3.1
2.7
2.3

3.3
2.6
2.0

0.32
0.37
0.44

12.2
11.1
8.9

5-0
4.2
3.0

0.27
0.35
0.42

9-4
8.2
6.5

5.0
3.8
2.6

0.31
0.40
0.48



Ag Cliem Dept.
OSU
Dec. 5, 1979
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Washington Samples — Temik
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At 8% moisture content

Lab.

Variety Location Treatment % g

6.3

% B

5.0

g/g + B

55

HSI

0.23

Ser. No.

E2 Yard I, R 3B Check 948

E2 Yard I, R 17B 4.9 lbs Temik 6.3 4.5 59 0.25 945

E2 Yard I, R 15B 6.6 lbs Temik 6.2 4.7 57 0.21 938

E2 Yard I, R 9B 10.0 lbs Temik 6.6 5.2 56 0.23 950

E2 Yard I, Rll 14.0 lbs Temik 6.2 5.1 55 0.24 949

L2 Yard I, R3A Check 5.2 5.1 50 0.19 941

L2 Yard I, R 17A 4.9 lbs Temik 6.4 5.5 54 0.17 942

L2 Yard I, R 15A 6.6 lbs Temik 6.5 5.6 54 0.18 940

L2 Yard I, R 13A 10.0 lbs Temik 6.3 5.4 54 0.22 943

L2 Yard I, R 21A 14.0 lbs Temik 5.7 5.3 52 0.17 944

Cascade Hogue Check 4.0 5.9 40 0.23 951

Cascade Hogue Temik 4.7 6.9 40 0.23 953

Cascade Charvet Check 4.6 5.3 46 0.20 939

Cascade Charvet Temik 4.8 5.3 47 0.25 958

Cluster Puterbaugh Check 7.8 5.2 60 0.23 955

Cluster Puterbaugh Temik 6.4 5.0 56 0.24 952

E2 Patnode Check 6.4 5.0 56 0.26 961

E2 Patnode 6.6 lbs Temik 7.7 5.2 60 0.24 956

Cluster Newhouse Check 7.5 5.2 59 0.23 959

Cluster Newhouse Temik 5.6 5.0 53 0.24 960
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Idaho Samples — Temik

At 8% moisture content

Lab.

Variety Location Treatment % a

•5.0

% B

5.3

g/a + B

49

HSI

0.30

S er. No.

Cascade Id Golding Check 963

Cascade Id Golding 7 lb Temik 4.9 5.6 47 0.30

*(21.
968

9%mc)

Cascade Id Golding 14 lb Temik 4.1 5.4 43 0.33
*(28%mc)

967

Galena Enrose Check 14.6 9.0 62 0.25 964

Galena Enrose 7 lb Temik 14.0 8.9 61 0.25 962

Galena Enrose 14 lb Temik 14.0 9.2 60 0.25 965

Talisman Enrose Check 8.7 4.6 65 0.30 966

(virus free) Enrose 7 lb Temik 8.7 4.6 65 0.30 970

(virus free) Enrose 14 lb Temik 8.2 4.4 65 0.29 972

Eroica Enrose Check 12.3 4.0 75 0.27 969

(34-5) Enrose 7 lb Temik 12.0 4.3 74 0.28 971

(34-5) Enrose 14 lb Temik 13.8 3.8 78 0.25 973
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