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preliminary data: Dec. 1987.

1987 CROP STATISTICS RELEASED -
The 1987 crop by variety and state as prepared by USDA-WASS

VARIETY/CROP YEAR

1987 CROP ACRES

CASCADE
CHINOOK
CLUSTER
EROICA
FUGGLES
GALENA
NUGGET
OLYMPIC
PERLE
TETTNANG
WILLAMETTE
OTHER

TOTAL

1986 CROP

1985 CROP

1,650
800

9,900
730

4,050
1,400

230

200

650

490

20.100

17.400
19.500

VARIETY/CROP YEAR

WASHINGTON

YIELD

1.920
1,690
1.960
2,020

1,870
1.870
2.180
1.130

830

1,150

1.860

2,040
1,870

PRODUCTION

3.168.000
1,352.000

19,382,000
1,475,000

7,574,000
2,618.000

501,000
226,000
540,000

562,000

37,398,000

35,496,000
36,465,000

OREGON

1987 CROP ACRES YIELD PRODUC

CASCADE

CHINOOK

CLUSTER
EROICA

FUGGLES
GALENA
NUGGET
OLYMPIC

PERLE
TETTNANG
WILLAMETTE
OTHER

920

210

1,450

210 '

2,695
515

630

1,310
2.030

740

1,520
1,470

581.600
'27£000

2,940,000

155.000

- 4.090,000
758,400

TOTAL 6,000 1.470 8,800,000

1986 CROP

1985 CROP

5,100
..5.500

1.660
1.490

8,466,000
8,1.95,000

VARIETY/CROP YEAR

1987 CROP ACRES

CASCADE
CHINOOK
CLUSTER

EROICA
FUGGLES

GALENA
NUGGET
OLYMPIC
PERLE
TETTNANG
WILLAMETTE

.OTHER

TOTAL

1986 CROP
1985 CROP

180

510

440-

480

50

540

2.200

2,500
3.100

IDAHO

YIELD

1,530
1,390
1.770

2.040

740

1,510

1.750

2.040
1,630

PRODUCTION

275,400
963,900
778.800

979.200

37,000
815.700

3,850,000

5.100.000
5.053,000

//
UNITED STATES TOTAL

VARIETY/CROP YEAR

1987 CROP ACRES YIELD PRODUCTION

CASCADE
CHINOOK

CLUSTER

EROICA
FUGGLES

GALENA
NUGGET

OLYMPIC

PERLE
TETTNANG
WILLAMETTE

OTHER

TOTAL

1986 CROP
1985 CROP

1,650
980

10,410
1,170

920

4,740
2.850

230

410
650

•2,745
1.545

28,300

25,000
28,100

1.920
1.661
1,954
1,926

632
1,862
1,950
2,178

929
831

1,503
1,383

1,768

1,962
1,769

3.168.000
1.627.400

.20,345,900
2.253.800

581.600
8,828.200
5.558.0OO

501,000
381,000
540.000

4,127,000
2,136,100

50,048.000

49,062.000
49,713,000

1/Estimatcs by variety begin with 1987 crop.
2/California includedinWashingtontotalstoavoiddisclosure

-Report released January 20,1988' "' " • .
USDA-WashingtonAgriculturalStatisticsService

1 acre = 0.4047 ha
yield above listed in pound per acre

convert to kg/ha by multiplying
by 1.1208

production listed.as pounds (o.4536 kg)

(COMPLETE 1987 STATISTICAL]
UPDATE AVAILABLE

TO MEMBERS OF

HOP GROWERS OFAMERICA
VISIT THE OFFICE AT

7 WEST MEAD - YAKIMA
OR TELEPHONE

(509) 248-7043



Actual Bales

Year: 1987

1986

1985

CA,

final data: Jan. 1988.

U.S. HOP STATISTICS

TOTAL PRODUCTION

ID.

18,880

25,298

25,287

OR.

43,705

43,612

41,635

WA.

186,279

179,554

184,243

Total

248,864

248,464

2 51,16 5

Actual Pounds

Year: 1987

1986

1985

* 3,703,600 8,355,371 36,883,242 48,942,213

* 5,000,000 8,466,000 35,552,000 49,018,000

* 4,981,539 8,118,825 36,545,454 49,645,818

* Included in Washington totals

80000

75500

0 71000

0.

0'
66500_

62000

p 57500

0 53000

u

N

D

48500

44000_

S 39500

35000

U.S. HOP PRODUCTION 1950 - 1987

/^ -fy^~i>

. V-0-O

1950 1953 1956 1959 1962 1965 1968 1971 1974 1977 1980 1983 1986

YEAR

e-58351

Prepared January 1988
Hop Growers of America, Inc.
Source: USDA, FGIS, HAC, State Commissions Page 1
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U.S./WORLD PRODUCTION - 1971 TO DATE

u.: W. GERMANY OTHER WORLD TOTAL WORLD

PRODUCTION PRODUCTION PRODUCTION PRODUCTION

(Million Pounds)

1971 49.7 '25%) 53.4 (25%) 107.0 (51%) 210.1 (100%)
1972 51.3 '22%) " 66.9 (28%) 112.4 (50%) 230.6 (100%)
1973 54.8 20%) 84.9 (32%) 128.8 (48%) 268.5 (100%)
1974 57.0 :23%)' 73.9 (30%) 118.4 (47%) 249.3 (100%)
1975 55.9 22%) 71.5 (29%) 122.9 (49%) 250.2 (100%)
1976 57.8 25%) 62.6 (26%) 115.0 (49%) 238.1 (100%)
1977 54.8 '21%) 81.6 (32%) 123.5 (47%) 259.5 (100%)
1978 55.1 23%) 66.9 (28%) 117.4 (49%) 239.4 (100%)
1979 54.9 21%) 68.8 (27%) 137.2 (53%) 260,9 (100%)
1980 75.6 29%) 59.3 (23%) 123.0 (48%) 257.9 (100%)
1981 79.1 28%) 74.3 (26%) 132.7 (46%) 286.1 (100%)
1982 78.6 25%) 93.7 (29%) 144.9 (46%) 317.2 (100%)
1983 68.1 24%) 81.2 (28%) 137.9 (48%) • 287.2 (100%)
1984 56.2 20%) 78.3 (28%) 148.2 (52%) 282.7 (100%)
1985 49.7 18%) 78.5 (28%) 147.4 (54%) 275.5 (100%)
1986 49.0 19%) 75.2 (29%) 134.7 (52%) 258.9 (100%)

* 1987 48.9 1%) 68.2 (27%) 136.8 (54%) 253.9 (100%)

*Figures for 1987 are estimates.

U.S. PRODUCTIOM 1971 TO DATE

57.= !

VEST GERMAN PRODUCTION 1971 TO DATE

i—i—1—I—I—I—i—i—i—i—f-
1571 1973 1973 1977 1979 1981 1S63 1953

YEAR

M

1

L

L

1

0

N

P

0

u

«

0

s

157,
OTHER YORUD PRODUCTION 1971 TO DATE

132

H7_

143

137.

131.

127.

122

117

11!

107

::::::::'••• a 'A^' '/ \/

.. . A \/
• J\y\ •A-/- V ''•'•'.. V.V\A/
../...Y
r.X : :

•

571 1573 1573 1S77 IS75 1961 1983

YEAR

107

1965 1957

TOTM. VORUD PRODUCTION 1971 TO DATE

*&

Prepared: January 1988
Hop Growers of America, Inc.
Source: FAS, USDA, HGA Page 2
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U.S. HOP STATISTICS

LEAF & STEM CONTENT (%•)

Crop Year WA. UK . ± u .

1974 1 .95 1.57 1 .02 .56 1 .72

1975 1 .75 1 .24 .97 .65 1 .53

1976 1.23 1.43 1 . 16 .88 1.24

1977 1 .46 1.91 1 . 15 .90 1.49

1978 1 .38 2. 19 1 .34 1 .07 1.48

1979 1 .92 2.32 1 .38 1 .83 1 .93

1980 2.57 2.19 ' 1 .84 1 .66 2.43

1981 1.93 2.49 1.60 2.7 3 2.01

1982 1.13 1.80 1 .24 1.24 1.26

1983 1 .25 1.44 1 .20 1.20 1.28

1984 1.07 1 .77 .1.27 1.26 1.18

198..5 1 .25 1.56 1.16 0.06 1.16

1986 0.95 0.92 0.73 0.46 0.93

1987 1 .14 1.55 1.28 0.45 1.23

L

E

A

F

&

S

T

E

M

2.50_

2.25

2.00_

1.75_

1.50_

1.25_

1.00_

0.75_

0.50_

0.25_

0.00

<^-

U.S. LEAF & STEM CONTENT 1974 - 1987

p-

«s

1974 1975 1976 1977 1978 1979 1980 1981 1982 1933 1984 1985 1986 19S7

YEAR

♦ 1.72

Prepared January 1988
Hop Growers of America, Inc.
Source: Federal-State Inspection Service Page 3
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SUMMARY OF UNITED STytes d:?or TS BY COUNTRIES AND REGIONS OF DESTINATION - IN 1,000 POUNDS

1986-37 1985--86

Cones Pellets Extract Total 4/ Cones Pell-ets Extract Total 4/

Canada 353 591 139 2,005 505 905 165 2,071
Mexico 99 300 1,539 6,555 360 - 1,167 5,023
NORTH AMERICA 957 891 1,673 3,560 865 906 . 1,332 7,099

Costa Rica _ _ 22 88 9 36
El Salvador 29 11 . 40 22 11 33
Guatemala - 15 _ 15 96 7 9 139
Honduras - - - _ 14 _ 14 70
Panama.

- - 46 184 _ _ 8 32
CENTRAL AMERICA 29 26 ' 68 327 132 18 40 310

Bahamas _ _ 7 Z8

Barbados - - 4 16 _ 7 _ 7

Daninican Republic 46 37 24 179 73 40 21 197

Haiti - - 2 8 _ _ _ __

Jamaica 35 44 2 79 8 80 ' 17 34

Leeward S. Windward - - 2 8 _ _ 1 4

Trinidad-Tobago - 4 11 43 4 9 1 ' 17

CARI33EAN 31 85 50 366 85 64 40 : 309

Argentina 4 309 99 . 709 20 298 103 700
Bolivia - 42 7 70 1 _. 3 13

Brazil 2,004 1,213 699 6,013 944 1,882 493 4,848
Chile 20 4 70 304 _ .27 55 247
Colombia 536 474 337 2,358 64 348 1,250 5,411
Ecuador 29 - 137 577 106 _ 98 498

French West Indies - _ 4 16 _ _ _ _

Guyana - - - - 1 _ _ 1
Netherlands Antilles - 4 16 _ _ _ _

Paraguay - - 13 52 - _ 13 52
Peru - - 212 843 - _ 164 656

Uruguay 11 9 18 92 13 _ 9 49
Venezuela - 15 218 887 315 _ 43 487

SOUTH AMERICA 2,504 2,056 1,818 11,942 1,514 2,524 2,231 12,962

Belgium-Luxembourg 128 _ 4 144 33 _ 11 77

France - - - -
* * # *

Ireland 220 - 59 456 * * * *

Italy 37 - - 37 - - - -

Netherlands - - 249 996 2 _ 208 834

U.K.-N. Ireland 269 13 66 546 99 _ . 1 103

W. Germany, Fed. 62 11 181 797 456 - 141 1,020
REP. OF

EUROPEAN COMMUNITY 716 24 559 2,976 590
-

• 361 2,034

Finland _ ^ _ _ * _. _ ,

Spain - - - - - - 55 220

Switzerland - -• - 31 124 - - - _

OTHER EUROPEAN
- -

31 124 ' * 0 55 220

Bulgaria _ _ _ _ 9 _ _ 9

Czechoslovakia - - - - - - _ _

U.S.S.R. - _ _ _ _ _ _ _

EASTERN EUROPE
- - - -

9 o* 0 9

3elize _ _ _ _ - _ 3 12

Cameroon - - 68 272 - _ _ _

Ghana ; - - 29 116 - _ _ _

Ivory Coast - - 4 16 - - 4' 16

Mauritius - - 2 8 - - - -'

Nigeria - - 245 980 - - 245 980

Rwanda - - - - - - 16 64

South Africa 117 79 - 195 39 121 - 160

Zaire - - 7 28 - _ 10 40

AFRICA 117 79 355 1,616 39 121 273 1,272

Australia _ 64 .. 64 _ 16 — 16

Bangladesh - 7., > • - — 28 - 2 - 2

Hong Kong - - 66 271 25 - 45 205

Indonesia ' - - 13 52 - - - -

Japan 392 577 .- . 1,069 59 624 - 683

Rep. of Korea 33 - 11 77 - 11 27 119

Malaysia - - 48 192 - - 55 220

Pakistan -
17 2 30 - 31 - 31

Philippines 44 40 128 596 119 46 41 329

Seychelles - - 2 S - -

*
*

Singapore - - 20 SO - - 73 292

Thailand 4
- 2 12 - - - -

ASIA OCEANIA . 473 310 292 2,458 203 730 241 1,S97

GRAND TOTAL 4,973 3,952 4,S50 23,360 3,438 4,365 4,572 25,039

♦Less Than 500 Pounds

4/ Natural hop equivalent (
Note: Totals mav not agree

ps and pellets plus extract converted at 4 to 1).

;h addition of individual items because of roundins.

Prepared: January 1988
Hop Growers of /America, Inc.
Source: USDA Page 6
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U.S. EX =CSTS 0? HOPS, PELLETS .s HOP E-—-.ACT {!,0001bs.l

Other

World

2.H.C.

Mktc. Year 5rat:l Mc:-:ico res? Canada .-0107.1: Jaosn Ireland X. Gor. Other Africa Tota 1

HOPS

I9SI-82 1,51c 315 2,564 4,728 0 644 31 5,102 755 81 1,073 17,559

1932-83 1,129 506 1,!S4 2,515 0 176 i? 1,882 7T1 197 720 3,552
1963-84 77C 125 166 1,045 10 462 0 1,293 133 56 6S5 4,735

1984-85 2,090 493 0 S3S 0 101 0 305 0 77 203 4,162
•985-36 994 360 0 505 64 59 0 456 134 39 S27 3,438
1986-87 2,004 99 0 353 536 392

PELLETS

220 62 434 117 - 235 4,977

19ei-82 2,486 508 0 15 74 392 12 44 50 25 543 4,149

1982-83 3,958 . 524 0 1,119 650 615 0 312 75 42 869 8,165
1983-84 1,602 882 0 1,711 15 524 25 ISO 137 55 822 5,954
1984-85 1,978 594 0 1,537 212 558 0 0 0 431 496 5,905

19e5-85 1,332 0 0 906 343 624 0 0 0 121 484 4,365
1986-87 1,213 300 0 591 474 677 0 11 13 79 623 3,981

HOPS (I icludina Pc llets)

1973-79 4,270 999 5,745 2,193 0 851 451 77 345 411 1,994 17,336

1979-80 4,608 980 1,997 2,577 0 851 506 2,373 376 591 1,575 17,045

1980-81 3,291 58! 2,509 4,714 0 1,122 243 3,156 1 ,025 687 2,173 19,605

1931-32 4,002 1,323 . 2,564 4,744 73 1,235 93 5,145 805 • 112 1,616 21,713
1982-83 5,087 1,130 1,134 3,534 650 791 77 2,194 297 • 239 1,589 15,S17

1983-84 2,272 1,003 165 2,756 25 986 25 1,473 275 • 142 1,507 10,740

1984-35 4,063 1,092 0 2,525 212 659 0 305 0 508 699 10,068

1985-86 2,876 360 0 1.411 412 683 0 455 233 160 1,212 7,303

1986-87 3,217 399 0 1,449 1 010 1,069 220 73 447 196 878 8,958

EXTRACT- •TOP E OUIVALEOT Actual X 4

1979-30 2,524 3,332- 443 56 5 028 0 364 276 1 ,472 988 5,204 19,692-
1980-81 2,808 5,120 0 0 2 655 0 532 2,384 7 015 1,472 5,372 22,360
1961-82 1,358 4,330 0 265 4 497 0 653 338 7 ,531 1,825 5,714 22,012

1982-83 715 3,852 0 908 2 664 0 463 1,192 2 ,132 860 5,133 17,925
1983-34 /DO 3,708 0 1,123 6 364 0 312 1,816 2 ,280 1,248 3,823 21,441
1984-85 1,012 7,036 0 708 2 388 0 516 600 2 745 1,152 5,127 21,234
1985-86 1,972 4,668 0 660 5 000 0 0 564 880 1,112 3,432 18,288
1986-37 2,796 6,156 0 556 1 348 0 236 724 1 276 1,420 4,892 19,404

TOTAL (Includina Hod Ecuiva .ent of Extract)

1979-80 7,132 4,312- :,-M5 2,445 5 028 861 870 3,149 1 840 1,579 6,880 36,737-

1980-81 6,099 3,801 2,509 4,714 t 656 1,122 730 5,540 3 041 2,151 7,552 41,965

1981-82 5,359 5,653 2,564 5,009 4 570 1,237 746 5,984 3 335 1,937 7,330 43,725
1982-33 5,803 4,982 1,134 4,542 3 314 792 490 3,386 2 429 1,091 6,729 34,742
1983-84 3,123 4,716 166 3,834 6 389 936 337 3,294 7 555 1,390 5,335 32,181
1984-85 5,080 8,123 0 3,233 2 600 659 516- 905 2 745 1,660 5,825 31,352
1S85-86 4,643 5,023 0 2,071 D 412 683 0 1,020 1 113 1,272 4,544 26,091
1986-37 6,013 6,555 0 2,005 2 358 1,069 456 797 1 723 1,516 5,770 28,362

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

* 5 million pour.ds plus adjustment to reflect more accurate export figure.

TOTAL U.S. EXPORTS 198 1/82 TO DATE

1991-62 1982-63 1963-64 1984-63

VEAR

8171_
U.S. EXPORT OF PELLETS 1981/82 TO DATE

7732

0 7333

0

0
6914

6493.

P 6076.

0 5637

u

N

D

3238.

4819

S 4400.

3981

1981-82 1982-83 198.>-84 1984-85 1JSS-86 1986-87

YEAR

.4149 c

Prepared December 1987
Hop Growers of'America, Inc.

U.S. EXPORT OF HOP CONES 1981/82 TO DATE
,75t84- «
16113

• 14742.

G

0
15529.

11916

P 10503

0 9090

U

N
0

7677.

6264.

S 433l_

3438

1981-82 1962-83 1983-84 1984-65 1983-86 1986-57

VEAR

.17339

U.S. EXPORT OF EXTRACT 1981/82 TO DATE

1981-82 1982-83 1983-84 1984-85 1983-86 1985-37
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L'.S. IMPORTS OF HOPS. PELLETS, 6 HOP EXTRACT H .000 lbs.)

Mkto. rear Csnada '•<. norrr£.nv Czech. Poland Yucoslavia

HOPS

France Delciun Australia Others

1931-82 23 l:.468 2,364 1,658 124 320 ->i 242 31 16.729
1962-33 93 9,776 1,367 1,280 2 400 27 77 131 13.530
1963-84 203 10,552 3.003 640 0 240 35 0 127 14.600
1984-85 139 I!.525 1,502 520 0 360 25 81 104 14,356
1365-86 67 13.422 2.713 440 GO 320 25 160 5 17,212
1966-87 115 7.330 5,071 557 0 230 0 • 0 I >L 13,766

0 260 . 0 0

PELLETS

0 0 0 01981-82 251 617
1982-33 0 512 22 0 123 0 0 0 0 757
1983-84 1 • 046 10 0 0 0 0 0 1 060
1984-85 0 250 4 0 0 0 0 0 40 404
1985-66 S 557 23 0 190 0 0 0 0 313
1986-e7 0 445 237 0

HOPS!

0

AND PELLETS

0 24 0 104 560

1979-80 130 11,232 1,441 924 2,006 520 19 196 195 15,664
1980-31 153 3,293 2.50! 1,053 1,451 464 24 156 381 14,595
1981-82 11,323 2,364 1,658 375 320 22 242 12 17.344
1982-83 92 10,333 1,909 1,280 125 400 27 77 38 14,337
1963-84 204 11,400 3,013 640 0 240 35 0 128 15,650
1984-85 139 11,395 1,506 520 0 360 25 81 144 14,770
1935-36 75 14.009 2,741 440 250 320 25 160 109 13.030
1966-37 115 7,775 5,353 957 0 230 24 0 115 14.626

Q 0

EXTRACT-HO? SOC (Act•aal X 4)

0 01979-80 4.0- 0 0 0 0 ?

1980-81 4.0- . 0 0 0 ' 0 0 0 0 0 4 4

1981-82 4.0- r
- 0 0 0 0 0 0 •>

1982-83 4.0- 0 4 0 0 0 0 0 0 . 3 12
1983-84 4.0- . 0 10 0 0 0 0 0 0 •y 1 7

1984-85 4.0- 0 7 0 0 0 0 0 0 1 T

1935-86 4.0- 0 0 0 0 0 0 0 0 9 9
!586-a7 4.0- 0 \J 0 0 0 0 0 0 0 0

120 11.232

TOTAL f Including Hoo Estiva lent or Extract)

1QS1S75-S0 1,441 924 2,005 520 IS 15.566
iseo-ei lt2 £,254 2.501 1,053 1,451 434 24 156 351 14,501
1981-52 22 11,529 2,364 1,658 375 320 22 242 •- I

1932-33 93 10,335 1.9C9 1.230 125 400 27 77 40 14.349
1933-34 204 11,410 3.013 640 0 240 35 0 130 15.672
1934-85 125 11,397 1,506 520 0 360 25 ai 145 14,774
1935-86 75 14.009 2,741 440 250 320 25 !60 i -a 13,039
1985-87 i It 1 , 1 IZ 5.258 957 0 250 24 0 115 14.526

Note: Total My not 25r« •-•ith addition of Individ-. al Starts beca\»e of r ending.

' Less tliar. 500 Lor

18039
TOTAL U.S. IMPORTS 198 1/82 TO DATE

17670

0 17301

0

0
16932.

16363.
-•

p 16194 " •

0 15823.

N

D

15456

15067.

S 14718.

14349

1981-82 1982-83 1983-84 1984-83 1983-86 I986-S7

YEAR

.17346

U.S. IMPORTS OF MOP CONES 1981/82 TD DATE

1981-82 1982-83 1983-84 1984-83

YEAR

1983-86 1986-87

772.

726.

680

634

388.

5*2.

496

450_

404

U.S. IMPORT OF PELLETS 1981/82 TO DATE

1981-82 1982-83 1983-84 1984-85

YEAR

1983-86 1986-87

U.S. IMPORTS OF EXTRACT I9BI/82T0 DATE

1981-82 1982-83 1983-84 1984-83

YEAR

1965-86 1936-87

10

Prepared December 1987
Hop Growers of America, Inc.
Source: FAS, USDA • Page 8



HOP STOCKS

September 1 U.S. Hop Stocks (1 r000 lbs. )

Stocks 1982 1983 1984 1985 1986 1987

Growers

Dealers

Brewers

.1,200

2,090

- 43,740

1,380

3,000
56,700

1,360
6,256

60,480

1,400

10,930
58,130

1,390

8,930-
60,630

1,620

6,580

62,430

47,030 61,080 68,096 70,460 70,950 70,630

Total Stocks 1972-1987 (1,000 lbs.)

TOTAL

11

1972 28,770 1980 • 32,800

1973 30,280 1981 34,430

1974 33,720 1982 47,030!

1975 42,170 1983 61,080

1976 50,400 1984 68,096

1977 50,480 1985 70,460

1978 47,540. 1986 70,950

1979 38,290 1987 70,630

70950,
SEPTEMBER 1 HOP STOCKS 1972 - 198? j

1620^
SEPTEMBER 1 GROWER STOCKS 1982-87

66732 - r . . .
1378 |
1536 1
1494 I-
14521
1410l

/
0

0

0

p

0

u

N

D

S

S25M_

38296_

54078_

49860.

45642

4142<_

37206.

32988_

/ • • • 0

0

0

p

0

u

N

0

s

/
/

/
/[ /

/ ^< . / 1358.

1325_

1284.

1242

..../.. .V ....... .

J \-^
28770 1200 / i • i i j

IS7219731974 1573197619771978197919S01981 198219831584 198519851987 19-52 1983 19S4 1585 1985 1937

YEAR YEAR

28770 • 1200
:

SEPTEMBER 1 BREWERY STOCKS 1982-67

1984 19S5

YEAR

.It
'fl/p-«fc

Prepared December 1987
Hop Growers of America, Inc.



ik

12

SUPPLY AND DISPOSITION 1981-82 TO DATE (In 1,000 lbs.)

SUPPLY 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 1987-88

Carryin Stocl
Salable Prod

Imports

cs 1/
2/

34,430
78,926
17,346

47,030

78,154
14,349

61,080 68,096
67,995 56,053
15,672 14,774

70,460

49,615
18,039

70,950
48,962
14,626

70,630
48,942

. TOTAL 130,702 139,533 144,748 138,923 138,114 134,538

DISPOSITION
*

Brewery Usage
Exported
Carryout Stocks
Balancing Item

1/

41,839
43,725
47,030
(1,892)

41,038
34,742

61,080
2,673

41,372 3/ 41,465
32,181 31,352
68,096 70,460

3,098 3/ (4,354)

40,207
26,091
70,950

866

43,787
28,360

70,630
(8,239)

TOTAL 130,702 139,533 144,748 138,923 138,114 134,538

Hopping Rate .212 .211 • .213 3/ .214 .208 .224

1/ Brewer, dealer and grower stocks as of Sept. 1
2/ Production less fire loss and reserve hops not sold in normal outlets
3/ Includes 3.5 million pounds minus adjustment to reflect more accurate domestic extract

consumption figure.

BREWERY USEAGE 19Q 1-02 TO DATE

1981-82 1982-63 1983-84 1984-05

YEAR

EXPORTS 19BI-B2 TO DATE

1581-82 1982-83 1983-84 l984-e3

YEAR

Prepared December 1987
Hop Growers Of America, Inc.
Source: USDA

H

0

0.2240,

0^224.

HOPPING RATE I9QI -62 TO DATE j

P 0.22O8 / i

P

1

0.2192.

0.2I76.

1

i
!

6 07150.

0.2144 i
H

A

T

0.2128.

02112_ l
E 0.2096_

.

0.2080

198 -02 1982-83 19e3-84 1984-83 I9SS-35 I96J-87

YEAR

.0212

*"

IMPORTS 1901-82 TO DATE

1931-02 1502-03 1983-84 1984-05

YEAR •

Page 10
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RETtSF,£;GcC. S8SS? ^SVJ^ COMMIE MEETING
COUNTRY '87 ACREAGE '87 PRODUCTION

Pound";

- rnjDjtUj/VK X 1U, 1988

ESTIMATED'88 ACR

Australia 1,888 4,186,535 2,620

toAroma

4

_%AIp

96
Belgium (1) 988 1,317,439 988 29 71

j Bulgaria 2,347 1,545,425 2,347 51 49

Czechoslovakia 29.405 26,273,321 29,528 100 0

EastGermany (1) 5,832 7,682,560 5,832 6 94
France 1,381 1,537,929 1,334 60 40

1(ungary 1,273 1,467,272 1,223 32 . 68
Poland 6,042 5,738,353 6,017 95 5

j Spain 4,028 4,076,085 3,954 99 '' 1

: United Kingdom 9,,842 11,441,874 9,983 42 58
USA 28,300 50,048,058 29,301 30 70
West Germany (2) 47.713 68,342,600 47,690 60 40

Yugoslavia 7,900 11,937,909 7,850 00 0

TOTAL 46,9.39 195,595,36 148,667 62 38

'^Z^S^S&l^^^tt^^,,,
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Crop
Year

U.S. HOP STATISTICS

PARITY AND GROWER PRICES

Parity
Price

Grower

Price Month

Parity
Price

16

(9/1-8/31) ($ per lb.) (1986-87 $ per lb.)

1970-71 $ .74 $ .56

1971-72 .78 .66

1972-73 .89 .71

1973-74 1 .02 .76

1974-75 1.13
f

.80

1975-76 1.19 .83

1976-77 1 .24 .85

1977-78 1.33 .90

1978-79 1.50 .90

1979-80 1.67 .97

1980-81 1.89 1.51

1981-82 2.03 . 1.51

1982-83 2.17 1.74

1983-84 2.39 1.93

1984-85 2.59 2.10

1985-86 "2.70 1.98

1986-87 2.82 1.74

Sept. $2.75

Oct. 2.74

Nov. 2.74

Dec. 2.74

Jan. 2.81

Feb. 2.81

March 2.81

April 2.87

May 2.87

June 2.87

July 2.92

Aug. 2.92

3.00

2.75

2.50_

2.25_

2.00_

1.75

1.50

1-25_

1.00

0.75_

0.50

PARITY & GROWER PRICE 1970/71 TO 1986/87

n|B SB

0 •< -s^ ^ < "J

:•$I
1970-71 1972-73 1974-75 1976-77 1978-79 1980-81

YEAR (9-1 TO 8-31)
E3 GroverPrice S3 ParityPrice

Prepared January 1988
Hop Growers of America, Inc.
Source: SRS, USDA

*

>:$

1982-83 1934-S5 1986-87

Page 13
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Year

1973-74

1974-75

1975-76

1976-77

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

1985-86

1986-87

U.S. HOP STATISTICS

VALUE OF IMPORTS AND EXPORTS

Imports

17,192

17,718

16,616

15,522

12,754

16,969

37,065

34,240

36,944

33,842

37,280

37,611

47,909

36,416

-Value-

Exports

$1,000-

26,546

25,920

26,625

29,591

27,008

34,147

51,365

102,669

72,456

62,755

58,191

54,150

53,551

54,795

NET FAVORABLE TRADE BALANCE

17

Net Favorable

Trade Balance

9,354

8,202

10,009

14,069

14,254

17,178

14,300

68,429

35,512

28,913

20,911

16,539

5,642

18,379

V

A

L

U

E

0

F

T

R

A

D

E

B

A

L

A

N

C

E

1973-74 1975-76 1977-73 1979-80

YEAR

1931-82 1983-84 1985-86

♦ 9354

Prepared January 1988
Hop Growers of America, Inc.
Source: USDA Page 14
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July, 1995
Number 482

U.S.D.A. RELEASES 1995

HOP ACREAGE SURVEY

Total U.S. hop acreage strung for harvest in
1995 is estimated at 43,431 acres, a 2.4% increase
from a year ago and slightly up from 1993 levels.

The Galena remains the industry's number
one bitter hop with 9,038 acres, up 90 acres
compared to a year ago. The Nugget solidified it's
hold on the number two position, as acreage
jumped by 1,182 acres to a level of 8,173. On the
aroma side, Mt. Hood's acreage dropped by 564
acres, a 27% decline compared to 1993.
Willamette's acreage decreased 3% while acreage
dedicated to the Tettnang variety rose 14%.

Washington's hop acreage strung for
harvest this year is estimated at 30,812 acres, 1.4%
more than 1994 harvested acreage, but still 1.6%
below the state's all-time high of 31,300 acres in
1981. Galena, Cluster and Nugget are responsible
for 61% of all strung acreage in Washington.
Nuggethad the largest increase at 13.4% to a level
of 5,148 acres.

Oregon has 8,641 acres strung for harvest
in 1995, 8% more than 1994. The gap between the
state's number one and number two hop varieties
closed considerably, as Willamette acreage
dropped 9% and Nugget acreage increased 23%.

Idaho accounts for 3,978 acres, 1.5% less
than last year. Cluster makes up 20% of the state's
acreage, followed closely by the Galena at 16%.
Galena acreage increased by 34 acres or 5.5%
compared to 1994figures. The complete U.S. hop
acreage survey is offered on page 3.

EASLEY HAULING / HANEY TRUCK LINES
Subsidiaries of Quality Transportation Services,Inc.

DON B. KOHLER GARY B. KNAUER
Traffic Manager Sales Associate

FRED GORSKI SCOTT KELLER
Sales Associate Sales Representative

(800) 458-3149

3710 Gun Club Road (509) 248-2996

Yakima, WA 98901 FAX (509) 575-1772

DOMESTIC HOP USAGE UP 5.4%

THROUGH FEBRUARY 28TH

For the first five months of the 1994-95
marketing year, hop usage by U.S. brewers totaled
16.7 million lbs., a 5.4% increase over the same
period a year ago.

The 5 month total represents an increase in
hop usage after two years of decline, but brewer's
hop consumption still lags behind the 1991-92
pace of 17.2 million pounds.

As the table below indicates, the bulk of
the hops are still used in raw or pellet form.

U.S. Brewers' Hop Usage • Sept 1 - Feb 28

Raw hops,
pellets Extract

Total hop
usage

1991-92 13,426 3,747 17,173

1992-93 12,460 3,812 16,272

1993-94 11,582 4,247 15,829

1994-95 12,713 3,964 16,678

Source: U.S. Dept. ofthe Treasury

SUNTORY TO BREW BEER IN THE

U.S. FOR SHIPMENT TO JAPAN

Suntory Limited, Japan's fourth largest
brewery, has reached agreement with Pabst
Brewing Company to brew Suntory beer in the
U.S. for sales in Japan.

Company officials said Suntory will sell the
U.S. brewed product in 355 milliliter cans for 190
yen (US $2.25) which is 30 yen cheaper than beer
made in Japan. The beer will be marketed under
the name Suntory Surfside.

Suntory claims that lower production and
marketing costs in the U.S. allows the company to
undercut the price of domestically produced beer.

The Japanese brewery will only sell
Surfside for the next two months, but expects total
sales of 1.2 million cases during that time.



BELGIUM'S INTERBREW BIDS

ON LABATT BREWERY

Staving off a hostile takeover by a
Canadian leveraged buyout firm, it appears the
Labatt's brewery will soon be sold to Belgium's
Interbrew for $2.7 billion.

Last month the Onex Corporation, a
professional arbitrage trader, made a $2.3 billion
bid to buyout Labatts and it's holdings, which
includes ownership of major league baseball's
Toronto Blue Jays.

The buyout was considered hostile by
Labatt officials, who said the bid understated the
true value of the company's assets.

Onex's bid was backed by Argentine
brewer Quilmes Industrial SA and several
Canadian pension funds and securities firms. If
successful, the consortium planned to retain
Labatt's highly profitable North American beer
operations, but sell off many of it's subsidiaries.

Labatt officials countered by soliciting bids
from other interested parties. At one point the list
of potential investors included Anheuser-Busch,
Miller Brewing and Denmark's Carlsberg S.A.

However, Interbrew has recently stepped
forward and offered $2.7 billion for ownership of
the brewery. If the merger does occur, Interbrew
will become the world's third largest brewing
conglomerate.

In response to Interbrew's offer, Onex
officials said the price tag was too high and
removed themselves from the bidding process.
The Belgian brewer's offer now requires a two-
thirds approval from Labatt's shareholders, who
will vote on the issue in the next two months.

SEDGWICK JAMES
" Specializing in Hop Insurance."

@Mary Jane Craigen
@ Neil Dickinsen
# Steve Macke

@ Joel Pearson

Insurance, Risk Management, Employee Benefits.

Sedgwick James of WA, Inc.
Lake Aspen Office Park

P.O. Box 2547
Yakima, WA 98907

(509) 248-7460
(800) 572-9170 (Washington Only)

Sedgwick James

1995 NEW ZEALAND HOP CROP

TOTALS 1.67 MILLION LBS.

The New Zealand Hop Marketing Board
reports a 1995 crop of 1.67 million pounds for the
country's hop growers. The crop, which was
harvested in March, was down 1.5% compared to
1994 figures.

New Zealand's hop industry has 3 varieties
that make up nearly 80% of the country's annual
crop - Super Alpha, Pacific Gem and Hallertau
Aroma. Alpha acid content for most of the
varieties was reported to be slightly above last
year's crop. A preliminary crop summary is
offered below.

1995 New ZealandHop Crop

Production (1,000 lbs.) 1995
Variety 1994 1995 Alpha *

Super Alpha 563 556 13.2%

Sticklebract 112 111 13.2%

Green Bullet 206 220 13.4%

Pacific Gem 451 453 15.5%

Hallertau Aroma 355 319 9.4%

Southern Cross n/a 4 14.6%

Other 2 5 -

Total 1,689 1,668

Source: New Zealand Hop Marketing Board
* Figures represent average alpha acid content in bales

HRC'S SUMMER MEETING SCHEDULED
FOR YAKIMA • AUGUST 8-10

Members of the Hop Research Council will
be in Yakima on August 8-10 to conduct their
annual summer meetings.

The meetings' tentative agenda includes
brewer evaluations of experimental hop varieties
and reports from industry scientists on hop
chemistry, pathology and entomology projects.
HRC members will also review budgetrequests for
1996 research projects during this meeting.

The meetings are to be followed by a tour
of the Yakima valley, including visits to the area's
hop farms for inspection of the 1995 crop. The
tour is sponsored by the Washington Hop
Commission.

Meetings are scheduled for the Yakima
Holiday Inn at 9 North Ninth Street in Yakima. If
you're interested in attending, please call the hotel
for room reservations (509-452-6511).



1995 U.S. HOP ACREAGE SURVEY

IDAHO OREGON WASHINGTON UNITED STATES

Variety 1994 1995 1994 1995 1994 1995 1994 1995

Banner 138 103 * * * * 138 103

Cascade * * * * 1,334 1,121 1,334 1,121

Chinook 351 349 * 60 2,305 2,272 2,656 2,681

Cluster 821 789 * * 5,308 5,237 6,129 6,026

Eroica * * * * 446 445 446 445

Fuggles * * 470 547 * * 470 547

Galena 616 650 80 * 8,252 8,388 8,948 9,038

Liberty * * * * 119 133 119 133

Mt. Hood * * 265 287 1,805 1,219 2,070 1,506

N. Brewer * * * * 57 58 57 58

Nugget * * 2,450 3,025 4,541 5,148 6,991 8,173

Olympic * * * * 225 244 225 244

Perle * * 175 154 382 251 557 405

Tettnang * * 655 976 2,160 2,242 2,815 3,218

Willamette * * 3,570 3,260 2,776 2,889 6,346 6,149

Other 2.111 2.087 335 332 665 1,165 3.111 3.584

U.S. Totals 4,037 3,978 8,000 8,641 30,375 30,812 42,412 43,431

SOURCE: U.S. Department of Agriculture

* Denotes zero acreage or acreage included
Prepared by Hop Growers of America, Inc.

in "Other Varieties" to avoid disclosure of individual operations.

U.S. Hop Acreage 1984 -1995 1995 Top U.S. Varieties
25,000

20,000

15,000

<
10,000

5,000

re"
^B

£•
s**

-*-^

k-A -

<\

X ^

Aj1''

—B—-^

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Aroma hops Bitter hops Cluster

Other(25%)

Tettnang(7%)
Nugget(19%)

Cluster(14%):

„Wmamette(14%)



U.S HOP ACREAGE BY VARIETY 1986 - 1995

(Acres Harvested)

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995*

Alpha Varieties

Galena 4,396 4,740 5,570 6,424 6,788 8,244 8,968 9,184 8,948 9,038

Nugget 2,951 2,850 3,270 3,519 4,220 4,650 5,906 6,510 6,991 8,173

Chinook 231 980 1,220 1,489 1,746 2,577 2,630 2,745 2,656 2,681

Eroica 1,470 1,170 1,070 822 756 641 373 446 446 445

Olympic 218 230 270 279 280 337 291 261 225 244

Other 199 309 334 363 265 529 552 597 679 775

SubTotal 9,465 10,279 11,734 12,896 14,055 16,978 18,720 19,743 19,945 21,356

Cluster 1/ 9.419 10,410 8,440 6.864 6,614 6.964 7.079 6,677 6,129 6,026

Total - Alpha 18,884 20,689 20,174 19,760 20,669 23,942 25,799 26,420 26,074 27,382

Aroma Varieties

Willamette 2,114 2,745 5,880 6,299 6,463 6,173 6,227 6,325 6,346 6,149

Tettnang - 650 2,670 2,941 2,980 2,831 2,702 2,735 2,815 3,218

Mt. Hood - - - - 560 867 1,519 2,068 2,070 1,506

Cascade 2,241 1,650 920 1,297 1,270 1,240 1,261 1,365 1,334 1,121

Fuggle 967 920 850 801 608 487 570 465 470 547

Perle - 410 910 1,064 932 935 1,010 942 557 405

Liberty - - - - - - - - 119 133

Banner - - 340 466 468 511 525 319 138 103

Aquila - - 320 466 451 449 447 72 - -

Other 794 1.236 1.336 1.454 1,062 2,11? 2.206 2,389 2,489 2,867

Total - Aroma 6,116 7,611 13,226 14,788 14,794 15,611 16,467 16,680 16,338 16,049

US TOTALS 25,000 28,300 33,400 34,548 35,463 39,553 42,266 43,100 42,412 43,431

Source: U.S.D.A., U.S Hop Administrative Committee reports Prepared by Hop Growers of America, Inc.
* 1995 figures represent acreage strung for harvest.
1/ 1985-1986 Cluster a creage totals include the variety Talisman.

HOP GROWERS
OF AMERICA
P. O. Box 9218

Yakima, WA 98909
509-248-7043

FAX 509-248-7044

Ai S\°o1
OSU

Gail Nickerson

Departmen of A^ljwltun
Corvallis, OR 97331
USA
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U.S. HOP STATISTICS

U.S. Hop Acreage Harvested, 19*76-1987

Strung For Actual
Harvest Strung For Unharvested
(Rounded) Harvest Down Standing

0

0

0

0

0

0

100

59

86

48

18

0

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

31,000

30,600

31,000

31,800

37,100

43,100

41,700

37,200

31,300

28,500

25,000

28,300

31,003

30,601

30,948

31,854

37,071

43,053

41,696

37,188

31,345

28,498

24,935

28,300

807 1/ 1285 2/

83 3/ 266 4/

97 1/

0

0

0

1/ All in Washington.
2/ 1,097 in WA., 154 in OR., 34 in ID.
3/ 34 in WA. and 29 in OR.
4/ 250 in WA. and 16 in CA.
5/ 313 in WA. and 87 in ID.
6/ 119 in WA. and 235 'in OR.

400 5/

354 6/

0

0

Total

100

59

86

48

18

0

2092

349

497

354

0

0

Actual

Harvested

30,903

30,542

30,862

31,806

37,053

43,053

39,604-

36,839

30,848

28,144

24,935

28,300

Harvested

(Rounded
By State)

30,900

30,500

39,900

31,800

37,100

43,100

39,600

36,900

30,800

28,100

25,000

28,300

44000

39600_

35200

30800_

26400_

22000_

176CTO

13200_

8800_

4400_

0
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t/r Prepared January 1988
^P" Hon Growers of America, Inc.
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U.S. HOP STATISTICS

HGA Survey of Quantities of Hops .Sold Ahead
with Prior Years' Comparisons

1983 1984 1985 1986 1987 * % of

Survey Survey Survey Survey Survey 1986 Crop

1987 11.1 24.6 41.9 37.5 48.0 98

1988 2.4 13.4 29.4 25.7 40.0 . 82

1989 0 5.1 16.9 13.2 32.7 67

1990 0 1.8 12.8 7.2 25.4 52

1991 0 0 0 1.4 18.0 37

1992 - - - - 13.7 28

* Res ponse form only 58% of growers

19

50,

M 45
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L 40_

. 35

•0 30
N

25_

-0 20-
U 15
N
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1987 SURVEY - POUNDS SOLD AHEAD
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• •
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.
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CONTRACT YEAR

H48

Prepared: January 1988
Hop Growers of America, Inc.
Source: 1987 HGA Sold Ahead Survey Page 16
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IDAHO

CHINOOK

CLUSTER

EROICA

GALENA

;ACRES IYIELD

180!

Ipounds;

1,530] 275,400
1,890! ' 963,900

1,770! 778,8100

2,040T 979,200

—f--
510!

440!

480?
VLLAMETTE

OTHER

TOTAL

50! 740] 37,000
1,510! 815,400

1,750! 3,850,000

540!

2,266;

OREGON

FUGGLE

jACRES jY/ELD

920!

!POUNDS

630! 581,600

NUGGET

GALENA

PERLE
VLLAMETTE

OTHER

TOTAL

1,450!

210!

210?
2,695!

2,030! 2,940,000

1,310! 275,000

740! 155.000

1,520! 4,090,000

-_;-.

515!

6,000J

1 ,470! 758,400

1,470: 8,800,000

WASHINGTON

CASCAD'E
CHINOOK

CLUSTER

EROiCA "

|ACRES jYIELD

1,656!'
800!

9,900?
730!

!POUNDS

1,920| 3,168,000
1,690] 1,352,000
1,960! , 19,382,000

2,020! 1,475,000

GALENA

NUGGET
-f-

4,050!

1,400!

1 ,870! 7,574,000

1,870[ 2,618,000
OLYMPIC 230! 2,180! 501,000

PERLE : 200! 1,130j 226,000
TETT ANGER 650! 830! 540,000

OTHER 490! 1,150! 562,003

TOTAL
4

20,100! 1,860! 37,398,000

ALL STATES \ 28,300! 1,693! 50,048,000

1987 Crop Breadkown
Released January 14, 1988
Source: SAS, USDA
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S% United States
>j) Departmentof

Agriculture

Agricultural
Research

Service

Pacific West Area DEFT. CF CROP SCIENCE
Oregon State university
CORVALUS, OREGON &7331

8S3&

To: Interested parties

From: Al Haunold
USDA,ARS, Corvallis, OR.

Feb. 14, 1988.

Subject: 1987 US Hop Production as calculated from bale counts
Information received from Bill Elkins, Hop Growers of America Inc.

State

IDAHO

OREGON

WASHINGTON

Total

Total pounds

3,719 360

8,552 475

36,883 242

49,155 077

zentners

33,742

77;, 588

334,603

445,933

The December 1987 issue of Hopfenrundschau, page 407 carried the
following figures:

1987 preharvest estimate: 48,942 120 lbs ; 444,000 zentner

1987 postharvest (Nov.) estimate: 47,950 050 lbs;435\000 zentner

The latest German production figures (Dec. 15, 1987, Hopfenr. page 413)
are: 65,079 461 lbs or 590,397 zentners
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U. S. Hop Statistics - Robert H. Eaton

ACREAGE BY STATE (STRUNG FOR HARVEST)

1981-

1982-

1983-

1984-

1985-

1986-

Net Change

Wash.

31,337
30,039

26,768

23,087

19,650

17,371
(2,279)

Oreoon

7,148

7,431

6,334

4,923

5,701
5,089
(612)

Idaho

-Acres-

3,395
3,752
3,579

3,186

3,147

2,475
(672)

1/ Included with Washington. Less than 100.
Mote: 1986 acreage is doun 42;' or 18,115 acres, from 1981.

Calif.

1,170
492

507

130

2/

Table 2

1/15/87

Change
from prior

Total Year

43,050
41,714

37,188
31,326

28,498
24,935

(3,563)

165?

(#)
(113)
(16?!)
( 9%)
( o:.')

23

New Planting 1986

Replantings 1986

1986 BABY

2,111 490

328 97

2,439 587
14# 12£

ACREAGE

10

ID

—

2,601
435

3,036

12?5

% Babies
1983 - 8;','
1984 - 13J?
1985 - 1855
1986 - 125'

Total Babies

% Total Acreage — •

Bitter Type

Medium Alpha

Clusters - Early
Clusters - Late

Talisman - Late

Fledium-Hiqh Alpha

19B5 ACREAGE - BY

8,622
2,100

32

STATE AMD

25

VARIETY

55

587

306

(STRUNG FOR HARVEST)

8,702

2,507

338

English
Super Alpha

Galena

Nugget

Eroica

Chinook

Olympic

Others 1/

Aroma Type

Willamettes 2/
Fuggles
Cascade

OthBrs 3/
Total

316 149 — 465

4,907

2,192

1,726
128

198

245

1986

Bitter Type

Medium Alpha

Clusters — Early
Clusters - Late

Talisman - Late

Plsd.-HiQh Alpha - English

Super Alpha
Galena

Nugget
Eroica

Chinook

Olympic
Others 1/

Aroma Type

Willamettes 2/
Fuggles
Cascade

Others 3/
Total

3,049 195 863

1,059 1,113 20

853 45 828

95 — <. 33

196 i
—

245
—

—

4 2,447

72 1,414 —

1,979 249 181

228 62 274

19,650 5,701 3,147

ACREAGE - BY STATE AMD VARIETY

7,000 8 55

1,500 80 553

222

154 39

3,553
1,600

777

190

237

1,331

173

606

21

520

41

216 2
—.

125 8 2

43 2,071 —_

96 871 —

1,846 214 181

271 55 274

17,371 5,089 2,475

1/ Incl.mostly experimental Super Alpha varieties.
2/ Incl. minor quantity of Columbiaa in Oregon.
3/ Incl. HallBrtau M.F., Tettnang, Perle & other flavor-types.
4/ Leas than 100 acres. Included with Washington.
SOURCE: HfiC records.

y

w

2,451
1,486
2,409

564

28,498

HARVEST)

7,063

2,133

222

193

4,396
2,952
1,470

231

218

135

2,114
957

2,241

600 3/
24,935
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Hopfenemte 1987 in EWG und WeSt 1'987 world hop production

25

Nach den bisher vorliegenden Zahlen, Informationen und
Schatzungen hat der Verband deutscher Hopfenpflanzer e. V.
fOr die Hopfenflache und Hopfenemte 1987 nachfolgende Sta-
tistik erarbeitet. Diese Zahlen erheben nicht den Anspruch,

Hopfenflachen und Hopfenernten 1986 und 1987 - Welt

vollstandig und fe.hlerfrei zu sein. Dieebentalls angefugten sta-
tistischen Zahlen verschledener Institutionen und Handelsfir-
men beweisen, daB nirgendwo eine bis zu den letzten Tausend
Zentner Hopfen umfassende Welthopfenstatistik besteht.

Land Flache in ha

. 1986 1987 1986

Ernte in Ztr.

1987" 19872

Australien 755
Belgien 577
Bulgarien 962
BR Deutschland 19 649

755 37 700 37 530 37 530

400

970

20 327

13197

13315

15 460

12 700

15 460

19 309 683 094 650 000 620 000

CSSR • 11950 11 900 210 000 250 000 244 000

DDR 2 370 2 360 76140 72 000 70 000

England 4 232
Frankreich 600

4 025 101416 . 120 000 100 000

555 21897 15 650 14 700

Ungarn 512
Jugoslawien 3 271
Polen 2 433

525 12 833 13 500 13 500

3158

2 445

91 200

54 000

100 500

52 500

104 000

52 000

Spanien 1714
USA 10 091

1630 40 009 48 000 52 000

11507 444 684 444 000 435 000

IHB insgesamt 59 116 59 539 1806497 1 832 455 1 770 890

Portugal 163 .
Rumanien 2 000

158 6 589 6 500 6 500

2 200 34 000 34 000 34 000

UdSSR 15 000 15 000 214 000 220 000 220 000

VR China 5190 5190 191 340 190 000 190 000

Japan 1011
Andere31 . 2 020

1000 37 680 36 000 36 000

2113 59 894 61045 62 610

Welt insgesamt 84 500 85200 2 350 000 2 380 000 2 320 000

11 Schatzung vor Ernte 1987
21 Schatzung November 1987 ,., , _,. _. , . . „ ,. .• .
31 Anderesind: Kanada, Neuseeland, Korea-Nord, Korea-SOd, Sudafrika, Indien, Turkei und Argentinien

EWG-Hopfenflachen und Hopfenernten 1986 und 1987

Lancj Flache-in ha Ernte in Ztr.

1986 1987 1986 1987" 19872)

Belgien 577
BR Deutschland .' 19 649

400 20 327 13315 12 700

19 309 683*094 650 000 620000

Frankreich " 600 555 21,897 15 650 14 700

England . . 4 232 4 025 101416 120 000 100 000

Irland ' 34 34 286 286 286

Spanien • • 1 714
Portugal • 163

1630 40009 48000 52 000

158 6 589 6 500 6 500

EWG insgesamt 26 969 26111 873 618 853 751 •806186

1)Schatzung vor Ernte 1987
2)Schatzung November 1987

Vergleich der Statistiken verschiedenerHandelshauser und Institutionen

Bericht

von

EG-Kommission
Barth & Sohn

Steiner

Horst-Company
Lupofresh
Verband deutscher Hopfenpflanzer

Welt-Flache in ha

1986 1987

84 009

84 220

87250

85 667

84100

84500

86434

85 795

84 700

85200

Welt-Ernte ein Ztr. •

1986 1987

2 272 455

2249322

2343802

2303 409
2 362500

2350000

2435016

2 272350

2 430 200

2320000

VERBAND DEUTSCHER HOPFENPFLANZER e. V.
Wolnzach, 27. November 1987

<#v-
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WORLD HOP PRODUCTION HITS 5 YEAR LOW

Worldwide hop production for 1987. totaled an estimated 253,900,000
pounds, the lowest production figure since 1982. Of the 253.9 million
pounds produced, the United States accounted for 19% with 49 million
pounds, and West Germany had 27% with 68.2 million pounds.

While U.S. production shows little change from 1985 and 1986, the West
German production slipped from a 1985 total of 78.5 million pounds, and a
1986 total of 75.2 million pounds.

The total world production for 1987 was an estimated 63.3 million
pounds less than the record harvest occurring in 1982.

1987 saw an overall gain In world acreage of 1730 acres. Gainers
Included the United States (+3,500 acres) and Rumania (+494 acres). Losers
of note Include West Germany (-820 acres), Czechoslovakia (-123 acres), and
England (-51 1 acres).

HGA's Foreign Reporter Indicates that further reductions are likely as
West German growers have indicated a willingness to "dig out hops", and
have even gone as far as to ask the EEC for a grant, but have been turned
down. They are now making the same request of the Bavarian State.

Yh-W ii»f Prtducti. 977 - 1907 •itrrf SUtts Hop Produet:-« 1977 - 1987

•48
=f= =f"

1977 1979 1979 1980 I 31 1962 1993 1984 1935 1986 1987 1977 1978 1979 1980 1981 1982 1983 1984 1985 1984 1987

Y*ir

• 54.8

26



U.S. BREWERS USE OF

DOMESTIC HOPS RISES

Total usage of U.S. grown hops by U.S.
Brewers rose during the 1986-87 marketing
year by 6,991-,OOO pounds to 29,159,000 for
the twelve month period September I, 1986 to
August 31, 1987.

U.S. hops accounted for 67% of the total

used by U.S. brewers for 1986/87 compared to
55% for the same accounting period 1985/86.
The 67% usage is the highest percentage
recorded since the 1978/79 marketing year.

Net usage of imported hops fell from a
1985/86 level of 18,039,000 pounds to
14,626,00 during 1986/87, a decline of 19%.

Total hops used by U.S. Brewers rose
3,580,000 pounds to 43,787,000, with the

hopping rate rising from .208 to .224 for
1986/87.

NET USaSE 'J S. HOPS

' A / \' / ' \
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Hopfenrundschau 39: Oct. 1, 1988. page 328

Leading Breweries of the World: 1987.

Die fuhrenden Brauereien^Wen^7^___
' AusstoB in Mio. hi Mill, bbl

Brauereigruppe . -— J§ .2.
Anheuser-Busch, USA ' 4^Q 39-3
Miller Brewery, USA 43'0 • 35_g
Heineken, Niederlande 3Q'3 25.9
Kirin, Japan 28',3 on'0Bond Corp., Australien 2g2 "•£
Stroh Brewing, USA 2Q'7 ^-3

. Elders 1XL, Australien ' 185 ' l '
BSN, Frankreich 1gj3 15.8
Coors, USA 18'0 15.6
Brahma, Brasilien _5_4

28
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7/
Die 20 groBten US-Brauereien 1987 The 20 largest US Brewers

'?•• I /(<>

Unternehmen

1. Anheuser-Busch Inc.
2. Miller Brewing Co.
3. The Stroh Brewery Co.
A. G. Heileman Brewing Co.
5. Adolph Coors Co.
6. Pabst Brewing Co.
7. Genesee Brewing Co.
8. Falstaff Brewing Co.**"
9. Latrobe Brewing Co.

10. Hudepohl-Schoenling
11. Eastern Brewing Co.
12. E X. Matt Brewing Co.
13. The Lion Inc. - Gibbons
14. Jos, Huber Brewing Co.
15. D. G. Yuengling & Sohn
16. Jones Brewing Co.
17. Jacob Leinenkugel
18. Anchor Brewing Co.
19. Stevens Point Brewery
20. Spoetzl Brewery, Inc.

Absatz Veranderungen .
inMiohl in% -change in %

89,04 + 5,2

45,98 - 1,4

25,17 - 5,3

19,01 + 1,2

18,32 + 2,8

7,14 - 15,0

3,11 - 11,7

2,31 (1986) -

0,601 + 10,3

0,585 -

0,468 0,0

0,409 (1986) -

0,252 + 7,5

0,231 - 0,4

0,154 + 1,3

0,107 - 8,9

0,081 + 12,9

0,048 (1986) -

0,047 -

0,042 + 1.6

Quelle: Modern Brewery Age, Nr. 2,1988

sales in Mil. hi
1 hi = 0.8547 bbl

.. 1987 U.S. BEER PRODUCTION SLIPS .3 %

Preliminary reports indicate 1987 United States beer production fell 0.3 % to 181,000,000 31
gallon barrels from a 1986 level of 181,596,702 barrels. This compares to a 1.64 % gain for U.S.
brewers 1986 v.s. 1985.

Brewery statistics for 1987 showed growth of 5.2 % for Anheuser-Busch, 1.4 % for Miller
Brewing, 1.2 % for G. Heileman, and 2.8 % for Adolph Coors. Of the top five U.S. brewers,
only Stroh Brewery posted a decline, slipping 5.3 %.

In 1987 Anheuser-Busch accounted for 40 % of the U.S. market with Miller Brewing holding
20.7 %, Stroh Brewery 11.4 %, G. HeUeman 8.5 %, Adolph Coors 8.2 %, Pabst 3.3 %, and all
others 7.9 %.

1987 United States per capiui beer consumption dipped to 23.8 gallons from a 1986 level of 24.0
gallons, but still higher than the 1985 mark of 23.7 gallons.

Industry analysts have predicted that U.S. production will remain flat, or experience slight
growth, into the early 1990's.
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BARREIA6E OF TOP 5 U.S. BREWERS

Anheuser-BuschtiillerBrewing Stroh Brewery G.Hetleman AdolphCoors
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AMERICAS

United States

Brazil

Mexico

Canada

Colombia (est.)
Venezuela

Other

SUB TOTAL

WESTERN EUROPE

West Qermany
United Kingdom
France

Spain
Netherlands

Belgium
Other

SUB TOTAL

EASTERN EUROPE

USSR (estimated)
East Qermany (est.)
Czechoslovakia

Yugoslavia
Romania (est.)
Poland

Other

SUB TOTAL

FAR EAST

Japan

China (est.)
Phllllplnes
South Korea

Taiwan

Other

SUB TOTAL

AFRICA

South Africa

Nigeria
Cameroon

Zaire (est.)
Kenya
Other

SUB TOTAL

NEAR EAST

Turkey
Other

SUB TOTAL

OCEANIA

Australia

New Zealand

Other

SUB TOTAL

WORLD TOTALS

Prepared October 1988
Hop Qrowers of America, Inc.
Source: Barth Report, July 1988

1 hectoliter (hi) = 26.42 gallons

% Change
1982 1983 1984 1985 1986 1987 87 vs. 86

1.000 Hectolitres

226.825

-

228.050 230.331 226,490 230,543 229.297 0.55

29.500 29,000 28,350 30,250 43,760 47,500 + 8.54

27,583 23.611 25.082 27.392 29,287 31,537 + 7.68

23,667 22.599 23,012 22,126 22,815 23,114 + 1.31

13,438 11,760 14,500 15,800 16,600 17,600 + 6.02

12,000 11,769 11,820 10,300 11,200 12,100 + 8.03

24.230 23,469 24,173 25,923 31,056 32,624 + 5.04

358,468 352,539 353,427 358,616 385,263 393,772 + 2.20

94,816 94.980 92,286 93,294 94,100 92,744 1.45

59,780 61,700 61,470 62,500 59,166 59,897 + 1.23

22,410 22,086 20,288 20,802 24,126 19,894 - 17.55

21,499 22,082 21.832 23,353 20,655 25,000 + 21.03

16,180 17,327 17,048 17,529 17,988 17,547 - 2.46

15,000 14,620 14,976 14,500 13,713 13,990 + 2.00

52,779 52,814 51,660 53,063 54,618 56,381 + 3.22

282,464 285,609 279,560 285,041 284.368 285,453 + 0.38

68,000 68.000 66,100 60,000 55.000 50,000 _ 9.10

25,000 25,500 26,000 25,500 24,300 25,000 + 2.88

24,921 24.956 23,780 22,354 22,783 22,228 - 2.44

13,402 12,378 13,600 10,505 10,500 11,790 + 12.28

11,500 11.500 11,500 11,500 11,000 10,000 - 9.10

10,300 10,076 9,660 10,801 11,380 11,644 + 2.31

13,925 13,412 13,512 14.372 18,322 16,600 - 9.40

167,048 165,822 164,152 155,032 153,285 147,262 - 3.93

47,335 49,323 46,689 47,461 49,980 53,500 + 7.04

12,300 16,600 20,000 32,000 40,000 50,000 + 25.00

7,700 8,700 9,230 8,100 8,300 10.200 + 22.89

5,988 7,070 7,800 7,907 8,065 8,800 + 9.11

2,825 2,999 3,071 3,353 3,537 3.864 + 9.24

11,076 9,531 9,930 9,832 8,690 9,445 + 8.68

87,224 94,223 96,720 108,653 118,572 135,809 + 14.53

. 12.000 12,000 13,000 13,500 14,500 18,000 + 24.13

10,380 10,000 9,000 10,000 6.840 7,000 + 2.33

3,370 4,180 4,729 4,900 «• 5,400 5,500 + 1.85

. 2,780 2,949 3,027 3,000 3,200 4,310 + 34.68

2,500 2,300 2,400 2,700 3,200 3,500 + 9.37

14,642 13,762 14,336 15,380 14,864 15,833 + 6.51

45,672 45,191 46,492 49,480 48,004 54,143 + 12.78

3,200 3,300 2,625 2,200 2,200 2,500 + 13.63

1,732- 1,601 1,473 1,461 1,443 1,445 + 0.01

4,932 4,901 4,098 3,661 3,643 3,945 + 8.28

19,682 19,350 18,949 18,503 18,170 18,765 + 3.27 .

3,801 3,800 3,839 3,940 3,924 4,087 + 4.15 "
889 "* 811 861 862 882 927 + 5.10

24,372 23,961 23,649 23,305 22,976 23,779 + 3.49

968,448 972,286 968.098 983.624 1,016,111 1,044,163 + 2.76

Conversion: 1,000 Hectolitres equals 26,418 gallons

>#••
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WeStbiererzeugung 1986/87
World Beer production in 1986/87

Angaben in 1000 hiEuropa

Land

Bundesrepublik Deutschland
GrolBbritannien

UdSSR *

DDR"

Spanien
Tschechoslowakei

Frankreich

Niederlande

Belgien
Polen

Italien
Rumanien"
Jugoslawien
Ungarn
Bulgarien
Osterreich
Danemark

Irland
Schweiz (Braujahr 1.10.-30.9.)
Schweden

Portugal
Finnland
Griechenland
Norwegen
Luxemburg
Malta

Albanien"

Island

Gesamt

1987

92 744

59 897

50 000

25 000

25 000

22 228

19 894

17 547

13 990

11644

11 122

10 000

11790

9 500

7 000*
8 932

8 200

5 369

4115

4010

4 977

3 423

3 200*

2167

662

164

100

40

1986

94 100

59166

55 000

24 300

24126

22 783

20 655

17 988

13715"
11380

11082

11000

10 500
9222

9 0002)
. 8 948

7 5003'
5 456

4112

4100

3 945

3 285

3150

2135 .

732

135

100

38

432 715 437 659

" nachtraglich korrigiert auf 14500;fur 1987 liegen noch keine
offiziellen Daten vor

21 nachtraglich korrigiert auf 6000
31 nachtraglich korrigiert auf 8200

Amerika

Land

USA

Brasilien

Mexiko

Kanada

Kolumbien

Venezuela

Peru

Argentinien
Kuba*
Ecuador

Chile
Dominikanische Republik
Paraguay
Panama

Bolivien
Costa Rica

Uruguay
Guatemala
Jamaika

El Salvador
Nicaragua
Honduras

Angaben in 1000 hi

1987

229 297

47 500*

31537
23114

17 600
12100

7 500

5800
3 600

2 000-

2 546

972

1200

1360

1180

.,, . 800
600

970

. 800
670

350

601

1986

230545

• 43 760

29 287
22 815

16600

11200

6 800

5 900

4 0002)
2386
2 200

1200

900

880

800

800

750

710

650

650

550

540

Hopfenrundschau 39: pp 330-331. 1988.

in 1000 hectoliters ( 1

Land

Trinidad • "

Puerto Rico
Niederlandische Antillen
Surinam

Guyana
Barbados

Martinique
San Lucia
Guadeloupe
Belize

Grenada

Haiti
St. Kitts

Bahamas

St. Vincent

Gesamt

11 nachtraglich korrigiert auf- 47
21 nachtraglich korrigiert auf 2 930

Afrika
Land
Sudafrika

Nigeria
Kamerun

Zaire *

Kenia
Elfenbeinkuste
Simbabwe

Gabun

Burundi

Tansania
Volksrepublik Kongo *
Athiopien
Sambia
Ruanda
Algerien"
Angola *
Burkina Faso (Obervolta) *
Agypten
Marokko ^
Togo
Namibia
Tunesien
Zentralafrikanische Republik

Benin

Madagaskar
Mosambique
Lesotho
Mauritius
Botswana

Swaziland

Malawi

Senegal
Ghana
Tschad

Liberia

Reunion
Niger*

Angaben in 11 %h
1987

470

376

150

123

150

90

65

57

32

25

25

47

27

'21

17

1986

350

300

132

112

100

80

63

60"
30

25

25

. 25

25

13

393 772 385 263

Angaben in 1000 hi

1987 1986

18 000 14 500

7 000 6 840

5 500 5 400

4310 3 2003)
3 500 3 200

•1350 1320

1300 1050

1000 10002>
931 884

588 850

850 850

964 842

800 800

642 641

750 600

550 530

. 500 500

400 472

500 400

452 400

411 350

256 325

294 306

219 274

240 260

213 229

205 200

257 200

248 194

216 171

160 160

153 160

526 151"
103 115

138 110

117 100

100 90

#••
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JAHRGANG 1988

Land

Mali*
Uganda *
Seychellen
Sierra Leone
Guinea Bissau
Gambia
Gesamt

'» nachtraglich korrigiert auf 650
2> nachtraglich korrigiert auf 880
31 nachtraglich korrigiert auf 4 205

Fernost

Land

Japan
Volksrepublik China *
Philippinen
Korean. Republik
Taiwan
Vietnam *

Indien

Hongkong
Dem. Volksrepublik Korea *
Thailand
Malaysia
Indonesien
Singapur
Iran **
Mongolei *
Sri Lanka

. Burma/
Nepal
Laos *
Pakistan
Bangladesh *
Kambodscha *
Gesamt

•• alkoholfrei

" nachtraglich korrigiert auf 718

HOPFEN-RUNDSCHAU

NahostAngaben in 1000 hi Nah(
1986 Land1987

54143 48 004

80 80 Turkei

135 55 Irak

49 42 Israel

47 36 Zypern

19 20 Libanon •

17 12 Syrien *
Jordanien

—~ Gesamt

Angaben in 1000 hi

1987 1986

Australien/Ozeanien

Land

Australien
Neuseeland •
Papua-Neuguinea
Fidschi *
Tahiti
Neucaledonien
Samoa
Gesamt

* geschatzt

Welt insgesamt

SEITE 331

Angaben in 1000 hi

1987 1986

2 500 2 000

500* 517

420 412

270 260

130 130

90 90

35 34

3 945 3 443

Angaben in 1000 hi

1987

18 765
4 087

520

17b
120

63

54

1986

18170
3 924

494

165

118

55

50

23 779 22 976

1044163 1015917

53 500

50 000-

10200

8800

3 864

2 000

2 000

1360

1000

960

507

843

385

100

100

75-

40 .

45

10

10

' 5

5

49 980

40 000

8300

8 065

3 537

2 000 .

1800

1250

1000

800

650

402"
391

100

100

72

50

45

10

10

5

. 5

AusstoB-Entwicklung
'DerBierausstoS entwickelte sich in den Kontinenten
wie folgt (in 1000 hi) '

135809' 118572

Europa
Amerika
Afrika
Aslen (Fernost)
Nahost
AustryOze.

Gesamt

1987
%rel.

- 1>1
+ 2,2
+ 12,8
+ 14.5
+ 14.6
+ 3,5

1986
%rel.

-0,6
+ 7,5
-3,0
+ 9,1
-6.0
-1.6

1987
total

432 715
393 772

54143
135 809

3945
23 779

1986
total

437 659
385 263

48 004
118 572

3443
22 976

.+/-
total

- 4 944
+ 8 509
+ 6139
+ 17237
+ 502
+ 803

+ 2,8 +3,3 1044163' 1015917 +28246

Quelle:Fa. Joh. Barth &Sohn Nurnberg

«#»'•
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Table 1. Hop germplasm distributed in 1987.

Recipient
Date

sent

Variety or
or Selection Amt. Reasons and Remarks

Bergman,E. L.
Pennsylv. State U.
University Park, PA 16802

Borda, A. Iregui
Bogota, Colombia

Apr. 24 Cascade, 56013 5

Nugget, 21193 5

Dec. 16 Willamette, 21041
Nugget, 21193
Perle, 21227

6

6

6

Feb. 26 Tettnanger, 21015
Spalter, 21186
Hersbrucker g . 21185
Hallertauer m.f., 21014
Saazer, 21077

5

5

5

5

5

April 9 USDA 21457 150

March 27 USDA 21102M 200

USDA 21106M
21175M

21176M

21177M
21104M

30

30

30

30

30

Feb. 26 Cascade, 56013 5

Choi, Dr. Jong Yol
Kangweon Natl. Univ.
Chuncheon, Korea

Coleman, Robert T.
Gervais, OR 97137

Woodburn, OR.97071

Giebinck, Bruce
Dept. Entomology
Univ. of Wisconsin
Madison, WI

Goschie, Herman
7365 Meridian Rd.
Silverton, OR. 97381

Apr. 22 USDA 21102M
H

21191M

21189M
II

21192M

21190M
_ tl

21177M

2U78M

21175M

30

80

50

20

50

50

30

50

50

50

50

700

5

5

5

5

Haas, J. I.
c/o P. Vandeneynde
Salem, OR

Oct. 5

March 19

Tettnanger B

Hallertauer m.f.,
Progress, 66051
Alliance, 66050
Wye Saxon, 21282

21014

Heatherbell, Dr. David March 9
Or. State Univ. Food Sci.
for Univ. CA, Davis

Idaho Hop Commission March 21
Dan Dixon
Caldwell, ID

Kenny, Dr. S. T. July 14
WA-State Univ.
IAREC, Prosser, WA

Manning, David "March 9
USDA-ARS Germplasm
Beltsville, MD 20705

Cascade, 56013

USDA 21455

21456

21457

21458

21459

USDA 21490

21491

Galena, 21182
Eroica, 21183
Nugget, 21193
Olympic, 21225

Nickerson, G. B.
Ag Chem. Oreg. St. U.
Corvallis, OR 97331

April 10 Nugget, 21193

Rooney, Peter M. April 9
Sloughhouse, CA 95683

Willamette, 21041
Chinook, 21226

1550

1250

2075

2300

2150

50

75

5

I :
5

10 hobby gardening

50

10

Horticulture Club

ii

experimental plots

•i

experimental plots
it

ii

n

ii

potted plants, off-stat. trial

potted plants, tripl. <* pollinator

rhizomes, tripl. d pollinator
ii

ti

ti

insect research

potted plants, pollinators
rhizomes, pollinators
potted pi.,
potted pi.,
rhizomes,
potted pi.,
potted pi.,
rhizomes,
potted pi.,
potted pi.,'
rhizomes,

potted plants, off station test

exptl. planting

for brewing dept.
UC Davis

off station planting

potted plants, propagation

potted plants, propagation

for Hungary

exptl. planting
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Table 1. Concluded.

Recipient

Segal, John B.
Marmaroneck, NY 10543

Serres, Paul
Woodburn, OR.97071

Signorotti, George
SJdughhouse, CA 95683

Silva, Ing. Jairo
CENARGEN.
Brasilia DF, Brazil

Skotland, Dr. C. B.
IAREC,
Prosser, WA 99350

Stauffer, Robert
Hubbard, OR. 97032

Stevens, C.
Chicago, IL 60611
i

Weathers, Don
Salem, OR 97303

White, George A.
USDA-ARS, Germplasm
Center, Beltsville, MD

20705

Wills, Dave
Philomath, OR 97370

Date

sent

Variety or
or Selection Amt. Reasons and Remarks

30April 13 USDA 21457

April 10 USDA 21102

21177

21178

21189

21190

21191

21192

Sept. 25 USDA 21491

Apr. 9 USDA 21455
21456

21457
21458

21459

Nov. 20 Brewer's Gold, 19001
Eroica, 21183
Fuggle, 48209
Huller Bitterer, 21097
N. Mexico 2-4, 60020
Southern Brewer, 21187
Willamette, 21041

40

40

40

40

40

40

40

2600

30

30

30

30

30

Jan. 21 v.f. Cascade 21092;
loc 14:09

loc 14:10

loc 14:11

loc 14:12

USDA 19058M; loc 18:53
loc 18:54

USDA 21119M; loc 21:57
loc 21:58

Feb. 27 Sel. 8301-01 to 75

Sel. 8302-01 to 18

March 19 Sel. 8303-01 to 143
Sel. 8309-01 to 39

April 8 Hersbrucker-G, 21185
Saazer 21077

Lubelski-Pulawi, 21113
Nadwislanska, 21114

Nov. 2 Sel. 8301-01 to 75
Sel. 8302-01 to 18

Nov. 16 Sel. 8303-01 to 143
Sel. 8309-01 to 39

April 10 USDA 21189M
21190M

21191M

21192M

USDA 21459

April 8 Nugget, 21193

2

2

2

2

2

2

2

2

75

18

143

39

20

20

20

20

75

18

143

39

40

60

20

rooted softwood cuttings
exptl. planting

potted plants, tripl. -pollinators

potted plants, off-station test

off-station testing

exptl. planting via USDA
Germpl. Repository

virus testing

rhizomes, virus assay
rhizomes, virus assay

rhizomes, virus assay
rhizomes, virus assay

virus testing & cleanup

rhizomes, re-test viruses
*• ii H

•I ii

n ti

potted plants, tripl. pollinators

potted plants, off-station test

hobby gardening (sent via Coors)

Sept. 11 Tettnanger A 1000J off-station planting

Jan. 22 USDA 64032M
64033M

64037M

Pride of Ringwood,
66052

March 16 Chinook, 21226
Nugget, 21193

5 for Dr. Singh.
5 Natl. Genetic Resources
5 New Delhi, India
5

8 propagation
20
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Table 2. Hop cones and other samples distributed in 1987.

Recipient

Becker, Hank, USDA-ARS
Information Staff
Beltsville, MD 20705

Date

sent

Hay 7

Variety or
or Selection

Willamette, 21041

Coors Brewing Co.
Dr. Darwin Davidson
Golden, CO 80401

Nov. 30 USDA 21373

Dorschner, Dr. Keith
Univ. ID Res. Ext. Ctr.
Parma, ID 83660

Jan. 23 Willamette, 21041

Nugget, 21193

J. I. Haas Co.

Gene Probasco

Yakima, WA 98901

March 17 USDA 21455
21456

21457

21458

21459

Knapp, Dr. Steve
Dept. of Crop Science
OR. State Univ.
Corvallis, OR 97331

Kremheller, Dr. H. Th.
Hop Res. Inst. HUH
West Germany

Miller Brewing Co.
Art Rehberger
Milwaukee, WI

Stroh Brewing Co.
Dr. M. Meilgaard
Detroit, MI 48207

Wagner, Dr. Tone
Hop Res. Institute
Zalec, Yugoslavia

Jan. 23 Willamette, 21041

Sept. 16 Late Cluster, 21011
Bullion, 21056
Cascade, 21092
Chinook, 21226
Nugget, 21193
Eroica, 21220
Fuggle H, 48209

Nov. 30 USDA 21373

Jan. 30 Selection 8309-37
8408-96

-22

8405-26

8406-04
-38

Nov. 30 USDA 21373

Feb. 10 Hop paper string

35

Amt. Remarks

500 g loose cones, for demonstratingat
press meeting
in New York City

750 g loose cones, pilot brewing

450 g

450 g

200 g
200 g
200 g
200 g
200 g

450 g exptl. brewing

loose cones, exptl. brewing

ii ii

loose cones, hand evaluation

30 cones green cones for viroid studies

900 g pilot brewing

100 g aroma and hand evaluation

250 g hand evaluation, pilot brewing

3 pc experimental evaluation
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Table 3. Germplasm received at Corvallis, in 1987.

Supplier Date Amount Variety Remarks

Haas, J.I. (Gene Probasco)
Yakima, WA 98901

Feb. 6 150 143-11 (USDA 21287),
Banner, potted
softwood cuttings
for propagation

OR. 4 A

off-stn.

test

ii May 20 3100 133-06 (USDA 21222),
Aguila, potted
softwood cuttings,
planted at J.I.H.
Mitoma Farm

OR 4 A

off-stn.

test

Kenney, S. T., IAREC
P. 0. Box 30

Prosser, WA 99350

July 14 5 Zenith, USDA 21499
potted plants

variety
collection

H July 14 5 Yeoman, USDA 21498
potted plants

_ ii _

Schmuetz, Dr. W.
Univ. Hohenheim

D 7000 Stuttgart
W. Germany

April 30 8 Tettnanger A,
clone No. 4

virus free

Ac. No. 21496

variety
testing

H April 30 8 Tettnanger B,
clone No. 14

virus free,
Ac. No. 21497

variety
testing



Table 4. New Accessions numbers assigned in 1987.

Accession
No. Location Source Name or Pedigree

21496 Greenhouse West.Germany Tettnanger A, clone No./ 4

21497 Greenhouse West Germany Tettnanger B, clone No. 14

21498 Main Yard Prosser, WA Yeoman •

21499 Main Yard Prosser, WA Zenith

21500

21501

205:12-15

206:12-16

Sel. 7504-25 55013 x 19058M
Cascade x EG - XS

Sel. 7504-31

21502 223:12-16 Sel. 7504-111

21503 234:12-16 Sel. 7504-137

/

21504 226:23-27 Sel. 8036-52 64003.x 21268M
(LGpSxFu-FuS) x NB - 21108M

21505 234:23-27 Sel. 8036-99 ' 64003 x 21268M
(LGpSxFu-FuS) X NB - 21108M.

21506 235:23-27 Sel. 7507-62 56013 x 21137M
Cascade x 65009 - 64035M

21507 216:28-32 Sel. W415-90 6619-04 x 63015M
(Prosser.WA) (BG2XFu-FuS) x (BG2xEKG-BavS)

21508 218:28-32 Sel. 8037-36 64003 x 21271M
(LGpSxFu-FuS) x NB - 21110M

21509 220:28-32 Sel. 8037-90

21510 224:28-32 Sel. 8037-136

21511 238:28-32 Sel. 7610-104 21254 x 21328M
[21055x[(BGxEG-XS)xZaS]]

x (CometxBu-ZaS)

21512 • 239:28-32 Sel. 7611-25 21254 X 21335M
[21055x[(BGxEG-XS)xZaS]]

• x (NBxBu-ZaS)

21513 202:12-16 Sel. 7504-04 56013 x 19058M
Cascade x EG x XS

37

Remarks

virusfree, good yield potential,
good Tettnanger-aroma

virusfree, 115% yield of regular
Tettnanger or clone No. 4 above ...

new variety from Wye College; Ref.
Wye College Rep. 1983, p. 39; good
storage, early, high alpha (11%),
wilt resistant, resistant to downy
and powdery mildew

new variety from Wye College. Ref.
Ann. Rep. 1983, p. 39, medium alpha
(9%), high yield, resistant to
downy and powdery mildew, suscept
ible to verticillium wilt

v. good yield, late, alpha 10-12,
beta 6-7, CoH 22-24, compact cone,
occasional male flowers

v. good yield, late, alpha 9-11,
beta 6-8, CoH 19-25, compact cone

v. good yield, late, alpha 7-10,
beta 8-10, CoH 33, compact med.
small cone

exc. yield, late, alpha 8-11, beta
7-8, CoH 34, med. large cone

phenotype similar to female parent,
exc. yield, late, alpha 8-10, beta
3, CoH 24, compact cone

phenotype similar to female parent;
exc. yield, medium late, beta' 3-4,
CoH 30, small cone

v.. good yield, med. late, alpha
9-10, beta 6-8, CoH 37, compact
cone, occasional yellow fleck

1987 WA off-station, alpha 12-14,
beta 4-5, high oil, fair storage,
large compact cone, early

phenotype like female parent, alpha
9-11, beta 3-4, CoH 32, small cone,
med. late

phenotype like female parent, alpha
7, beta 5, CoH 38, med. large cone,
med. late

phenotype like female parent, alpha
8-9, beta 4, CoH 30, medium late

med. high yield, late,loose cone,
alpha 13-15, beta 4, CoH 27-30, red
stem

med. high yield, med. early, alpha
7-8, very low beta (1-2%), very
high ratio cite

v. good yield, inediun^alpha 11-13,
beta- 6-7, CoH 30',' sister of
21.500 above



Table 5. Diploid x tetraploid crosses from the 1986 season, field planted
in 1987 to obtain triploid Tettnanger types. Corvallis, Main
Yard. Planted in the '87 Nursery May 18-20

Cross Location

No. of female Pedigree!/

8601 19:3 61021 x 8309-26M

8602 19:1 61021 x 8309-26M

8603 19:4 61021 x 8309-32M

Seed

weight Remarks

No. of

seedlings
planted

3.105 pale seed coat, poor 60
germination, select
triploids

5.310 identical to cross 677

8601, dark seed coat,
v. good germination,
select triploids

3.356 dark seed coat, v. good 429
germination, select
triploids

1/61021 = diploid Swiss Tettnagner

8309-26M, a monoecious tetraploid (mostly male) selected from cross 8309
from tetraploid Hallertauer m.f. crossed to 21381M
21397 x (Cas x [(BGxBGxXS) x ZaS])

8309-32M, a monoecious tetraploid (mostly male) also selcted from cross
8309; pedigree identical to above.
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Table 7: Agronomic and quality data of hops grown in the Seeded Hop Variety World Collection, Corvallis, OR.
1987. Pruned: March 30; trained: May 14-15.

Quality

43

Accession Location Harv.

0No. Row:Hill Name Date Yieldl/ £< ratio CoH oM Remarks

Aug. lbs/A % % * ml/100 g

19001 1:1-4 Brewer's Gold 9/10 1200e 11.4 5.6 67 45 2.40

21185 4: " Herbrucker-G 9/10 600e 5.4 6.6 45 23 0.97

21179 6:
ii Hersbrucker-E 9/10 400e 2.9 4.8 38 23

21014 7:
n Hallertauer m.f. 18 498 4.7 3.4 58 19 0.64

21015 8:
ii Tettnanger 18 192 sample lost

21016 9:
ii Fuggle-N 18 693 6.1 3.6 65 27 shatter

48209 10:
H Fuggle-H 18 661 5.0 2.6 66 26 0.44

56001 11:
H Hallertauer 18 327 4.7 4.5 51 20 0.50

56002 12:
n Bafka 9/10 600e 4.5 4.9 48 20

61019 17:
n Yugoslavia Golding 18 242 4.4 2.7 62 25 0.71

61020 18: " Savinja Golding 18 331 5.0 2.4 67 27 0.93

61021 19:
H Swiss-Tettnanger 18 43 4.8 4.5 52 23 0.76 v. poor

62013 20:
H

Comet 9/10 1600e 13.6 4.3 76 42 2.46

21187 28:
ii

Southern Brewer 9/10 1600e 8.7 3.6 71 42

21227 32:
H

Perl e 9/3 1200e 9.0 3.4 72 30

64017 4: 5-8 Northern Brewer 19 356 9.1 3.6 72 25 1.04

21196 7:
II Bullion 6A 9/3 1200e 10.6 5.1 67 35

21182 8:
11

Galena 9/3 1200e 13.1 7.4 64 41 1.30

66052 10:
II Pride of Ringwood 9/10 1600e 9.2 6.0 61 33 1.12

66050 12:
II

Alliance 18 555 5.8 2.3 71 29 0.66

21183 13: " Eroica 9/10 1600e 13.4 4.9 73 43 1.54

21044 19
II Wye Northdown 18 284 8.3 4.5 64 24 1.09

21049 20
II Styrian Golding 18 501 5.2 2.6 66 28 0.71

21238 22
II Blisk 9/3 1600e 11.5 4.5 72 37 triploid

21040 23
It Columbia 9/10 1700e 9.1 5.3 • 63 39 triploid

21041 24
II Willamette 9/10 1600e 8.8 4.5 66 27 triploid

21213 25
II

Aromat 19 85 sample lost
21214 26

II

SiFern 18 170 sample lost
21215 27

II Nordgaard 1478 18 139 8.7 4.1 68 33 1.15

21217 29
H

Star 18 405 3.9 2.5 62 23

21097 30: " Huller Bitterer 9/10 1600e 7.6 4.6 62 32

21197 32
II Swiss-Tettnanger (?) St-1 18 213 5.1 2.6 66 24 0.60 Fuggle type

21053 3 9-12 Aurora 9/3 1200e 11.7 4.0 .74 19

21080 8
ii BaEka 9/10 600e 5.9 6.6 47 21

21093 12
n Northern Brewer 19 412 9.9 3.7 72 23 1.05

21056 13
ii

Bullion 10A 9/3 1800e 11.0 4.6 70 34

21092 14
ii Cascade 9/10 2000e 7.2 5.7 56 38

21112 16
ii Wye Target 19 1120 12.0 5.5 69 32 0.86

21276 23 . ii Early Prolific 19 533 5.1 2.5 67 24 0.68

21280 Pride of Kent 9/3 1600e 9.3 8.0* 54 38 early

21281 28: " Sunshine 9/3 400e 8.2 2.7 75 35 1.62

21283 30 . ii Wye Viking 9/3 363 7.3 4.3 63 23 0.84

21396 32 * n To!hurst 9/3 200e 1.4 2.9 33 30

1/ visual estimate
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Table 14: Female Hallertauer-type selections from the '85 Nursery grown at Corvallis in 1986 and 1987.
Pruned: April 2; trained: May 5-8, 1987.
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Ace. or

Sel. No.

Location
Row:Hill Pedigree!/ Matur.2/

3/
Yield

1986 .

a B Ratio CoH

3/ 1987

Yield a 3
Ratio CoH Remarks

lb/A % % % lbs/A % % %

8401- 04 137:04 21397 X 19172M ME 1621 8.0 4.7 63 25 1600e 9.5 5.8 62 25 oil 1.72

- 34 34
tt 1300e 5.6 5.2 51 30 very vigorous

- 41 41 " ML 1920e 3.7 2.4 61 20 1900e 3.1 3.8 45 27

- 65 138:13 " L 1706e 8.1 3.4 71 19 1800e 7.5 4.9 61 23

- 68 16
11 ME 1920e 5.6 2.6 68 22 1800e 6.1 4.1 59 27

- 70 18
11 ME 1066e 8.2 3.9 68 24 1700e 6.5 4.1 61 30

- 76 24 « ME 1920e- 6.3 3.2 66 22 1900e 3.6 3.5 50 30 .

-113 139:09
II L 1706e 5.6 2.7 67 17 1400e 5.9 3.6 62 28

-132

-145

28
11 E 2432 6.0 5.7 52 24 vigorous, large cones

41
11 E 1280e 7.4 3.5 68 25 1400e 9.0 4.9 65 20

-158 140:02
11 M 1066 8.3 3.6 69 22 1600e 10.5 6.0 64 26

-163 07
11 M 1066 7.2 3.1 70 1400e 8.9 4.0 69 26 large cones

-175
-192

-196

19
II M 1400e 10.1 4.5 69 26 large cones

36
II M 1280e 7.3 3.2 70 26 1400e 9.0 4.8 65 26

40
H E 2389 5.4 4.9 52 26 large cones, mites

8402- 21 141:10 21397 X 21087M L 1706e 7.1 2.3 75 19 1800e 6.8 4.3 61 24 small cones

- 36 25
11 M 1493e 6.1 2.7 69 22 1500e 9.6 4.8 67 26

" - 45 34
It M 1493e 5.8 2.1 73 22 1500e 7.3 3.0 71 26

- 68 142:05
II E 1280e 5.1 2.3 69 22 1877 6.8 3.2 68 22

- 80 17 » M 1621 7.0 2.6 73 23 1600e 7.4 3.4 69 27

- 93 30
II E 2453 6.1 2.7 69 25

- 99 36
11 ME 1408 7.3 2.7 73 24 1450 '7.4 3.0 71 26 oil 1.51

-106 43
II M 1706 6.5 2.8 70 23/ 1400e 8.8 3.6 71 22

-136 143:21
It M 1280 7.5 2.4 76 20 1600e 8.4 3.4 71 24

8403- 03 144:19 21397 x 21088H E 1920e 6.4 3.2 66 22 2133 5.0 4.0 56 23

\ - 07
- 41

23 E 1920e 6.3 3.3 66 18 2346- 5.5 3.4 62 18 very low CoH

145:05
11 L 2282 6.3 3.8 62 19 lOOOe 6.7 4.3 61 21

- 45 09
11 H 2517 8.0 4.0 67 19 1200e 7.0 4.1 63 19 oil 0.98

- 86 50
II L 1920e 5.3 2.0 73 16 1900e 5.0 3.3 60 15 very low CoH

-111 146:23
11 ME 2048 4.5 3.1 60 26

-112 24
11 L 1920e 6.1 2.2 73 19. 1500e 6.3 3.8 63 20

-129 41
II ' ME - 2176 4.2 3.1 58 20

8404- 03 47 21397 X 21090M L 1920e 5.4 2.2 71 16 1600e 4.1 4.6 47 .18 very low CoH

- 06 50 L 1706e 5.6 2.0 74 20 1400e 5.3 4.4 54 20

- 18 147:10 L 2005 6.7 4.5 60 19 1400e, 3.2 4.5 41 18 very low CoH

- 23 15 M ' 7.0 3.6 66 19 -1800e 4.4 3.9 53 23

- 63 148:03 L 1920e 6.4 3.4 65 16 1600e 7.0 4.6 61 16 very low CoH

- 72 12 M 1705e 5.4 1.6 77 18 1800e 7.5 4.3 64 21

- 79 19 M 1920e 6.8 3.2 68 ' 19 1900e 6.4 5.3 55 21

- 88 28 L 1700e 7.2 2.6 74 18 1800e 5.3 6.4 45 21

- 89 29 L 2133e 6.0 2.3 73 18 1600e 7.1 4.3 62 18 very low CoH

-106 46 L 1664 , 7.1 2.5 74 18 2000e 7.7 5.7 58 19 very low CoH

8405- 02 149:20 21397 X 21337M ME 2474 7.4 3.2 70 23 2000e 4.6 4.4 51 38 small cones

- 10 28 E 1621 7.8 4.3 65 27

- 13 31 M 1749 6.6 4.5 60 24

- 24 42 ME 1962 6.0 2.3 72 23 1493 6.2 3.1 66 23

21491 44 ME 1834 9.1 3.9 70 21 1237 6.3 4.5 58 22 5A off station

8405- 27 45
ii **. "'"ME 1536 7.5 3.3 69 20 1322 6.2 3.9 61 22

- 31 49 M 1365 8.6 3.2 73 21 1600e 7.6 5.2 59 24

- 38 150:04 M 1621 7.0 3.6 66 23 1400e 8,3 4.6 64 25

- 39 05 ME 2474 8.6 5.5 61 26

- 45 11 ME 2474 7.6 3.3 70 26

- 52 18 E 1365 7.9 4.6 63 27

- 59 25
it E 2005 6.6 4.0 62 23

- 84 50
it E -1621 9.3 3.7 72 20

-101 151:15
ii E 2261 9.0 4.2 68 20

-103 17 ii M 1322 6.8 2.5 73 19 1557 8.1 3.2 71 19 very low CoH

-104 18
11 E 1493 8.2 2.8 75 25 1408 9.0 4.1 69 25
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Table 14: Continued

Ace. or

Sel. No.

Location

Row:Hill Pedigree!/• Matur.2/
3/

Yield

1986

a b Ratio CoH

3/ 1987
RemarksYield a » Ratio CoH

lb/A. % % % lbs/A % % %

8406- 04 151-38 21397 x 21361M ME 1792 8.0 3.0 73 21 2176 8.7 2.7 76 21

- 16 50 ME 1408 7.5 5.6 57 24

- 26 152:08 ME 2602 7.3 2.8 72 27 2474 7.6 3.2 70 26

- 30 12 M 1706 6.5 2.0 77 25 1400e 8.0 4.4 64 27

- 38 20 ME 2304 8.5 3.5 71 22 2282 8.5 3.4 72 22

- 44 26 ME 1408 7.2 2.5 74 21 1400e 7.9 4.3 65 23

- 45 27 ME 1749 7.1' 2.7 73 25 1877 8.2 2.8 74 25

- 49 31 ME 1365 6.0 2.4 71 20 1800e 9.1 3.1 75 22

- 54 36 L 1962 6.2 2.6 71 22 1600e 5.6 4.7 54 23 compact cone

- 58 40 M 1792 7.8 3.2 71 19 1450 6.5 3.8 63 24 compact cone

- 62 44 ' ME 1280 8.1 2.4 77 20 1450 9.5 4.5 68 21

- 64 46 ME 1664 7.1 3.0 70 28 1536 8.0 3.8 68 25

- 65 47 M 1280 7.1 2.7 72 15 1792 7.7 3.9 66 17 very.low CoH

- 79 153:09 M 1920 7.3 2.4 75 23 1600e 8.0 -4.3 65 23

- 84 14 ME 2133e 8.3 2.8 75 21 1962 8.6 3.8 69 22

- 85 . 15 ME 1706e 7.0 2.6 73 26 1792 8.0 4.1 66 24

- 88 18 E 1706e 8.8 3.9 70 22 1877 9.2 5.1 64 22

- 90 20 M 1920e 8.3 3.1 73 20 2000e 8.3 4.1 67 20 small cones

8407- 01 23 21397 X 21380M M 1578 6.6 2.6 72 21 1600e 6.2 3.4 65 18 small cone

- 06 26
11 M 1706 10.6 4.1 72 22 1365 8.4 5.1 62 23 large cone

- 08 28
II M 1834 7.6 2.9 72 28 1400e 7.2 3.9 65 26

- 15 35
It M 1856. 7.8 4.4 64 27

- 20 40
11 ME 1578 9.1 3.5 72 22 1493 8.5 4.1 68 25 sparse

- 22 42
•1 . M • 1664 8.5 2.9 75/

67 /
25 1400e 7.3 4.0 64 24 small cone

- 23 43
It M 1152 6.9 3.4 28 1600e 8.5 4.9 65 23

- 26 46
11 M 1578 8.1 3.5 70 30 1024 9.5 4.6 67 28 compact cone

- 35 154:03
II M 1450 9.2 3.5 73 23 1450 9.2 4.1 69 25

- 37 05
II M 1920 7.-7 3.1 72 26 1664 8.4 3.1 73 30 compact cone

- 38 06
It M 1493e 7.3 2.9 72 27 1400e 10.8 4.6 70 30

- 42 10
II L - 1706e 6.9 2.5 74 23 1400e 8.5 4.6 65 24

- 43 11
•1 M 1408 9.5 4.4 68 24 1536 9.9 4.9 67 ' 23 high oil

8408- 01 ..- :14 21397 X 21381M M 1493 8.3 4.4 65 27 1962 10.1 5.2 66 26 large cone

- 04 17
11 ME .2432 10.6 4.8 69 24 2261 10.7 5.5 66 24 oil 1.80

- 06 19
II M 1493e 8.9 4.3 67 25 1600e 10.1 5.4 65 26

- 11 24
II M 1280e 8.6 -4.8 64 23 1664 10.3. 5.7 65 22 large cone

- 12 25
II M 1280e 9.1 4.2 69 20 1800e 9.5 5.0 65 23

- 16 29
II ME 1493e 10.1 6.3 62 21 1800e 10.9 9.2 53 26

- 18 31
tl - M 2218 10.1 3.5 74 24 1578 6.9 7.0 50 27 oil 1.82

- 19 32
II M 1493e 10.4 4.9 68 24 1400e' 2.0 1.7 55 21 oil 1.69

21492 35
II ME 2773 10.5 5.0 68 23 2005 7.2 5.7 56 ' 24 oil 1.86

8408- 30 43
ll . ME 1408 8.8 4.5 66 14 1792 7'i 9 5.8 58 24

- 31 44
H L 1450 10.4 5.8 64 22 1408 7.5 7.8 49 23

- 43 155:04
II M 2133e 8.7 4.4 66 25 2389 8.3 4.0 67 27 compact cone

- 46 07-
II ME 2133 8.9 4.6 66 24 2901 6.9 6.7 51 25 oil 1.80

- 47 08
It E ' 1706 9.1 2.6 78 21 1920 6.6 6.7 50 23

- 51 12
•II M 1621 7.4 3.3 69 22 1600e 9.1 4.2 69 23

- 61 22
11 ME 1749 10.3 4.2 71 24 2240 10.2 4.6 69 25 oil 1.58

- 63 24
II M 1365 8-'<9 4.1 69 23 1600e 10.3 5.2 66 24 oil 1.72

- 66 27
H ME 2133 8.7 6.6 57 18 2304 9.3 6.7 58 18 oil 1.53; low CoF

,- 70 31
tl ME 1280e 8.8 4.1 68 24 2261 9.5 5.2 65 25

\ 72 33
II -V v> M 2133 8.2 3.8 68 21 2000e 9.0 5.1 64 20 oil 1.12

-'74 35
II ME 2133 9.9 3.0 77 23 2517 8.5 4.4 66 25

- 79 40
II M 1621 8.8 5.2 63 20 1600e 9.9 5.5 64 21

- 80 41
II ' M 1493 5.8 4.3 57 20 1800e 7.8 5.9 57 22 compact cone

- 82 43
tl M 1280e 9.4 3.8 71 22 2133 9.8 4.4 69 24 large compact con

- 89 50
II M 1493 7.2 3.4 68 22 1800e 8.9 6.0 60 24

- 92 156:01
II E 1066 7.6 3.5 69 19 2000e 8.7 4.7 65 22 compact cone

- 93 02
II M 1066 8.1 3.7 69 25 1800e 9.8 5.9 62 27 compact cone

21493 05
II

=M 2048 8.7 4.9 64 22 2517 8.5 5.3 61 22 oil 2.11
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Table\t\: Concluded.

Ace. or Location

Row:Hill Pedigree!/ Matur.2/
3/

Yield

1986

a B Ratio CoH

3/ 1987

Rem;Sel. No. YieFd a B Ratio CoH >rks

lb/A % % % lbs/A % % %

8408-106 156:-15 21397 x 21381M ME 1920e 8.6 5.2 62 23 2005 4.8 6.8 41 27

-108 17
II

M 1706e 7.4 3.4 68 25 2000 >e 9.9 6.8 59 23

-114 23
II

ME 1706e 8.8 5.5 61 25 2261 5.3 8.2 44 26

-115 24 " M 1493 9.0 4.1 69 17 1800e 8.0 5.7 59 21

-119 28
II

M 1920e 8.2 3.5 70 18 1700e 6.6 5.9 53 25

-125 34
11

M 1706e 7.7 4.2 65 19 1600e 7.4 5.3 58 21 compact cone

-126 35
11 ME 1706e 9.7 4.5 68 21 2176 9.5 4.6 67 23 oil 1.87

8409- 18 157:17 21397 X 64033M ME 2090 8.0 3.6 69 23 1664 8.4 2.9 75 21 oil 1.42

8410- 16 159:01 21397 x 64037M ME 1280e 7.6 6.0 56 27 2090 7.2 6.0 55 24

- 26 11 L 1706 7.8 5.7 58 25 1962 3.9 6.2 38 21

- 28 13 L 1706 8.8 5.3 62 23 1834 4.4 6.9 39 23

- 52 37 L 1578 6.9 5.1 58 27 2090 4.4 6.0 42 25

- 57 42 L 1834 8.0 5.6 59 24 2048 6.2 4.9 56 22

- 69 160:02 L 1280e 6.8 5.7 54 26 1800e 8.3 6.2 57 22

- 75 08 L 2176 8.2 6.4 56 26 1800e 8.5 5.9 59 22

- 80 13 L 1962 7.3 6.4 53 24 2346 8.1 5.2 61 22

- 85 18 L 1706e 7.6 5.6 58 25 1834 7.6 5.2 59 22

- 86 19 ME 1920 7.1 5.2 58 24 2261 7.2 4.2 63 22

- 96 29 ME 2218 7.9 6.6 54 28 2602 6.2 6.3 50 24

-102 35 ME 1706e 7.8 6.0 56 28 1792 7.0 5.5 56 24

1/21397
19172M

21087M

21088M

2109OM

21337M

21361M

21380M

21381M

tetraploid Hallertauer m.f.
Cat's tail x Fu - FuS
Yugoslavian 3/3
Yugoslavian 5/9
Yugoslavian 12/17
No. Brewer x 64035M 64033M
Cascade x 65009 - 64035M 64037M

3/ e = visual estimate

Zattler Seedling
Zattler Seedling

I/E, ME, M, L = early; medium early; medium; late



TablelS: Female Selections from the'85 Nursery for High-Yield Germplasm Development.
Pruned: April 2; trained: May 5-8. 1987
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Ace. or Location 3/ 1986 3/ 198/

Sel. No. Row:Hill Pedigreel/ Matur.I/ Yield a B Ratio CoH Yield a 6 Ratio CoF Remarks

lb/A % % % lbs/A % % %

8411- 15 161:24 64007 x 21337M M 1920e 7.9 3.0 72 20 1834 9.1 4.3 68 24

- 25 34 M 1834 9.0 4.0 69 25

- 27 36 M 2000e 9.3 3.9 71 25

- 29 38 L 1280 6.7 2.5 72 23 1877 9.2 3.2 74 23

- 40 49 E 1920 8.3 3.5 71 24

- 42 51 E 1706e 5.5 2.3 71 21 1493 9.5 3.7 72 27

- 49 162:06 E 2304 8.2 3.4 71 27

- 64 21 E 1493e 7.4 3.9 66 29 1749 8.6 3.6 70 32

- 75 32 E 1280 8.3 2.9 74 21 1877 9.2 2.8 76 23

-135 163:40 E 1663 7.9 3.8 68 28 2261 8.9 4.2 68 30 shatter
-150 164:03 E 1749 9.8 3.4 74 23 2474 9.7 3.8 72 25
-157 10 E 1792 7.8 3.5 69 28 2218 7.2 4.5 61 30
-170 23 ME 2000e 7.5 3.6 68 20
-201 165:02 M 1493 4.9 1.6 75 21 1600e 7.8 5.3 59 21
-204 05 E 1024 7.5 3.3 69 20 1493 10.4 4.4 70 21
-229 30 E 1365 6.4 2.9 69 30 1621 10.4 3.6 74 35
-262 166:11 E 1536 6.7 3.3 67 26 1792 9.6 4.8 67 27 shatter

8412- 02 16 64007 ,< 21361M ME 1578 9.8 5.2 65 40 2005 10.1 5.6 64 38
- 10 24 ME 1450 9.5 5.9 62 41 1621 9.3 7.2 56 38
- 12 26 M 1706e 7.0 2.4 75 22 2261 8.2 4.1 67 22 compact cone
- 16 30 ME 1792 8.7 3.6 71 25 1578 11.4 4.6 71 30 small compact cone
- 19 33 ME 2474 9.2 3.5 72 21 2815 11.2 4.4 72 22 med. large compact c.
- 22 36 E 2304 7.0 3.1 70 23 1834 10.8 4.0 73 26 excellent set
- 25 39 ME 2432 5.3 2.8 65 33 1920 7.2 4.5 62 27
- 34 48 M 2133 5.5 1.9 74 24 1322 9.5 4.7 67 29
- 46 167:08 ME' 1800e 10.2 3.9 72 22
- 51 13 ME 1536 8.1 3.1 72 23 1400e 10.2 4.0 72 24
- 58 20 M 1920 10.0 4.7 68 23 2389 10.9 5.7 65 20
- 75 37 ME 1621 8.0 4.3 70 21 2303 10.0 4.3 70 25
- 77 39 M 2133 6.2 2.4 72 24 2000e 8.7 4.6 66 19
- 79 41 M 1706e 8.4 3.7 70 28 1749 10.0, 5.2 66 29 yellow fleck
- 88 50 M 1493e 6.3 2.5 72 19 1800e 9.3 4.5 68 23
-101 168:11 ME 1962 9.4 4.6 67 19 1450 9.3 5.4 63 20
-121 31 M 1706 7.5 4.3 64 36 1749 10.4 6.2 63 37
-125 35 M 2133e 6.6 3.9 63 27 2346 8.5 5.8 59 28
-135 45 M 2133e 7.1 3.1 70 38 2304 8.3 5.0 62 38

-138 48 M 2346e 7.7 3.1 71 21 2304 9.9 5.4 65 25

-139 49 M 1920e 7.0 2.7 72 20 1664 8 :z 3.5 70 21
-150 169:08 M 2133e 7.4 3.7 67 33 2048 4.9 5.6 46 35 exc. picker
-166 24 M 1920 7.7 4.8 62 23 2176 ' 8.0 5.5 60 23
-183 41 ME 1493 8.3 4.0 68 24 1920 10.4 4.9 68 27
-188 46 ME 1792 10.1 5.6 64 29 1792 10.8 6.9 61 27 compact cone
-196 170:02 E . 1706 8.4 4.1 67 34 1900e 10.3 5.2 66 36 compact cone
-199 05 M 1706 7.9 3.4 70 18 1900e 9.5 5.1 65 26 compact cone
-207 13 M 1706 5.9 1.9 76 21 1800e 9.4 3.7 72 22 compact cone
-214 20 ME 1792 7.1 3.2 69 21 2389 9.0 4.0 69 25

-222 28 M 1920e 7.0 3.3 68 23 1800e 7.4 4.9 60 24 exc. picker
-225 31 M 2133e 6.9 2.8 71 26 2261 7.8 3.9 66 25
-234 40 M 2005 6.6 2.2 75 37 2432 6.8 3.9 64 35

64007 17:49-50 19105 >( 19058M "- '" 2628 2.6 6.6 28 32 2000e 3.2 8.5 27 28 control

1/64007 =(LGpS x Fu-FuS) x EG - XS
21337M » No. Brewer x Bu - 64035M
21361M = Cascade x [(BG x EG - XS) x 64035M)]

I/E, ME, M, L = early; medium early; medium; late
3/e = visual estimate

2/ E, ME, M,L - early, med.early, medium, late
3/ e = visual estimate



Table ]_6:
Vigorous male selections from the '85 Nursery for planting in a 2-hill Observation
Nursery. Pruned: April 2; trained: May 5-8. 1987.
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Selection Location

Number Row:Hill Pedigree!/ Maturity!/ Vigor3,/ Remarks

8401- 37M 137:37
- 93M 138:41

-105M 139:01
-190M 140:34

8402- 89M 142:26
- 92M 29

-102M 39

-124M 143:09
-172M 144:05

8403- 15M
- 27M

- 28M

- 57M

- 69M

- 72M

-115M

31

43

44

145:21

33

36

146:27

8404- 33M 147:25
- 47M 39

- 75M 148:15
- 92M 32
-128M 149:16

8405- 43M 150:09
- 62M 28

8406- 06M
- 09M

- 23M

- 32M

- 37M

- 60M

- 73M

151:40

43

152:05

14

19

42

153:03

8408- 35M 154:48
- 54M 155:15
-110M 156:19

-129M 38

8409- 14M 157:13
- 17M 16
- 64M 158:11
- 68M 15

8410- 88M 160:21
- 90M 23
-124M 161:05

8411- 04M
- 21M

- 69M

- 86M

- 93M

- 99M

-104M
-174M
-203M

-215M

-217M

-236M

-260M

-263M

8412- 07M

- 14M

- 57M

-118M

-119M

-198M

161:13
30

162:26

43

50

163:04

:09

164:27

165:04

16

18

37
166:09

12

21

28

167:19

168:28

29

170:04

21397 x 19172M

21397 x 21087M

21397 x 21088M

21397 x 21090M

21397 x 21337M

21397 x 21361M

21397 X 21381M

21397 X 64033M

21397 X 64037M

64007 x 21337M

64007 X 21361M

1/21397
64007

19172M

tetraploid Hallertauer m.f.
(LGpS x Fu - FuS) x EG - XS

Cat's Tail x Fu - FuS
21087M = Yugoslavian 3/3
21088M = Yugoslavian 5/9
21090M = Yugoslavian 12/17
21337M = No. Brewer X 3u- 64035M
21361M = Cascade x 65009 - 64035M
21381M = - " - '

M

E

M

M

E

ME

M

M

ME

L

M

M

M

ME
ML

M

ME

ML

M

ME
ME

E

M

ME

E

E

E

E
ME

E

E

ME

E

E

E

E

E

M

M

M
M

E
E

E

E

E

E
E

ME
E

E

E
E

E

E

ME
E-M

ML
E

E
G

VG

VG

VG

VG

VG

G-P

VG

VG

VG

VG

VG

VG

VG

VG

VG

VG

VG

VG

VG

VG

VG

G

VG

VG

VG

VG

VG

G-P

G

VG

VG

VG

VG

VG

G

VG

VG
VG

VG

VG

G

G
G-P

VG

VG

VG

VG

VG

G

G-P

P-G

G-P

G

VG

G

G

VG

G

G

ME

monoecious,' probably triploid
mostly male

, mostly male

, mostly male

, mostly male

probably diploid

, mostly male
, mostly male

, mostly male

, mostly male
, mostly male

, mostly male

, mostly male

, mostly male

, mostly male
, mostly male
, mostly male

, mostly male

, yellow fleck

1/E, ME, M, ML, L = early; med. early;medium;
med. late; late

3/p, G, VG = poor; good; very good



Table 17 : Diploid male selections from the '85 Nursery for high-yield
germplasm.development to be planted in a 2-hin Observation
Nursery. Pruned: April 2; trained May 5-8, 1987.

Selection

Number

Location

Row:Hill Pedigree!/ Maturity!/ Vigor-i*/ Remarks

55

8411- 04M 161:13 64007 x 21337M VE

- 21M 30 VE

- 59M 162:26 E

- 86M 43 E

- 93M 50 ME

- 99M 163:04 ME

-104M 09 E

-174M 164:27 ME

-203M 165:04 E

-215M 16 VE

-217M 18 VE

-236M 37 E

-260M 166:09 VE

-263M 12 E

8412- 07M 21 64007 x 21361M ME

- 14M 28 L

- 57M 167:19 M

-118M 168:28 E

-119M 29 E

-198M 170:04 ME

G

G

G

VG

VG

VG

G-VG

G-VG

G-P

G-P

G-P

G

VG

G

G

VG

VG

.G
G-P

G

Yellow fleck

1/64007 = (LGpS x Fu - FuS) x (EG-XS)
21337M = No. Brewer x Bu-64035M
21361M = Cascade x [(BG x EG-XS) x 64035M]

!/VE, E, ME, M, L = very early, early, medium early," medium, late
3/p, G, V = poor/good, very good



for 1986/85 data: see 198-6 USDA Rep. p. 54.

Table 18 : Virus data of Oregon-grown triploid Hallertauer seedling selec
tion and controls: ELISA tests by C. B. Skotland, Prosser, WA.

Accession

or Sel. No.

Location

Row:Hill

Cross 8301

8301-01 1

-02 2

-03 3

-04 4

-05 5

-06 6

-07 7

-08 8

-09 9

-10 10

-11 11

-12 12

-13 13

-14 14

-15 15

-16 16

-17 17

-18 18

-19 19

-20 20

-21 21

-22 22

-23 23

-24 24

-25 25

-26 26

-27 27

-28 28

-29 29

-30 30

-31 31

-32 32

-33 33

-34 34

-35 35

-36 36

-37 37

-38 38

-39 39

-40 40

-41 41

-42 42

-43 43

13-16

Name

or Pedigree

21397 x 19058M

(21455)

(21469)

(21470)

(21471)

PNRV

+

yMarch 1987

CAMV HMV HLV

+

+

+

+

+

+

+

+

+

+

+

+

+

AHLV

+

56
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Table 18 : continued
.

Accession Location

Row:Hill

Name

or Pedigree
March 1987^/

or Sel. No PNRV CAMV HMV HLV AHLV

Cross 8302

8302-01 33

-02 34

-03 35

-04 36

-05 37

-06 38

-07 39

-08 40

-09 1

-10 2

-11 3

-12 4

-13 5

-14 6

-15 7

-16 8

-17 9

-18 10

17-20

21-24

21397 x 64033M

(21472)

+

+

+

+

+

58



C
T

l
I
D

•tiCUC•
H4
JCOO

5
i

i
i

i
i

•
•

i
i

i
•

i
•

i
i

•
i

•
i

i
i

i
i

l
i

i
i

•
i

l
i

t
i

i
l

i
•

i

f->
C

O

c
r>

i
i

i
i

i
i

i
+

i
i

i
i

i
•

i
i

i
i

i
l

l
i

•
i

i
l

i
i

l
i

l
+

•
•

l
i

l

yug

i
i

i
i

•
t

i
i

i
i

r
t

i
•

i
l

l
i

i
O

-
i

•
i

>
i

i
•

i
i

t
i

i
i

i
i

i
i

i
i

t
i

i
i

i
^

i
i

i
i

i
i

i
i

i
1

1
1

1
+

I
I

I
I

I
t

1
I

I
I

I
I

t
I

1
I

I
I

l
l

l
l

l
l

l
l

i
l

l
i

I
l

i
I

I
l

l
l

l
l

I
l

+

g
c
o

l
o

r
-

C
O

<
t

0
)

O
r
-
l

0
)

<
h

<
n

u
*
x
>

*
—
'

U
)

•
H

X
T
jC
O

r
-

<
D

P
M

o
.

S3
C
O

n
)

S-i
r
-
l

2
i

o
C
M

C
M

r
-
l

C
M

0
0

C
M

i
n

C
M

o•
H•Pcduo

c
M

c
o

<
f
u

^
»

x
>

r
^

c
o

c
n

O
r
H

c
M

c
o

<
t'L

O
v

o
r
-
-
-
c
o

<
y

iO
r
-
ic

M
c
o

<
|-

L
n

v
o

r
^

c
o

c
y

\o
rH

r-lr-lrH
r-lr-lr-lr-IC

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

O
C

O
C

O
C

O
c
O

C
O

C
O

C
O

C
O

C
O

<
t

H
P

j
m

<
f
i
r
i
v

D
M

»
0

\
O

H
N

P
1

<
t
i
n

o

o•
H

•
W

i—
l

w
<

u

yy
n

<
3

o

C
O

oC
O

0
0mwou

C
O

oC
O

0
0

C
M

C
O

O
O

i
n

v
o

m
o

o
\

o
O

O
O

O
O

r-l
i

i
i

i

r
H

C
M

c
o

<
c
f
i
o

v
^

r
^

c
o

c
r
i
O

r
H

c
M

c
o

<
f
L

n
v

o
r
^

c
o

c
n

O
r
H

c
M

c
o

<
t
i
n

v
£

i
r
>

-
o

o
c
r
\
0

H
H

H
H

H
H

H
r
l
r
l
N

N
C

M
N

N
N

N
C

M
-C

M
C

M
C

O
C

O
C

O
C

O
C

O
0

O
C

O
C

O
C

O
c
O

<
f

I
I

I
I

I
I

I
I

I
I

C
M

C
O

<
t

<
r

L
O



oV
O

-tiB•
H4-1

Soy

c
o

H

55X

o
o

C
T

\

rCUr
l

CD

g

uC
MCUa)ubO

•
r
l

"
tia)

co
pm

ecfl
n

S
o

O
rH

•r-l
-r-l

•W
W

CTJ
••

u
£

O
O

rJ
P

iO
C

E
5

O•
r
l

•
C

O
r-l

C
O

C
O

C
O

C
O

yy
5-i

<
o

i
i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
•

i
•

•
•

i
i

i
+

i
i

i
i

i
i

i
i

i
i

i
i

i
i

I
I

I
I

l
I

g
V

O
L

O
t
o

l
o

r
^

c
o

<
t

<
f

O
r-l

r-l
<

f
C

M
C

M
V

O
N

^
V

Xo
-\

t
o

o
o

C
M

L
O

C
M

V
O

r->

r-l
C

M

i
i

i
i

i
i

i

C
M

C
O

C
M

i
i

i
i

+
i

i
-j-

i
i

i
i

•
i

i
i

r
^

o
o

r
^

i-»

r
-
l

i-
l

C
M

C
M

O
N

I
-
-

r
-
l

C
M

v
o

^
c
«

c
^

O
H

N
M

^
t
l
n

v
o

^
M

c
^

o
H

N
c
^

^
^

l
n

l
C

^
c
o

c
^

O
H

^
l
f
^

•
*

l
n

o
^

o
o

(
^

o
^

^
o

J
c
o

^
f
l
n

^
D

^
o

o
c
^

o
r-l

rH
rH

r-IC
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
O

C
O

C
O

C
O

C
O

C
O

C
O

C
O

C
O

C
O

<
t

H
H

H
H

H
r
l
H

H
r
l
r
l
M

V
O

<
fi

C
O

oC
O

0
0

^
c
«

o
\
O

H
l
N

M
<

t
^

v
D

^
o

o
c
^

O
H

c
^

l
M

4
«

L
o

^
c
o

c
^

O
H

c
N

c
o

•
4

l
n

^
o

^
c
o

o
^

O
H

^
l
r
t
<

t
•
l
n

L
D

^
c
o

c
^

l
O

<
)
-
<

f
<

j
-
L

O
L

n
L

O
L

O
L

O
L

n
L

O
L

O
L

O
L

O
v

o
v

o
v

o
v

o
v

D
v

o
v

o
v

o
v

o
v

o
r
^

r
^

r
^

r
-
»

r
-
-
'r

-
r
-
-
r
-
-
r
-
-
i
~

~
-
c
o

a
o

o
o

o
o

c
o

c
o

o
o

o
o

o
o

c
o

o
-
\

•
i

i
i

t
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
•

i
i



T
3

C
U

3cooO
O

u

g
o

IO
C

O

C
O

<
t

C
O

o
rH

C
O

v
+

C
M

U
V

O
bO

•
H

X
T

)C
U

I"-.
co

P-i
'

c
^

fi
C

O

cd
U

r-l

!
3

O
C

M

C
M

C
O

C
^

C
M

•
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

t
i

i
t

•
i

i
i

i
i

i
i

i
i

i
i

•
i

i
i

i
i

i

I
'
l
l
'
l
l
l
l
l
l
l
l
l
l
l

+
I
I
I
J
I
I
+
l
t
l
!
l
l
l
l
l
l
t
l
!
l
-
|
'
,
l

+
|
l
'
|
l
'
l
l
l

•
•

•
'

•
I

I
I

I
I

I
I

I
I

I
I

I
I

1
I

I
I

I
I

I
I

I
I

I
I

I
I

wo

I
l

<
>
•

l
l

l
l

O
—

C
—

I
I

I
I

I
I

I
I

I
1

1
I

I
I

I
1

I
1

I
1

I
I

1
I

1
I

I
I

I
I

t
I

I
I

I
I

^
I

1
I

I
I

I
I

I
I

t
I

-
Ucc
d

i
HP
.

'
'

i
>

>
i

•
i

i
i

i
i

i
•

i
i

i
i

•
i

i
i

•
i

•
i

i
i

t
i

i
i

i
•

t
i

i
i

i
i

V
O

C
O

C
O

C
O

t
H

r
~
-

0
0

L
O

r
H

r
-
l

C
M

C
M

i
t

i
i

l
i

i
l

l

i
i

i
i

i
i

l
l

C
rH

O
l-

l
•
H

>
rl

V
X

cd
•
•

u
S

o
o

r4
pdo

a
5

3
o•
r
l

C
O

r-4
C

O
C

O
C

O
W

yy
r
l

<
o

tH
C

M
c
O

<
f
l
O

V
O

I
^

C
O

a
\
O

r
H

C
M

C
O

^
L

n
v

O
I
^

C
O

C
^

O
!
H

C
M

c
O

<
f
L

n
v

O
r
^

O
T

C
y

\
O

r
H

<
N

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
O

C
O

C
O

C
O

C
O

C
O

C
O

C
O

C
O

C
O

<
1

-
r
-
lr

-
lr

H
r
-
lr

H
iH

r
-
lr

-
lr

-
lr

-
I
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

O
c
O

C
O

C
O

i—
I

C
M

C
O

-
4

"
L

O
V

Q
I
^

C
O

C
T

>
O

r
H

C
M

C
O

<
f
in

v
O

r
^

C
O

C
^

O
r
H

C
M

C
O

^
L

n
v

O
I
^

O
O

C
r
iO

r
H

C
A

C
^

C
^

O
i
C

^
C

^
C

^
C

^
C

f
t
O

O
O

O
O

O
O

O
O

O
i
H

r
H

r
-
l
r
-
l
r
H

i
H

r
H

i
H

r
-
l
r
H

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
M

C
^

r
-
I
r
-
l
r
-
l
i
H

i
-
l
i
H

r
-
l
i
H

r
H

i
H

i
H

r
H

r
H

r
-
l
i
H

i
H

r
H

r
H

r
-
l
i
H

r
H

r
H

r
-
l
i
H

'i
H

r
-
l
r
H

r
H

r
-
l
i
H

i
H

r
H

C
O

OC
O

0
0



C
M

V
O

-tiC
U

•ti

r
-
l

yfloyo
o

i—
i

<
u

rHcd
H

3r
.

l
l
l
f
l
t
l
l
l
l
l
-
L

-
l
l
l
l
l
l
l
l
l
l
l
l
l
t
l
l
-
j
-
l
l
-
f
-
l
l
l

c
o

a
s

rdor
l

cd
g

I
1

I
I

I
I

I
I

I
I

I
I

+
I

1
1

1
I

1
I

I
I

•
I

I
I

I
I

I
C

"
I

C
m

gC
M

V
O

co
C

O
C

U
iH

r
l

C
M

bO
•
H

X
t
)C
O

r
^

co
c
m

o
\

S3
C

O

C
d

r
l

iH

la
o

C
M

C
rH

O
rH

•r-l
-H

4->
3

5
C

d
••

u
£

o
o

r-4
P

i
c
^

O
i
H

c
M

c
o

<
t
L

n
v

o
r
~

-
o

o
C

M
C

O
C

O
C

O
C

O
C

O
C

O
c
O

C
O

C
O

o

P
i

55
O•
HC

O
r
-
l

C
O

C
U

C
U

0
0

Uy
u

<
a

o

O
s

oc
o

0
0C
O

C
O

ouC
J

o
I

O
N

oC
O

O
O

c
M

c
o

-
d

-
c
o

v
o

r
^

c
o

c
f
s
O

O
O

O
O

O
O

O
O

r
H

"
+

+oO
N

O
iH

C
M

C
O

<
f
L

O
V

D
r
^

O
O

C
T

\O
r
-
I
C

M
c
O

<
)
-
L

O
v

O
P

~
-
C

O
C

h
O

r
H

C
M

C
O

<
tL

O
v

O
r
-
-
-

<
t<

t^
^

<
t<

|-
<

t<
J
-
<

h
^

L
n

c
M

C
M

<
N

C
M

C
M

C
M

C
M

C
M

C
M

C
O

C
O

C
O

C
O

C
O

C
O

C
O

C
O

iH
C

M
C

O
<

f
i
n

v
o

r
-
-
o

o
o

s
O

r
-
i
c
M

c
o

<
i
-
L

o
v

o
r
^

o
o

o
s
O

r
-
i
c
M

c
o

<
t
-
i
o

v
o

r
^

c
o

c
r
v

r
H

r
H

iH
iH

iH
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
•C

O
C

O
C

O
C

O
O

O
C

O
C

O
C

O
C

O
C

O

OU4-)Pi
oycd
4->

Pi
C

O
^-1
cd

C
m

+

cu
y

>
rH

•H
X

i
•u

cd
cd

Pi
b

O
O

a
)

>
h

Pi
4JC

O
•

C
O

-
c
r

C
U

>
c-.

4-1

o
o

C
O

C
O

II
II



UNITED STATES DEPARTMENT OF AGRICULTURE
AGRICULTURAL RESEARCH SERVICE

WASHINGTON, D.C.

and

OREGON AGRICULTURAL EXPERIMENT STATION
OREGON STATE UNIVERSITY
CORVALLIS, OR 97331

NOTICE OF RELEASE OF USDA 19058M MALE HOP GERMPLASM

The Agricultural Research Service and the Oregon Agricultural Experi
ment Station announce the release of the male hop germplasm USDA 19058M.
This genotype has exhibited high vigor and quality traits valuable for
breeding European-type aroma hops.

USDA 19058M has been used in the USDA hop breeding program for nearly
20 years. The exact origin of USDA 19058M is obscure. It was selected in
the early 1950's as an open-pollinated seedling from the English female hop
'Early Green' at Corvallis, OR. USDA 19058M consistently exhibited excep
tional vigor, excellent pollen production, and good primary and secondary
laterals, traits that are thought to be related to high yield potential
USDA 19058M has been maintained at the USDA Male Hop Germplasm Collection at
Oregon State University for over 25 years.

USDA 19058M has excellent spring regrowth early in the season Its
erect shoots are easy to train and readily climb a supporting string to a
height of 5.5 m or more. In Western Oregon, pollen shedding occurs in mid-
to late July on sidearms that range from 75 to 120 cm in length. The
sidearms carry well developed secondary and tertiary laterals which produce
ample amounts of pollen over a two- to three-week period. Resin glands
from the sepals and anthers are easily collected for analysis.. The alpha
acids content measured in isolated lupulin glands has ranged from 16 to 36
percent over an 18-year period, with an overall mean of 26.8%. The beta
acids content over the same period averaged 45.7% with a range of 32 2 to
5b.1%. Cohumulone content of USDA 19058M has always been low, with a mean
of. 16% and a range of 12-21%. This desirable low cohumulone content has
been transmitted successfully to the progeny in test crosses.

The essential oil of USDA 19058M contains no farnesene. The ratio of
humulene:caryophyllene is,, about 2.3:1.

USDA 19058M is resistant to crown infection by hop downy mildew
(Pseudoperonospora humuli Miy. et Tak. G. W. Wilson). Early leaf infection
of basal shoots in the spring can easily be controlled with systemic fungi
cides. The genotype also appears to be resistant to Verticillium wilt
(Verticillium dahliae Kleb.) in Western Oregon.

USDA 19058M is free of the cherry and apple serotypes of Prunus Necro
tic Ringspot Virus (PNRV) as judged from ELISA tests of dormant rhizome buds
over a 3-year period despite the presence of PNRV infected hop plants
nearby. However, a mild positive reaction to the apple strain of PNRV was
observed recently. The genotype has also remained free of Hop Latent Virus
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(HLV) and American Hop Latent Virus (AmHLV), but carries Hop Mosaic' Virus
(HMV). These latter three insect transmitted viruses are prevalent in hop
growing areas of the Pacific Northwest, but their effect on hop yields and
quality is unknown. The HMV infection in USDA 19058M is latent, and disease
symptoms cannot be detected visually. Progeny of a test cross made in 1983
were free of HMV, indicating that this virus is not readily transmitted by
crossing.

USDA 19058M has been used successfully in the past as a pollinator in
commercial Oregon hop yards for producing a seeded crop. In controlled
crosses, USDA 19058M has consistently transmitted a moderately high alpha-
and-beta-acids content to its progeny with an alpharbeta ratio near 1,
similar to European aroma hops. The cohumulone content of the seedling
progeny has also been low, indicating that this trait is highly heritable
Most seedlings of USDA 19058M have been remarkable because of the high
degree of vigor, and a high yield potential of the female progeny.

The vigorous growth type, downy mildew resistance, low cohumulone
content, and absence of most viruses are valuable attributes of USDA 19058M
Planting stock will be maintained by the USDA, ARS in the Hop Germplasm
Collection at Oregon State University, Corvallis, OR 97331.

The date of release is that of the final signature.

Dr. Thayne Dutson, pate >'
Director, Oregon Agricultural Esperiment Station

' MAR 251988
Dr. T> B. Kinney, Jr. ~7/ " oite"
Administrator, Agricultural Research Service
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TO: Hop growers and dealers, brewers and • July 8, 1987
interested research personnel

FROM: A. Haunold

USDA-ARS, Corvallis, OR.

SUBJECT: Field Notes from a Brief Visit to Oregon Off-Station Experimental
Plots.

The.early part of 1987 has been unusual in many respects. A very mild
winter, an extremely warm early spring and much drier than normal.

It appears that the early maturing varieties, Fuggle, Styrian, Tett
nanger and perhaps Perle have suffered the most. Now in early July some
plants are fully coned out and it is estimated that harvest could begin up
to two weeks earlier than normal.

Experimental 133-06 (USDA Selection No. 21222). 4 acres, babies.
Grown at -J. I. Haas Mitoma farm, planted May 5, 1987 from virusfree

softwood cuttings supplied by Gene Probasco, J. I. Haas, Yakima, WA.
.. - This is an open-pollinated Brewer's Gold seedling, with late maturity

in Oregon as judged from earlier testing. Baby planting has 7.5 foot
spacing, 4.2 acres total. Excellent stand, plants are still on the ground,
some have slight downy mildew infection. Plot will be-staked and trained on
3 foot stakes and hand hoed and hilled. There needs to be some weed con
trol, particularly grasses.

USDA 21490. (Higher alpha, higher oil, triploid Hallertauer seedling selec
tion). Planted at Don Weather's farm, Salem, Oregon, baby field.

Thus far nearly 2 acres are planted and the remainder will be in the
ground about July 25. Plants are rather small, excellent stand growing
vigorously, will be trained on 3 foot bamboo stakes and hand hoed and
hilled.

USDA 2.1456. First year, mature; triploid Hallertauer seedling selection.
Grown at Don Weather's farm, Salem, Oregon. One year old planting, very
early maturity, about 75% of the plants are coned out. Harvest is expected
around August 10. Estimated production probably 4-5 bales/acre. A plot of
adjacent Galena .(established): 5-6 b/A, Fuggle about 3 b/A.

USDA 21457. .Growing at the Bob Coleman ranch, Gervais, Oregon.
One year old plot, early maturity, triploid Hallertauer seedling

selection. About 25% coned out but not as far along as USDA 21456. More
even growth, better yield-potential (probably about 6 b/A, maybe more).
Harvest expected around August 18. Plants have .a conspicuous red stem.
Some volunteer males should be rogued out before harvest.

USDA 21459. First year, mature. Grown at the Staufer Brothers Ranch,
Hubbard, Oregon. Triploid Hallertauer seedling selection, 1 year old
Tettnanger type (oil contains significant amounts of farnesene). Excellent
development of most plants. All are in full bloom. Harvest expected about
August 28; probably 10 b/A or more. This is the best of the five off-
station Hallertauer triploid seedling selections.



An additional 106 plants have been planted in 1987 to fill in one empty
row at the end of the plot. These, however, will not be"harvested in 1987.
A nearby Fuggle yard has about a 3 to 3.5 b/A yield potential and is_ nearly
fully coned out.

USDA 21180. About 5 years old. Grown at the Frank Forbert Ranch, Hubbard,
Oregon. This is a diploid, medium-high alpha and high-beta selection that
the HRC decided to discontinue in Oregon. Miller Brewing Company expressed
an interest, and the plot is grown for Miller Brewing Company which pel-
letizes the hops and tests them in their brewing formula.

Excellent development; plants just starting to bloom, harvest expected
around September 10, yield 11-12 b/A. Adjacent Galena (2 year old) 5-6 b/A,
irregular growth. . ,

USDA 21458. First year, mature. Grown -at the Paul Serres Ranch, Woodburn,
Oregon. A one year old triploid Hallertauer seedling selection. Generally
poor appearance of the whole 4 acre plot. Arms are very weak, long, but
break easily... Plants in full bloom now, should mature around August 25 with
a yield potential of 5-6 b/A or less depending on arm breakage. Grower
stated that this is a very difficult hop to grow, plants do not want to stay
on the string, grow straight up and fall away from the string. Some plants
also show crinkled leaves similar to spray damage. The grower insists that
no unusual sprays were used.

USDA 21491. Baby planting. Grown on the Paul Serres- Ranch, Woodburn,
Oregon. Only one half of the plants delivered about 10 days ago were
planted since grower had to-remove existing strawberries before field
planting could begin. This planting will not be completed until late 1987
since a commercial propagator (Oki Nursery) had difficulty obtaining suffi
cient rooted plants. Therefore, additional softwood cuttings are now being
started in the OSU greenhouse which will not be ready for field planting
until mid-September. This plot will probably be irregular in 1988 with
about 2 acres ready for harvest and about 1 acre essentially baby plants
next year. Propagation for Prosser, Washington, will have to come from
existing mother plants or from additional softwood cuttings in 1988.
(Another 80 mother plants of 21491 and about 50 of 21490 were shipped to
Prosser in mid-July).

Experimental 14311 (USDA 21287). Baby planting. Grown at the Joe Annen
Farm, Mt. Angelr Oregon. An open-pollinated diploid Brewer's Gold seedling
selection developed by Dr. Bob Romanko, Parma, Idaho. This plot adjacent to
a new Willamette planting with 1 blank row in between consists of 20 rows
with 96 plants per row, a total of 2788 plants at 8 foot spacing or 4.2
acres. Plants were increased from virusfree softwood cutting supplied by
Gene Probasco, J. I. Haas", Yakima, Washington, in early spring 1987 and
field-planted in mid-May 1987. Excellent growth, no missing hills, strong
plants. This will be a very nice plot in 1988.

USDA 21181. About 5 years old. A diploid medium-high alpha, late maturing
hop which has been tested by HRC for several years in both Oregon and
Washington. Anheuser Busch has continued interest in this plot; slightly
over one acre is being grown in both states. Most plants are over the wire
now, are still growing vigorously and arming out, but about 30-40% have
started blooming. The plot was recently treated with Des-I-Cate to remove
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bottom growth. Aphids are a problem. Yield potential at this stage looks
like 9 b/A. Plants look somewhat less vigorous this year than in past years
but yield history at this location has been very good.

USDA 21455. First year, mature. Grown at the Herman Gosche Farm, Silver-
ton, Oregon. Early maturing triploid Hallertauer seedling selection. Very
good growth, even, healthy but short to medium short sidearms. About 25% of
the plants are coned out; harvest is expected about August 20-22, slightly
earlier than USDA 21457 but about a week to 10 days later than 21456. Yield
potential at this point is 6-7 b/A or more depending on cone size. Cone
development is very even with no significant head formation. Some plants
show mild yellow flecks on lower' leaves which could be associated with spray
damage. Other fields on the same ranch, notably Willamette and Nugget, also
showed similar yellow fleck pattern.
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Summary of 1987 Hallertauer triploid off-station plots: Oregon

21455 H. Goschie harv. Sept. 1 19 bales 3458 lbs g3 8^2
21456 D. Weathers Aug. 26 12 2156

note: 370 hills discarded due to heptachlor damage
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3.6 5.2 28 1.0!

21457 R. Coleman Aug. 26 19 3447 4.8 3.9 25 1.12

21458 P. Serres Aug. 24 15 3158 2.6 5.6 28 0.8:
note: hard picking, arms break, poor cleanup, 20% late bloom,9% leaf/stem

21459 R. Stauffer Sept. 11 37 7071 3.8 3.9 26 0.8C

All baled hops were delivered to cold storage facilities in Oregon shortly

after baling.All experimental hops except USDA 21458 appear to have good

commercial potential, were easy to pick and to dry. Hops were shipped to

cooperating brewers during the year, some were pelletized by J.I. Haas Inc.

Yakima for Miller, Heileman and Molson Breweries, respectively.

Other Oregon off-station trials in 1987:

USDA 21180 (for Miller Brewing Co.)

Frank Fobert farm: harvested; on. Sept 7, 1987.

11 bales (2190 lbs)-- 1-acre plot, very nice picking and cleaning/drying.

alpha: 9.7, beta 7.9 (as is)
10.4 9.2 (dry weight basis)

seeds: 5%

Leaf and stem : below 1%

Cohumulone: 28%

Additional plots planted in 1987 but not harvested:

USDA 21490, 21491 (triploid Hallertauer types)

Tettnanger A, B (diploid aroma hops from Germany)

Diploid aroma hop for Hap-Research Council:

USDA 21181 at Annen Bros, farm near Mt. Angel:

1.4 acres, 2836 lbs (2026 lbs/acre)

alpha: 8.3 beta 7.0, cohumulone 26%
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Brewer evaluation of Hallertauer triploid selections: 1987 crop.

Anheuser Busch Inc. : (information provided by Dr. Paul Hos.kins) ,Feb. 27, 1987

sa&mples stored in cold storage since October

21455 October 77(fresft): good 6-months later: good,mi Id aroma

21456 fair good, mild

21457 good fair, slightly harsh

21458 fair fair, slightly weak

21459 fair good, mild

Coors: Dr. Bob Foster , March 12, 1987.

hand evaluation against Hallertauer/Hersbrucker standard

21455 first choice

21457 second

21456 third

21458

21459 these last two did not do well inhand evaluation tests
21459 was too floral at the expense of harbals

Additional genotypes of interest to Coors:

21484 first choice

21470 very good
21373 (diploid technician hop, high alpha) very good
21475 good
21471

21473

21478 questionable
21481 questionable -

Other brewers interested in triploid aroma hops: (Not HRC members)

Heileman (Hans Reuther)
Miller (wants bale quantities)



*

from the 1987 HRC report , .page 57.

HOP CHEMISTRY

Table 4. Maturity and Harvest Results for Hallertauer Triploids Grown in
Oregon. Results on "dry weight basis".
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Harvest Dry Matter -Spectrophotometric Oil

Variety Date (Moisture Content) 7. Alpha % Beta mL/100q CoHumulone

21455 Aug 5 19.1* 4.2 6.2 24

13 19.8* 3.8 6.4 23

17 19.3 4.3 7.1 24

21 18.6 4.6 7.7 23

25 19.7 5.7 9.0 2.29 24

31 19.3 6.2 .9.6 2.68 25

(Bale) Sept 1 (10.0) 6.3 8.8" " 2.08 7 9

21456 Jul 30 19.9* 2.6 3.8

Aug 5 21.8*
n n 3.0 26

. 10 18.0 3.0 4.8 24

17 19.7 • 2.8 '3.9 26

24 .19.8 2.8 .. 4.9 1.80 25 •'

(Loose ) 25 (11.0) 3.4 5.5 1.32 27

(Bale) ( 7.6.) 3.6 5.2 1.05 28

21457 Aug 5 21.2* 3.3 2.9 23

13 .21.5* 3.7 3.2 24

17 '"18.9 4.5 3.5 24

24 20.3 4.3 3.8 , 1.56 24

(Bale) 31 ( 7.0) 4.8 3.9 1.12 25

21458 Aug 5 20.6* 1.7 3'.'4

13 21.1* 2.5 4.7 23

17 17.8 2.8 5.-4 27

(Loose ) 24 " (10.9) 2.4 5.2 0.79 25

(Bale) '(12.7) 2.6 5.6 0.83 28

21459 Aug 5 18,3* 2.1. 3.0 24

*

13 16.7* 2.6 2.7 25

17 " ' -13.2 3.5 5.3 25

25 17.0 3.4 3.9 0.69 28

31 17.4 4.5 4.6 0.84 28

Sept 7 , 19.7 4.3 4.5 1.17 25

(Bale) 7 ( 9.0) 3.8 3.9 26

♦ Microwave oven



CeY^ffeci kflajyxs

1987 OREGON HALLERTAUER TRIPLOIDS

Uariety Grower ID Broker Bales % Alpha % Beta roL oil/100q Cohumulone

21455 7G-214-E Steiner 19 6.3 8.8

21456 7G-211-A Steiner 12 3.6 5.2

21457 7G-205-B Barth 19 4.8 3.9

21458 7G-252 Barth 15 2.6 5.6

21459 7G-235-X Barth 37 3.8 3.9

2.08 22

1.05 28

1.12 25

0.83 28

26
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1987 Hallertauer Triploid Selections

Oil Composition of Commercially Grown Samples

Oil Composition: Area % of Oil

ID OR ue ID OR 10 OR 10 OR Ufl ID OR Ufl OR OR

21155 21155 21155 21156 21156 21157 21157 21158 21158 21158 21159 21159 21159 Hall lett

flyrcene 56.76 18.18 27.91 12.33 36.11 11.73 36.19 15.38 36.85 30.26 38.02 33.25 11.33 36.18 52.30

Lifionene 0.20 0.18 0.16 0.17 0.13 0.15 0.13 0.11 0.13 0.13 0.16 0.15 0.17 0.13 0.18

I.S. 0.67 0.71 3.28 1.17 1.00 0.88 1.15 1.15 1.15 1.79 1.91 1.67 1.97 1.92 1.50

Linalool 0.82 0.61 0.19 0.76 0.61 1.11 0.83 0.58 0.50 0.53 0.79 0;71 0.63 0.11 0.33

Undecanone-2 0.29 0.31 0.38 0.71 0.51 0.81 0.57 0,61 0.51 0.62 0.19 0.36 0.36 0.61 0.51

Caryophyllene 8.37 9.95 13.71 9.21 10.18 8.31 10.38 9.06 10.73 11.79 7.25 8.11 7.28 10.32 5.08

Farnesene 0.02 0.01 0.03 0.03 0.00 0.03 0.07 0.03 0.03 0.20 6.01 6.82 5.80 0.09 11.60

Hunulene 19.61 26.20 36.21 31.71 36.13 29.37 35.69 31.21 37.01 37.83 25.17 28.96 21.77 36.25 17.21

Cadinene/Huurolene 0.39 0.16 0.67 0.52 0.55 0.53 0.61 0.11 0.56 0.72 2.65 2.51 2.25 0.58 0.17

Cadinene/Huurolene 0.20 0.21 0.36 0.29 0.31 0.29 0.36 0.27 0.35 0.17 2.50 2.37 2.12 0.32 0.16

Cadinene/Selinene 1,17 1.37 1.87 1,11 1.56 1.51 1.71 1.17 1.13 1.60 1.23 1.39 1.30 1.61 0.81

Cadinene/Selinene 0.71 0.85 1.16 0.83 0.92 0.86 0.97 0.61 0.7? 0.91 0.73 0.78 0.71 0.93 0.12

Geranyl acetate 0.15 0.15 0.15 0.27 0.21 0.02 0.29 0.17 0.21 0.29 0.23 0.19 0.19 0.27 0.26

Geranyl isobutyrate 0.13 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Geraniol 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08

Caryophyllene oxide 0.21 0.25 0.69 0.21 0.25 0.13 0.19 0.11 0.22 0.61 0.23 0.23 0.20 0.21 0.01

Hunulene nonoepoxide I 0.10 0.11 0.35 0.15 0.15 0.10 0.13 0.08 0.13 0.32 0.12 0.17 0.11 0.13 0.11

Hunulene nonoepoxide II 0.51 0.65 1.93 0.77 0.89 0.19 0.71 0.17 0.73 1.91 0.80 0.80 0.67 0.88 0.17

Hunulene nonoepoxide III 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hunulol 0.12 0.16 0.22 0.25 0.21 0.51 0.26 0.06 0.08 0.50 0.31- 0.38 0.35 0.39 0.31

EudesnoKs) 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hunulenol II 0.09 0.11 0.21 0.13 0.17 0.11 0.10 0.02 0.15 0.19 0.15 0.20 0.16 0.17 0.07

Hunulene diepoxide 0.08 0.07 0.33 0.12 0.10 0.08 0.09 0.05 0.06 0.09 0.17 0.20 0.18 0.07 0.01

Hunulene triepoxide 0.10 0.11 0.06 0.18 0.22 0.21 0.23 0.20 0.11 0.03 0.27 0.30 0.10 0.09 0.12



1987 Hallertauer Triploid Selections

Oil Composition of Commercially Grown Samples

Oil Content: ng compound/g hops

ID OR Ufl ID OR ID OR ID OR Oft ID OR Ufi OR OR

21155 21155 21155 21156 21156 21157 21157 21158 21158 21158 21159 21159 21159 Hall Tett

Myrcene 8121 6718 850 3608 3625 5060 1015 3123 3115 2610 1989 2181 3128 2297 1013

Linonene 30 25 5 11 13 17 11 10 11 11 8 11 11 8 11

I.S. 100 100 100 100 100 100 128 100 121 156 100 125 163 121 116

Linalool 121 89 15 65 61 125 92 10 12 16 12 56 52 27 26

Undecanone-2 13 13 11 60 51 95 63 12 13 51 26 27 30 10 12

Caryophyllene 1212 1393 118 785 1051 911 1152 623 915 1029 379 628 603 650 393

Farnesene 1 2 1 2 0 1 8 2 2 17 315 510 181 6 897

Hunulene 2911 3670 1103 2705 3651 3323 3960 2118 3159 3300 1333 2165 2055 2282 1330

Cadinene/Huurolene 58 61 20 11 55 60 67 31 17 62 139 188 186 36 36

Cadinene/Huurolene 29 31 11 25 31 33 10 18 29 11 131 177 176 20 12

Cadinene/Selinene 171 192 57 122 157 171 190 81 122 139 61 101 108 101 65

Cadinene/Selinene 110 118 35 71 93 97 108 '11 66 82 38 58 59 59 33

Geranyl acetate 23 22 5 23 21 2 32 12 18 25 12 11 15 17 20

Geranyl isofautyrate 20 0 0 0 5 0 0 0 0 0 0 0 0 0 0

Geraniol 5 0 0 0 0 0 0 0 0 0 0 0 0 0 6

Caryophyllene oxide 35 31 21 18 25 11 21 9 19 53 12' 17 17 15 3

Hunulene nonoepoxide I 11 15 11 12 15 11 15 5 11 28 6 13 11 8 9

Hunulene nonoepoxide II 80 91 59 .66 89 55 79 32 63 169 12 60 56 55 13

Hunulene nonoepoxide III 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hunulol 17 23 7 21 21 58 28 1 7 13 16 28 29 25 26

EudesnoKs) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hunulenol II 13 16 7 11 17 16 11 2 13 16 8 15 13 11 5

Hunulene diepoxide 12 9 10 10 10 9 10 3 5 8 9 15 15 1 3

Hunulene triepoxide 15 19 2 16 22 23 26 11 9 3 11 22 33 6 9



1987 Hallertauer Triploid Selections

Oil Composition of Commercially Grown Samples

Area % of Oil

ID OR Ufl ID OR 10 OR IB OR Ufl ID OR Ufl OR OR

21155 21155 21155 21156 21156 21157 21157 21158 21158 21158 21159 21159 21159 Hall Tett
Group 1, Hydrocarbons 81.79 81.35 77.92 83.31 83.05 82.17 82.32 85.68 81.61 80.08 76.75 77.11 79.17 83.11 86.18
Group 2, Oxidation Prod 1.25 1.18 3.82 1.80 1.99 1.66 1.72 1.01 1.18 3.68 2.05 2.28 2.10 1.98 0.90
Group 3, Floral 1.11 0.79 0.61 1.03 0.87 1.13 1.13 0.75 0.71 0.82 1.02 0.93 0.81 0.71 0.68
Group 1, Citrus-Piney 1.53 1.72 2.35 1.81 1.92 1.83 2.07 1.19 1.80 2.26 6.03 5.82 5.25 1.95 1.23
Total Accounted for: 88.72 88.31 81.73 87.91 87.82 87.09 87.23 88.93 88.61 86.83 85.85 86.17 87.33 87.78 88.98

ng/ g hops
10 OR Ufl ID OR 10 OR ID OR Ufl ID OR Ufl OR OR

. 21155 21155 21155 21156 21156 21157 21157 21158 21158 21158 21159 21159 21159 Hall Tett
Group 1, Hydrocarbons 12581 11811 2372 7100 8330 9330 9135 5897 7222 6986 1016 5787 6568 5235 6663
Group 2, Oxidation Prod 186 208 116 151 199 187 191 70 127 321 107 170 171 125 69
Group 3, Floral 169 111 19 87 87 127 125 52 60 71 51 70
Group 1, Citrus-Piney 227 211 72 151 192 207 229 103 151 197 316 135
Total Accounted for: 13163 12373 2580 7195 8809 9852 9679 6121 7563 7575 1192 6162

67 15 52

135 123 95

211 5527 6888

ID OR Ufl 10 OR ID OR ID OR Ufl ID OR Ufl OR OR

21155 21155 21155 21156 21156 21157 21157 21158 21158 21158 21159 21159 21159 Hall Tett
Hunulene/Caryophyllene 2.35 2.63 2.61 3.15 3.18 3.52 3.11 3.15 3.15 3.21" 3.51 3.11 3.11 3.51 3.39
Hunulene/Farnesene 811.90 1851.29 1392.211292.81 0.00 912.81512.59 938.10 1381.92 192.92 1.21 1.25 1.27 398.95 1.18

Caryophyllene/Farnesene 316.01 701.00 527.92 375.18 0.00 259.31 119.06 272.21 100.15 60H1 1.21 1.23 1.26 113.63 0.11

X Uolatiles: 1.18 1.10 0.30 0.85 1.00 1.13 1.11 0.69 0.85 0.87 0.52 0.75 0.83 0.63 0.77
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1987 ANALYSES OF 21180 AND 21181

21180 (Fobert 7G-212-F)

Dry Matter or Dry_Weight_Basis
Date ..(Moisture Content ) % Alpha-Acids % Beta-Acids mL oil/100q CoHumulone

8.0 28
7-8 31

9.2 2.72 28

21181 (Annen)

Dry Matter or Dry_Weight_Basi s
D§_te (Moisture Content ) % Alpha-Acids % Beta-Acids' ' mL oil/100o CoHumulone

Aug 26 19.1 7.2 6.4 43

Aug 26 20.8 8.9

31 18.9 9.5

HARVEST

Sept 1 ( 8.15) 10.4

a 1 20.6 .. 7.6 6.5 40
Sept 7 21.3 7.9 6.6

1987 Certi
At 8

fied Hop
% mc

Analyses
Dry Wei ght

Uariety Bales/Lot Alpha Beta Alpha Beta HSI CoH Lots

Willamette 126 5.1 3.5 5.5 3.8 0.30 33 2

Galena

Eroica

Nugget
Experimental

84

233

192

"ll'.B

11.5

13.7

8.2

4.2

4.8

12.6

12.5

14.9

8.9

4.5

5.2

0.25

0.33

0.28

35

41

26

6

2

34

17 4.2 5.5 4.6 6.0 0.26

0.28

25

27

7

Perle 97 8.4 3.9 9.1 4.3 ,L>

40
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1986 Samples with Beta-Acid content >=7

ZX Moisture Content (Bale) or fls Is Basis (5-Cone) as of January 27, 1988 ( n = 13)

Recession

Harvest Yield Alpha Alpha Beta fllphs 6 Mo IM

Oil -

or Nursery nL/ Myr lun Serial

Hufiber Identification Type Location Date Lb/flc Lb/flc I I Ratic CoH HSI 1SI Renair 100a H/C H/F «> a> Nunber

21180 7003-113 Bale 212:12-16 09/11/86 2363 257 10.9 7.6 59 29 0.26 0 59 56 0.89 1.71 0.00 11.28 23 20 702

21182 Galena (13-16) Cone 239:01-05 09/18/86 2300 311 13.5 8.9 60 38 0.26 0 10 78 0.00 0.00 0.00 0.00 0 0Q 738

21280 Pride of Kent Bale 027:09-12 09/17/86 1172 119 10.1 7.0 59 37 0.28 0 93 33 2.83 0.00 0.00 0.00 0 00 905

21382 7501-113 Bale 221:12-16 09/12/86 1911 217 12.9 7.2 61 20 0.27 0 57 58 1.66 0.00 0.00 0.00 0 00 830

65009 BG x 19058H Bale 228:23-27 09/08/86 1911 211 12.8 7.1 63 33 0.26 0 81 .12 3.19 0.00 0.00 0.00 0 00 385

7003-151 Bale 231:28-32 09/10/86 1971 272 13.8 8,1 62 11 0.25 0 00 0 1.93 0.00 O.flfl 0.00 0 00 660

7501-111 Bale 223:12-16 09/01/86 2031 218 10.7 8.2 57 33 0.25 0 00 0 1.61 0.00 U.00 0,00 0 00 102

7501-137 Bale 231:12-16 09/12/86 2807 231 8.2 7.5 52 33 0.28 0 00 0 1.91 0.00 0.00 0.00 0 00 791

8303-061 Bale 018:17-20 08/22/861013 81 8.2 7.2 53 19 0.30 0 00 0 0.00-0.00 0.00 0.00 0 00 666

8303-130 Bale 020:33-36 09/08/86 960 123 12.8 7.1 63 21 0.26 0 00 0 1.53 0.00 0.00 0.00 0 00 395

8309-005 Bale 227:28-32 09/10/86 1186 89 7.5 7.0 52 22 0.27 0 00 0 2.76 0.00 0.00 0.00 0 00 650

8108-011 Bale 155:05 09/11/86 1719 182 10.1 7.0 60 28 0.26 0 79 39 2.28 0.00 0.00 0.00 0 00 883

8108-081 Bale 155:12 09/17/86 1280 119 9.3 7.6 55 21 0.26 0 00 0 2.13 0.00 0.00 0.00 0 00 920

76



987 Samples with Beta-acid content >7%

1-

1988 Bale and 5-Cone Analyses at it Moisture Content (Bale) or fis Is Basis (5-Cone) as of January 27, 1988 ( n = 11)
Accession

or Hursery Harvest Yield Alpha Alpha Beta fllpha 6 Mo 7.A*

Oil

] rU Myr Hun Serial

f Hunber Identification Type Location Date Lb/flc Lb/flc I I Ratio CoH HSI HSI Rertain 100a H/C H/F «) m Hunber

21099 6921-006 Bale 210:23-27 08/20/8? 1112 153 10.6 8.0 57 31 0.21 0.00 0 2.51 0.00 0.00 0.00 0.00 382

21180 7003-113 Bale 212:12-16 09/11/87 181? 193 10.6 8.8 55 28 0.21 0.00 0 1.33 0.00 0.00 0.00 O.OQ 583

21181 7003-213 Bale 201:17-21 09/10/87 0 0 10.0 8.2 55 38 0.23 0.00 0 0.66 0.00 0.00 0.00 0.00 62?

21182 Galena (13-16) Cone 239:01-05 09/08/8? 1800 219 13.8 10.1 57 38 0.25 0,00 0 0.00 0,00 0.00 0.00 0.00 222

21182 Galena (13-16) Bale 008:05-08 09/11/87 0 0 13,1 7.1 61 11 0.21 0.00 0 1.30 0.00 0.00 0.00 0.00 626

21198 7003-038 Cone 227:12-16 09/09/8? 2100 216 10.2 7.1 59 33 0.21 0.00 0 0.00 0.00 0.00 0.00 o.oe 215

21218 7311-095 Cone 218:17-21 09/10/87 2000 313 17.1 7.3 70 37 0.27 0,00 0 0.00 0.00 0.00 0,00 0.00 298

21257 7313-083 Cone 221:23-27 09/08/87 1800 271 15.1 7.6 66 10 0.28 0.00 0 0.00 0.00 0.00 0.00 0.00 203

21261 7003-075 Cone 230:12-16 09/09/87 2100 172 8.2 7.1 53 20 0.22 0.00 0 0.00 0.00 0.00 0,00 0.00 253

21288 Pride of Kent Cone 027:09-12 09/10/8? 0 0 9.3 8.0 51 38 0.25 0.00 0 0.00 0.00 0.00 0.00 0.00 308

21287 Banner Bale 211:06-09 09/08/87 0 0 12.6 8.0 61 36 0.21 0.00 0 2.21 2.58 0.00 61,11 17.16 611

21373 7006-398 Bale 230:28-32 09/09/8? 990 159 16.0 7.7 68 20 0.21 0.00 0 1.78 1.16 1.53 57.02 9.33 607

21382 7501-113 Cone 221:12-16 09/09/87 2200 213 9.7 ?.1 58 21 0.23 0,00 0 0.00 0.00 0.00 0.00 0.00 217

21155 8301-010 Bale 017:72-75 09/08/87 0 0 7,5 7.7 .19 23 0.2? 0.00 0 2.51 0.00 0.00 0.00 0.00 512

21155 8301-010 Bale 017:76-82 09/01/8? 0 0 6.1 7.3 1? 21 0.28 0,00 0 1.98 0.00 0.00 0.00 0,00 513

21155 8301-010 Bale 017:67-71 09/08/87 0 0 7.2 7.6 18 23 0.26 0.00 0 1.97 2.21 0.00 51.57 22.11 550

21155 8301-010 Bale 215:23-2? 09/09/8? 538 10 ?,1 8.1 1? 23 0.23 0.00 0 2.38 0.00 0.00 0.00 0.00 606

21155 8301-010 Bale 017:62-66 09/08/87 0 0 7.8 7.6 51 23 0.21 0.00 0 1.81 0.00 0.00 0.00 0.00 608

21186 7507-109 Cone 239:23-27 09/08/87 2200 211 11.1 7.8 59 32 0.25 0.00 0' 0.00 0.00 0.00 0.00 0.00 209

21190 8309-037 Cone 035:85-88 09/11/8? 0 0 3.7 7.5 33 22 0.22 0.00 0 0.00 0.00 0.00 o.eo 0.00 120

21190 8309-03? Bale 035:85-88 09/12/87 0 0 1.1 7.1 3? 22 0,21 0.00 0 1.36 0.00 0.00 0.00 0.00 576

21190 8309-037 Bale 210:23-27 09/09/87 895 10 1.1 7.3 39 21 0.25 0.00 0 1.58 3.16 0.00 66.02 17.03 613

21190 8309-03? Bale 229:28-32 09/08/87 1519 85 5.6 7.7 12 20 0.21 0.00 0 1".18 3.13 0.00 65.17 16.79 621

61007 19105 x 19058M Bale 232:01-05 09/02/8? 2278 68 3.0 8.0 27 30 0.22 0,00 0 0.75 0.00 0.00 0.00 0.00 313

61007 19105 x 19058M Cone 017:19-50 09/11/87 0 0 3,2 8.5 27 28 0.20 0.00 0 0.00 0.00 0.00 0.00 0.00 138

65009 BG x 19058M Cone 228:23-2? 09/08/8? 2000 211 10.7 7.3 59 37 0.26 0.80 0 0.00 0.00 0.00 0.00 0.00 199

7501-026 Gale 205:12-16 09/15/8? 2090 257 12.3 7.6 62 21 0.25 0.00 0 0.00 0.00 0.00 0.00 0.00 590

7501-031 Bale 206:12-16 09/15/87 1869 205 11,0 8.1 53 21 0.25 0.00 0 0.00 0.00 0.00 0.00 0.08 596

7501-111 Bale 223:12-16 09/11/87 1719 171 9.8 11.1 1? 33 0.23 0.00 .0 0.00 0.00 0.00 0.00 0.00 589

7501-137 Bale 231:12-16 09/11/6? 2271 221 9.7 8.6 53 31 0.21 0.00 'o 0.00 0.00 0.00 0.00 0.00 587

7507-062 Cone 235:23-2? 09/08/87 2200 190 8.6 7.7 53 37 0.23 0.00 0 0.00 8.00 0.00 0.08 0.00 207
8032-065 : Bale 210:17-21 09/15/87 1399 209 15.0 8.0 65 19 0.26 0.00 0 0.00 0.00 0.00 0.00 O.OQ 592

8301-067 Cone 226:12-16 09/09/87 600 37 6.1 7.1 15 25 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 218

8309-005 Cone 232:17-21 09/10/87 1200 99 8.3 7.1 51 22 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 293

8309-005 Bale 227:28-32 09/09/8? 1638 117 7.1 7.2 50 22 0.25 0.00 0 0.00 0.00 0.00 0.00 0.80 616

8101-192 Cone 110:36 08/31/87 1100 193 13.8 8.8 61 26 0.23 0.00 0 0.00 0.00 0.00 0.00 0.00 19

8108-016 Cone 151:29 09/02/8? 1800 183 10.2 9.2 53 26 0.22 0.00 0 0.00 0,00 0.00 0.00 0.00 65

8108-031 Bale 151:11 08/27/87 1108 105 7.5 7.8 19 23 0.21 0.80 0 0.91 0.00 0.00 0.00 0.00 335

8108-011 Cone 155:05 09/-02/8? 1200 127 10.6 7.5 59 27 0.23 0.00 0 0.00 0.00 0.00 0.80 0.00 72

8108-111 Bale 156:23 08/27/87 2261 112 6.3 8.2 11 26 0.26 0.00 0 0.00 0.00 0.00 0.00 0.00 261

8109-055 Cone 158:02 09/03/87 1600 108 6.7 7.2 18 23 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 123
8110-020 Cone 159:05 09/03/8? 1608 113 7.1 7.1 50 22 0.23 0.00 0 0.80 0.00 0.08 0.00 0.00 129

8112-010 Bale 166:21 09/03/8? 1621 150 9.3 7.2 56 38 0.27 0.00 0 0.99 0.00 0.00 0.00 0.00 159

8112-126

\

b

Cone 168:36 09/01/87 1100 121 8.6 7.1 55 21 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 111
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Cluster n= 7. yp= .7, avg % Left=» 81

Perle n= 7, yp= 4, avg % Left= 80

Galena n=14. yp=> 7. avg % Left=» 79

Nugget n=15. yp=* 6, avg % Left= 72

Stypian n=26. yp= 9, avg % Left= 70

Fuggle H n=22.. yp= 9, avg % Left= 69

Willamette n=13, yp= 9, avg % Left= 68

Epoica n=» 8. yp= 7, avg % Left=« 63

Tettnangep n=10, yp= 7, avg %Left= 61

21180 n=16. yp=10. avg % Left- 60

Chinook n= 5, yp=» 5, avg % Left= 58

21181 n=17, yp=» 9, avg % Left= 57

Olympic n= 5, yp= 4, avg % Left=* 57

Saazep n= 5. yp= 4, avg % Left= 57

Halleptauep MF n=12, yp= 6. avg % Left- 55

Tapget n=16, yp= 7. avg % Left= 54

Bullion n=23, yp=10, avg % Left' 50

Halleptauep n= 6, yp= 5, avg % Left= 48

Cascade n=«32. yp=10. avg % Left= 43

Bpeweps Gold n=23. yp=U, avg %Left= 42

65009 n=15, yp=»15, avg %Left= 29

1975-1985 SIX MONTH AMBIENT STORAGE^
OSU GERM PLASM COLLECTION
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ranked by Accession/Selection Number.
1987 Bale and 5-Cone Analyses at 82 iloisture Content(Bale) or Rs Is Basis(5-Cone) as of August 15, 1988

or Nursery P^'f Qtt/t\yffJ Haruest Yield Alpha Alpha Beta Alpha Gilo 2fl+B tiL/ Fiyr Htm Serial
Hunber Identification Type Location Date Lb/flc Lh/ac I % Ratio CoH HSI HSI Renain lODq H/C H/F (X) tt) Htmher

19001 'Brewers Gold Bale 001:01-01 09/11/87 1200 137 11.1 5.6 67 15 0.27 0.60 6(1 2.10 fl.OO 0.00* 0.00 fl.OO 652
21003 -fuT1 Bale 213:23-27 08/20/87 213 11 6.5 3.8 63 27 0.28 0.10 79 1.12 0.00 fl.OO fl.Ofl 0.00 377
21011 ^allertauff Bale fl(!7:01-fl1 08/18/87 198 23 1.7 3.1 58 19 0.30 0.11 81 0.61 0.00 fl.OO fl.Ofl O.flfl 276
21B11 -Billanette Bale 227:01-05 09/02/871553 101 G.7 1.3 61 33 0.33 0.39 90 1.210.01! 0.00 0.00 0.00 552

21012 6769-002 Bale 108:13-11 08/25/87 2151 82 3.8 2.6 59 32 0.33 0.11 82 0.51 0.00 O.flfl 0.00 fl.Ofl 350

21011 UyeNorthdoun Bale 019:05-08 08/18/87 281 23 8.3 1.5 61 21 0.25 0.33 81 1.09 fl.OO fl.OO O.flfl fl.OO 271
21019 "-Styrian, Yugo Bale 020:05-08 (18/18/87 501 26 5.2 2.6 66 28 0.28 0.31 92 0.71 O.flO O.flfl fl.Ofl fl.Ofl 269
21019 —Styrian, Yugo Bale 211:01-05 08/20/87 195 25 5.1 3.7 58 30 fl.28 0.39 81 0.70 fl.OO O.flfl 0.00 0.00 375
21056 Bullion, lOO.IJF Bale 206:01-05 09/01/87 1621 193 11.9 5,8 67 36 0.30 0.50 51 2.05 0.00 0.00 O.flfl O.flfl 319
21093 H.BreuerUF Bale 012:09-12 08/19/87 112 11 9.9 3.7 72 23 0.26 0.31 92 1.05 fl.OO 0.00 0.00 fl.OO 266

21097 -fluller Bitterer Bale 030:05-08 09/15/87 1600 111 9.0 1.9 65 31 0.26 0.55 63 2.20 0.00 fl.OO 0.00 0.00 577

21099 6921-006 Bale 210:23-27 08/20/87 1112 153 10.6 8.0 57 31 0.21 0.52 61 2.51 0.00 0.00 0.00 0,00 382

21112 Uye Target Uf Bale 016:09-12 08/19/87 1120 131 12.0 5.5 69 32 0.25 0.35 81 0.86 0.00 0.00 O.flfl fl.Ofl 371
21180 7003-113 Bale 212:12-16 09/11/8? 1817 193 10.6 B.8 55 28 0.21 0.16 70 1.33 0.00 O.flfl fl.Ofl fl.OO 503

21181 7003-213 Bale 201:17-21 09/10/87 0 0 10.0 8,2 55 38 0.23 0.29 90 8.6G fl.Ofl fl.Ofl fl.Ofl fl.OO G27

21182 Galena (13-16) Bale 808:05-08 09/11/871200 157 13.1 7.1 61 11 0.21 0.32 87 1.30 0.00 fl.Ofl 0.00 0.00 62G
21183 vTFoica (31-5) Bale 013:05-08 09/15/8? 1600 211 13.1 1.9 73 13 0.26 0.15 73 1.51 0.00 0.00 O.flfl 0.00 575
21185 vffirsbrucker Ger Bale 001:01-01 09/11/87 600 29 1.9 6.7 12 210.22 0.3186 0.97 3.39 0,00 10.96 30.88 582

21193 —Htigget Bale 237:01-05 09/03/8? 2110 356 11.6 5.0 75 25 0.2? 0.31 93 1.17 O.flfl O.flfl 0.00 0,00 532
21197 Tettnang? UF Bale 032=05-08 08/18/87 213 11 5.1 2.G 66 21 0.28 0.35 83 0.60 O.flfl fl.Ofl fl.Ofl 0.00 278
21197 Tettnang? UF Bale 232:28-32 08/20/8? 700 10 6.8 1.1 62 28 0.28 0.11 80 1.10 0.00 B.00 O.flfl 0.00 628
21197 Tettnang? UF Bale. 235:28-32 08/20/87 708 50 7.1 1.3 62 26 0.27 0.38 82 1.30 O.flfl 0.00 0.00 0.00 625
21197 Tettnang? UF Bale 210:28-32 08/20/87 512 38 7.5 1.3 63 27 0.27 0.37 80 0.91 0.00 0.00 0.00 0.00 623
21215 Horgard 1178, YBale B2?:05-08 08/18/871139 99 8.7 1.1 G8 33 0.27 0.37 82 1.15 O.flfl 0.00 11.00 0.00 277
21226 -^Chinook Bale 226:28-32 09/15/87 2000 31? 15.9 1.6 77 33 0.25 0.39 81 2.23 2.16 0.00 50.86 12.60 593

21227 •sj'erle Bale 220:01-05 09/01/87 913 93 10.2 1.1 71 29 0.26 0.32 88 0.83 O.flfl 0.00 0.00 0.00 110

21228 Ha flF? UF Bale 218:12-16 08/20/87 785 61 8.1 1.1 65 27 0.25 0.37 79 1.05 0.00 0.00 fl.OO 0.00 569

21238 Blisk, Yugo Bale 231:01-05 09/02/87 2312 305 13.2 1.8 73 31 0.26 0.63 56 2.73 0.00 O.flfl O.flO fl.OO 196
21276 Early Prolific Bale 023:09-12 08/19/8? 533 27 5.1 2.5 6? 21 0.29 0.36 85 0.G8 0.00 0.00 0.00 0.00 381
21281 Sunshine Bale 028:09-12 09/15/8? 100 33 B.2 2.7 75 35 0.29 0.37 87- 1.62 fl.OO 0.00 O.flfl O.flO 591

21283 yyeUiking Bale 030:09-12 08/19/87 363 26 7.3 1.3 63 23 0.26 0.36 81 0.81 O.flfl 0.08 0.00 0.00 378
21287 r-Banner Bale 211:06-09 09/08/87 0 0 12.6 8.0 61 36 0.21 0.51 62 2.21 2.58 0.00 61.11 17.1 G 611
21368 Yugo 88/150 Bale 201:81-05 09/01/871135 129 11.3 1.9 70 36 0.26 0.55 66 1.19 fl.OO fl.OO 0.00 O.Ofl 186
21369 Yugo 88/187 Bale 202:01-05 09/11/87 759 80 10.6 5.1 66 32 0.28 0.% 71 1.01 0.00 fl.OO fl.Ofl 0.00 551
21370 '" Yugo 88/201 Bale 201:01-05 09/01/87 683 76 11.2 1.3 72 32 0.25 0.10 78 1.53 0.00 O.flO 0.00 0.00 152
21373 V-T,flfl6-39B Bale 230:28-32 09/09/87 990 159 1G.0 7.7 60 20 0.21 0.32 88 1.78 1.16 1.53 57.02 9.33 607
21381 7007-175 Bale 223:28-32 09/08/87 961 87 9.1 1.8 66 33 0.30 0.10 81 1.58 0.00 0.00 O.BO O.flfl 183

21381 7007-175 Bale 223:28-32 09/08/87 9G1 87 9.1 1.8 66 33 0,30 0.00 0 1.58 0.00 0.00 O.flfl fl.OO G18

121155 8301-010 Bale 017:62-66 09/00/87 0 0 7.0 7.6 51 23 0.21 0.G1 57 1.81 0.00 0.00 O.Ofl O.Ofl 608

21155 8301-010 --Bale 017:67-71 09/08/87 0 0 7.2 7.6 18 23 0.26 0.76 15^.97 2.21 0.00 51.57 22.11 550
121155 8301-010 Bale 017:72-75 89/06787 0 0 7.5 7.7 19 23 0.27 0.81 10" 2.51 O.Ofl fl.OO fl.OO 0.00 512

21155 8301-010 Bale 017:76-82 09/01/07 0 0 6.1 7.3 17 21 0.28 0.73 17 1.98 fl.Ofl O.Ofl 0.00 O.flO 513
(21155 8301-010 —Bale 215:23-27 09/09/87 538 -10 7.1 8.1 17 23 0,23 0.76 11^2.38 0.00 0.00 fl.OO 0.00 606

21156 8303-016 Bale 018:62-66 00/26/87 0 0 1.1 5.5 11 27 0.21 0.17 71 1.31 0.00 0.00 O.flfl O.flfl 562

21156 8303-016 Bale 018:67-72 08/2G/87 0 0 1.8 5.5 16 25 0.21 0.11 72 0.86 0.00 0.00 fl.OO 0.00 563

21156 8303-016 Bale 018:73-77 08/26/87 0 0 1.2 5.5 13 28 0.25 0.19 68 D.93 fl.OO fl.OO 0.00 fl.OO 5G1

21156 8303-016 Bale 018:78-82 08/21/87 0 0 3.7 5.2 11 21 0.23 0.50 68 1.09 3.16 0.00 39.66 31.71 515

21156 8303-016 Bale 218:23-27 09/10/87 606 30 1.9 5.1 18 26 0.26 0.61 55 1.52 0.00 0.00 0.00 0.00 601

[21157 8303-117 Bale 019:62-66 09/08/87 0 0 5.1 3.9 58 25 0.30 0.58 65 1.69 0.00 0,00 0,00 0.00 631
L21157 8303-117 Bale 019:67-71 09/08/87 0 11 6.2 1.0 61 25 0.27 0.55 66 1.36 0.00 0.00 0.00 0.00 117
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1987 Bale and 5-Cone Hnalyses at 82 Moisture Content(Bale) jr As Is Basis(5-Cone) as of August 15, 1988

flccessi on

ery • Harvest Yield Alpha Alpha Beta Alpha 6 fio JOT'

Oil

or Hurt nL/ ilyr Hun Serial

Hunber Identification Tgpe Location Bate Lb/Bc Lb/ac X X Ratio CoH HSI HSI Renain 100a H/C H/F (X) a) Hunber

21157 —S303-117*t—^ Bale 019:72-76 09/08/87 0 0 6.1 3,7 62 21 0.31 0.59 61 1.36 3.13 0.00 51.11 23.51 511

21157 8303-11? Bale 019:77-82 08/26/87 0 0 6.0 3.7 62 21 0.26 0.12 77 1.59 0.Oil 0.00 O.Ofl O.flO 566

21157 ,B-B3f03-11 ?•—— Bale 220:23-27 09/10/8? 580 39 6.7 1.1 62 26 0.29 0.63 59 1.G7 fl.OO O.flO 0.00 fl.OO 612

21158 8304-119 Bale 020:67-71 09/08/87 (1 0 3.7 5.9 39 21 fl.28 0.51 65 1.32 O.flfl fl.OO O.flO fl.OO 630

21158 8301-119 Bale 020:72-76 09/08/87 0 0 3.1 5.1 37 21 0.32 0.56 72 1.21 3.11 0.00 10.99 33.13 519

21158 8301-119 Bale 020:77-82 09/08/87 0 0 3.2 5.1 37 25 (1.31 0.52 76 1.31 fl.flfl fl.OO O.Ofl 0.00 516

21158 8381-119 Bale 203:23-27 09/08/87 106 20 1.9 5.1 18 21 0.21 0.15 68 0.87 0,00 O.flO fl.flfl fl.Ofl 605

21159 8308-066 Bale 135:01-08 09/08/87 195 17 3.1 3.7 18 2? 0.32 0.15 89 0.98 3.18 1.65 11.13 23.17 517

21159 8308-066 Bale 135:09-13 09/08/87 290 12 1.2 1.0 51 2? 0.29 0.11 81 0.67 fl.OO 0.00 0.00 0.00 632

21159 8308-066 Bale 207:28-32 09/08/87 299 12 1.0 3.1 51 21 0.29 11.11 81 0.66 0.00 0.00 fl.Ofl 0.00 609

21170 8301-018 Bale 002:62-66 08/28/87 0 0 2.8 1.6 37 23 0.32 0.35 89 0.32 O.Ofl 0.00 0.00 O.Ofl 530

21170 8301-018 Bale 002:67-71 08/28/87 0 0 3.2 1.8 18 23 0.28 0.37 78 B.61 3.01 0.00 16.91 11 .B1 533

21170 8301-018 Bale 002:72-76 08/28/87 0 0 3.5 1.5 11 21 0.23 0.33 81 0.11 0.00 O.flfl 0.00 fl.OO 531

21170 8301-Dl8 Bale. 802:77-82 08/23/87 0 0 3.5 1.7 12 22 0.21 0.38 73 0.3? O.flfl 0.00 0.00 fl.OO 565

21171 8301-062 Bale. 003:62-66 08/28/87 fl 0 5.6 5.8 19 21 0.33 0.17 76 0.96 0.00 O.Ofl 0.00 0.00 531

21171 0301-062 Bale 003:67-71 08/28/87 0 fl 7.8 5.6 58 21 0.25 0.17 67 1.19 2.77 0.00 20.21 11.10 567

21171 8301-062 Bale 003:72-76 08/28/8? 0 0 6,5 6.1 52 19 0.29 0.11 71 0.86 0.00 0.00 O.Ofl 0.00 535

21173 8303-001 Bale 005:62-66 08/28/8? fl 0 3.0 5.5 35 23 0.26 0.59 61 1.16 0.00 fl.OO 0.00 fl.OO 571

21173 8303-001 Bale 005:67-71 08/28/87 0 0 3,2 5.1 37 21 0.27 0.00 0 0.91 3.52 16.63 12.15 30.01 571

21173 8303-001 Bale 005:72-76 08/28/87 0 fl 2.7 5.6 33 21 0.29 0.61 59 1.21 0.00 0.00 0.00 0.00 536

21173 8303-001 Bale 005:77-81 08/28/87 fl 0 2.6 5.1 31 25 0.30 0.61 65- 1.16 0.00 0.00 0.00 fl.OO 537

21175 8303-017 Bale 007:62-66 09/01/87 0 (1 1.5 5.0 18 21 0.29 0.17 72 1.35 3.12 0.00 17.11 29.17 538

21175 8303-017 Bale 007:67-71 09/01/87 fl fl 1.5 5.0 1? 25 0.31 0.16 80 1.2? O.flO 0.00 0.00 0.00 539

21175 8303-017 Bale 007:72-75 09/01/87 0 0 1.2 1.7 17 21 0.32 B.16 82 1.09 O.Ofl fl.OO 0.00 O.flO 510

21175 0303-017 Bale 007:76-82 09/01/87 0 0 1.1 1.7 16 25 0.31 0.16 79 1,13 fl.OO 0.00 0.00 0.00 511

21178 0303-076 Bale 217:06-10 09/01/87 813 31 3.1 5.1 10 26 0.31 0.18 76 1.23 3.13 20.60 13.59 29.67 510

21181 8303-116 Bale 013:62-66 08/19/87 0 fl 5.2 1.5 51 21 0.25 0.11 71 1.66 0.00 0.00 0.00 0.00 572

21181 8303-116 Bale 013:67-71 08/19/87 0 0 5.3 1.6 53 21 0.26 0.10 83 0.90 0.00 0.00 0.00 fl.OO 561

21181 8303-116 Bale 813:72-77 08/19/87 fl fl 1.2 1.7 17 23 0.33 0.16 75 0.85 3.52 0.00 26.37 13.35 551

21181 8303-116 Bale 013:78-82 08/19/87 0 0 5.2 1.2 55 21 0.25 0.38 81 0.86 0.00 0.00 0.00 0.00 560

/hm 8305-017 Bale 816:62-65 00/26/87 0 0 1.0 1.5 17 26 0.27 0.10 81 0.89 O.Ofl 0.00 O.Ofl fl.OO 556^

-*2ll8l 8305-017 Bale 016:66-69 08/26/87 0 B 1.3 1.5 19 25 0.20 0.39 83 1.02 O.flO 0.00 0.00 0.00 557—

7T181 8305-017 Bale 016:70-71 08/26/8? 11 fl 1.6 1.3 51 21 0.26 0.35 90 0.76 3.13 0.00 29.35 11.77 m*~~~

-41484- . 8305-017 Bale 016:75-79 08/26/87 fl fl 1.7 1.6 50 26 0.21 B.33 96 0.97 0.00 0.00 0.00 0.00 ~-§59-—

•-£1181 ' 0305-017 --Bale 201:23-27 09/09/87 290 13 1.1 1.8 18 21 0.28 0.13 78 0.78 0.00 0.00 0.00 0.00 611—

-8190"" 8309-037 Bale 035:85-88 09/12/87 0 0 1.1 7.1 37 22 0.21 0.78 13 1.36 O.flfl 0.00 0.00 0.00 576

21190 8309-037 Bale 218:23-27 09/09/87 895 10 1.1 7.3 30 21 0.25 0.68 50 1.58 3.16 0.00 66.02 17.03^ 613

21190 8309-037 Bale 229:28-32 09/08/8? 1519 85 5.6 7.7 12 20 0.21 0.57 62 1.18 3.13 0.00 65.1716.79 621

21191 8105-026 Bale 119:11 08/21/87 1237 78 6.3 1.5 50 22 0.27 0.39 81 0.88 2.73 0.00 31.18 35.50 189

21192 8108-022 Bale 151:35 08/27/87 2005 115 7.2 5.7 56 21 0.25 0.16 69 1.39 0.00 0.00 0.00 0.00 281

"""W£09 ^-.fuggle H Bale 010:01-01 08/J8/87 661 33 5.0 2.6 66 26 0.28 0.31 86 0-.H 0.00 0.00 O.Ofl 0.00 273

56001 Hallertauer Bale 011:01-81 08/18/87 327 15 1.7 1.5 51 20 0.23 0.16 65 0.50 3.51 0.00 36.18 3G.25 281

61019 Yugo Golding Bale 017:01-01 08/18/87 212 11 1.1 2.7 62 25 0.27 0.37 83 0.71 0.00 0.00 0.00 0.00 275

61020 Sau Golding Bale 018:01-01 08/18/87 331 17 5.0 2.1 67 27 0.28 (1.36 96 0.93 0.00 0.00 0.00 0.00 272

61021 """fettnanger Bale 019:01-01 08/18/87 13 2 1.8 1.5 52 23 0.25 0.17 68 0.76 3.39 1.10 52.30 17.21 282

62013 Comet Bale 020:01-01 09/11/87 1600 217 13.6 1.3 76 12 0.27 0.36 86 2.16 0.00 0.00 0.00 0.00 519

61003 19105 x 1917311 Bale 018:51-52 09/11/87 0 0 1.3 5.0 21 39 0.28 0.57 61 1.03 0.00 0.00 0.00 0.00 578

61007 19105 x 19058H Bale 232:01-05 09/02/87 2278 68 3.0 8.0 27 30 0.22 0.50 59 0.75 0.00 0.00 0.00 0.00 313

61107 "—Northern Breuer Bale 001:05-08 00/19/87 356 32 9.1 3.6 72 25 0.27 0.31 86 1.01 0.00 0.00 0.00 0.00 267

66050 Alliance Bale 812:05-08 08/18/87 555 32 5.8 2.3 71 29 0.27 0.33 87 0.66 0.00 0.00 0.00 0.00 268

80
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1987 Bale and 5-Cone Analyses at 82 fioisture Content(Bale) or As Is Basis(5-Cone) as of Rugust 15, 1988
Accession Oil

or Nursery HaruesL Yield Alpha Alpha Beta Alpha 6 Wo XR+B ill/ Nyr Hun Serial

Hunber Identification Type Location Date Lb/flc Lb/ac X X Ratio CoH! HSI HSI Renain 100c1 H/C H/F (X) (X) Hunber

66052 Pride Ringaood Bale 810:05-08 09/11/87 1600 118 9.2 6.0 61 33 0.25 0.38 80 1.12 8.09 0.0019,89 1,06 653

6760-029 Bale 106:05-06 08/25/87 2176 91 1.3 5.1 15 16 0,20 fl.flfl 0 1.01 fl.OO 8.00 0.00 0.00 508

6760-013 Bale 107:05-06 08/25/87 1237 61 5.2 5.1 19 22 0.29 8.80 1) 0.98 fl.flfl 0,00 0.00 fl.OO 318

6760-017 Bale 108:05-06 88/25/87 2133 97 1.6 1.2 52 13 0.31 0.00 fl 1.23 fl.OO 0.00 fl.OO 0.00 351

6763-010 Bale 118:05-06 08/21/87 2730 117 1.3 3,0 59 52 0.33 O.Ofl fl 0.93 O.Ofl O.flfl fl.OO 0.00 502

6771-021 Bale 109:13-11 08/25/87 2261 111 5.0 3.1 60 10 0.31 O.flfl fl 0.59 0.00 0.00 0.00 fl.OO 312

7501-001 Bale 202:12-16 09/11/87 1655 206 12,5 7.0 61 30 0.25 0.12 71 1.75 fl.OO O.Ofl 0,00 0.00 591

7501-1)26 Bale 205:12-16 09/15/87 2090 257 12.3 7.6 62 21 0.25 0.16 70 2.22 0.00 0.00 fl.Ofl O.flfl 590

7501-031 Bale 206:12-16 09/15/87 1869 205 11.0 8.1 58 21 0.25 0.11 77 1.71 0.00 0.00 fl.Ofl fl.flfl 596

7501-111 Bale 223:12-16 09/11/87 1719 171 9.8 11.1 17 33 0.23 0.50 61 2.01 0.00 0.00 0.00 fl.OO 589

7501-137 Bale 234:12-16 09/11/87 2271 221 9.7 8.6 53 31 0.21 0.59 55 1.52 0.00 0.00 0.00 fl.OO 58?

7801-016 Bale 216:17-21 08/28/87 998 109 10.9 5,2 68 32 0.21 0.00 0 1.35 O.flfl O.flO 0.00 0.00 568

0019-003 Bale 215:01-05 09/01/87 815 73 8.6 6.5 57 38 0.30 0.00 fl 1.22 0.00 0.00 O.flfl 0,00 111

B020-032 Bale 221:81-05 09/18/87 1305 126 9.6 1.3 69 12 0.31 0.00 fl 1.23 0.00 0.00 0.00 O.flO 617

0021-001 Bale 221:86-10 09/05/87 973 71 7.3 2.9 71 29 0.30 O.Ofl fl 1.86 0.00 0.00 0.00 0.00 169

8021-811 Bale 225:01-05 09/02/87 1133 91 6.3 1,0 61 29 0.31 0.00 0 1.72 0.00 0.00 fl.OO fl.OO 197

0021-011 Bale 225:06-10 09/01/87 538 18 8.8 2.7 76 11 0.32 fl.Ofl 0 1.00 0.00 O.flO 0.00 0.00 183

8821-035 Bale 230:01-05 09/02/87 1263 102 8.1 2.7 75 39 0.35 0.00 0 1.28 0.00 0.00 0.00 0.00 370

8021-019 Bale 233:01-05 09/02/87 759 57 7.5 2.7 71 31 0.35 0.00 fl 1.29 fl.OO 0.00 O.flfl 0.00 379

8022-079 Bale 216:06-09 09/08/87 712 73 9.9 3.6 73 28 0.29 O.flO fl 1.18 0.00 0.00 fl.flfl fl.OO 615

8022-211 Bale 210:12-16 09/15/87 1067 93 8.7 2.3 79 11 0.30 0.00 0 8.60 0.00 0.00 fl.OO 0.00 597

8023-002 Bale 211:12-16 09/11/87 93D 61 6.9 5.0 58 31 0.30 0.00 0 1.55 0.00 0.00 0.00 O.flfl 581

8021-080 Bale 213:12-16 09/11/87 961 182 10.6 1.3 71 13 0.31 0.00 0 1.17 0.00 0.00 0.00 0.00 586

8025-057 Bale 219:12-16 89/11/87 1519 122 8.0 3.0 73 28 0.30 O.Ofl 0 1.69 O.OQ 0.00 0.00 0.00 581

8026-152 Bale 222:12-16 09/11/87 1357 133 9.8 1.7 67 25 0.30 0.00 0 2.02 fl.OO 0.00 0.00 O.Ofl 579

8029-011 Bale 283:17-21 09/10/8? 715 71 9.9 3.3 75 23 0.31 0.00 0 1.19 0.00 0.00 0.00 0.00 637

8030-012 Bale 205:17-21 09/10/87 8 0 13.1 6.9 65 35 0.25 0.00 0 1.20 0.00 0.00 0.00 0.00 683

8030-035 Bale 206:17-21 09/10/87 0 fl 11.8 3.7 75 35 0.33 0.00 D 1.20 0.00 0.00 0.00 0.00 618

0030-082 Bale 209:17-21 09/11/87 717 51 7.5 2.5 75 31 0.31 0.80 0 0.75 0.00 0.00 0.00 0.00 650

8030-111 Bale 211:17-21 90/11/87 1118 100 8.9 3.1 71 36 0.31 0.00 0 1.08 O.Ofl 0.00 O.flfl fl.OO 638

8030-171 Bale 220:17-21 09/11/87 1176 118 10.0 1.0 72 12 0.32 0.00 0 1.16 0.00 0.00 0.00 fl.OO 610

8031-002 Bale 222:17-21 09/11/87 1711 191 11,1 5.7 66 33 0.2G O.flfl fl J.38 0.00 0.00 0.00 0.00 601

8031-012 Bale 221:17-21 09/11/87 1152 136 11,8 5.6 68 31 0.26 0.00 0 1.31 0.00 0.00 O.flfl fl.flfl 619

8031-057 Bale 225:17-21 89/11/87 1877 217 11.5 1.9 70 15 0.26 0.00 0 1.76 0.00 0.00 0.00 0.00 619

8031-161 Bale 229:17-21 09/11/87 1819 209 11.3 1.8 70 12 0.28 0.00 fl 1.30 0.00 0.00 0.00 0.00 598

803M71 Bale 231:17-21 09/11/87 2082 181 8.8 2.9 75 35 0.37 O.flO 0 1.62 fl.OO 0.00 0.00 O.flO 585

8032-016 Bale 238:17-21 09/15/87 1186 130 11.0 5.9 65 33 0.29 0.00 0 0,76 O.Ofl 0.00 0.00 0.00 573

8032-065 Bale 210:17-21 09/15/87 1399 209 15.0 8.Q 65 19 0.26 0.00 II 3.61 0.00 0.00 0.00 0.00 592

0033-031 Bale 216:23-27 09/09/87 1800 157 8.7 1.2 67 26 0.31 0.00 fl 1.25 0.00 0.00 8.80 O.Ofl 613

8031-018 Bale 217:23-27 89/10/8? 1216 66 5.3 3.5 60 30 0.35 O.Ofl 0 1.77 0.00 0.00 0.00 0.00 599

8036-020 Bale 221:23-27 09/10/87 1160 87 7.5 2.6 71 13 0.31 0.00 0 1.19 0.00 0.00 0.00 0.00 636

8036-026 Bale 222:23-27 09/10/87 1831 101 5.5 5.1 52 10 0.26 0.00 0 1.31 0.00 0.00 fl.OO 0.00 635

8036-052 Bale 226:23-27 09/10/87 2312 201 8.8 2.7 77 25 0,32 0.37 91 1.71 0.00 0.00 0.00 0.00 617

8036-066 Bale 229:23-27 09/10/87 1212 101 8.3 3.1 71 31 0.32 0.00 0 1.71 0.00 0.00 O.OQ 0.00 602

8036-083 Bale 231:23-27 09/10/87 1382 128 9.3 1.9 66 38 0.20 0.00 fl 1.30 0.00 0.00 0.00 0.00 621

8036-081 Bale 232:23-27 09/10/87 1229 80 6.5 3.1 68 26 0.33 0.00 0 1.2? fl.OO 0.00 0.00 0.00 620

8037-036 Bale 217:20-32 09/09/87 990 71 7.1 3.3 69 13 0.30 0.38 83 0.02 0.00 0.00 0.00 0.00 611

8037-068 Bale 218:28-32 09/09/87 1212 113 9.3 3.0 76 32 0.33 0.00 0 1.65 0.00 0.00 O.OQ O.OQ 383

8037-075 Bale 219:28-32 09/09/87 1007 8? 8.6 1.1 66 10 0.29 0.00 0 11.95 0.00 0.00 0.00 0.00 381

8037-090 Bale 220:28-32 89/09/87 1318 103 7.6 1.9 61 38 0.31 0.36 89 0.93 0.00 0.00 0.00 0.00 616
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1907 Bale and 5-Cone final ,ises at 82 i'loisti re Cortentdlale) or As s 8asis(5-Cone) as of flugusl 15, 1388

Accession flil

or Hursery Haruest Yield Alpha Alpha Beta Alpha Gilo xm nU fiyr Hun Serial

Hunber Identification Type Location Oate Lb/Ac Lb/ac X X Ratio CoH HSI. HSI Renain lOflq H/C H/F (X)

0.00

a)

fl.OO

Hunber

8037-098 Bale 221:28-32 09/09/87 1271 68 5.1 3.2 62 37 0.31 0,00 0 0.95 O.Ofl 0.00 612

8037-122 Bale 222:28-32 09/09/87 1297 182 7.8 3.5 69 10 0.33 O.flO 0 2.00 0.00 0.00 0.0!) 0.00 615

8037-136 Bale 221:28-32 09/09/87 1297 106 8.1 3.3 71 30 0,32 0.13 82 1.68 0.00 0.00 0.00 fl.Ofl 61ti———™"

8301-001 Bale 205:06-10 09/03/87 1813 119 6.1 6.2 51 30 0.29 0.00 0 0.98 0.00 fl.OO 0.00 O.flO 119

8381-007 Bale 206:06-10 09/03/8? 1617 78 1.8 1.8 50 21 0.29 0.00 0 1.02 0.00 fl.OO 0.00 O.flO 15?

8301-021 Bale 287:06-10 09/03/87 1216 55 1.1 5.0 17 21 0.30 fl.flfl 0 0.58 O.flO 0.00 0.00 fl.OO 17?

8301-036 Bale 200:06-10 09/03/8? 1621 38 2.3 6.7 26 35 0.25 O.flfl 0 0.05 0.00 0.00 0.00 0.1)0 181

8301-851 Bale 209:06-10 09/03/87 1023 76 7.1 6.0 56 31 8.29 0.00 0 1.13 fl.Ofl 0.00 0.00 0.00 172

8301-057 Bale 211:06-10 09/03/87 1711 82 1.7 3.1 58 27 0.29 0.00 fl 0.30 0.00 0.00 0.00 fl.OO 156

8301-063 Bale 210:01-05 09/01/87 712 59 7.9 5.3 60 32 0.28 0.00 fl 0.07 0.00 fl.OO 0.00 O.flO 332

8303-020 Bale 218:01-05 09/01/87 811 60 7.3 1.6 61 23 8.26 0.00 fl 1.11 0.00 O.Ofl 0.00 O.flfl 158

0303-03? Bale 221:01-05 09/02/87 751 31 1.5 3.3 58 20 8.32 O.OQ fl 0.75 0.00 fl.OO 0.00 0.00 372

8303-039 Bale 222:01-05 09/82/87 1032 36 3.1 1.9 11 26 0.32 fl.OO 0 0.68 0.00 O.Ofl 0,00 0.00 194

8303-019 Bale 211:06-10 09/03/87 961 37 3.8 2.2 63 22 0.11 0.00 fl 0.13 0.00 O.Ofl 0,00 0,00 455

8303-086 Bale 218:06-10 09/01/87 1310 19 3.7 2.5 59 25 0.31 0.00 fl fl.Ofl 0.00 fl.OO 0.00 0.00 181

8303-091 Bale 219:86-10 09/01/87 1382 60 1.3 3.1 58 20 0.31 0.00 fl 0.63 fl.OO 0.00 0.00 0.00 167

8303-122 Bale 215:06-10 09/01/87 981 83 8.1 3.2 72 21 0.29 0.00 fl 1.60 0.00 0.00 O.flfl 0.00 179

8301-027 Bale 226:86-10 09/01/8? 998 32 3.2 5.7 36 23 0.27 0.00 fl 0,91 0.00 O.Ofl 0.00 fl.OO 165

0301-032 Bale 227:06-11) 09/01/87 793 31 1.3 3.8 53 19 0.29 0.00 fl 0.63 0.00 0.00 0.00 fl.OO 166

8305-822 Bale 211:12-16 09/11/87 785 35 1.5 3.1 59 23 0.33 O.Ofl fl 0.87 0.00 0.00 0.00 Q.00 580

8308-016 Bale 207:17-21 09/10/87 930 5? 6.2 1.3 59 26 0.3D 0.00 0 • 1.10 0.80 0.00 O.flO 0.00 641

8308-03G Bale 208:17-21 09/10/8? 1100 75 5.1 1.6 51 23 0.31 0.00 0 0.69 0.00 0.00 0.00 0.00 629

8308-011 Bale 217:17-21 09/11/871135 83 7.3 1.B 61 23 0.31 0.00 0 1.30 O.flfl 0.00 fl.OO O.Ofl 688

8308-816 Bale 219:17-21 09/11/87 79fl 60 7.6 5.1 60 27 0.31 0.00 0 2.21 0.00 0.00 0.00 0.00 639

8389-005 Bale 227:28-32 89/09/87 1638 11? 7.1 7.2 50 22 0.25 0.00 0 1.88 0.00 0.00 O.flfl 0.00 646

8309-007 Bale 235:17-21 09/11/87 1310 136 10.1 6.2 62 25 0.26 0.00 0 1.89 fl.OO 0.00 0.00 O.flO 588

8309-000 Bale 237:17-21 89/11/8? 1160 123 10.6 5.5 66 23 0.28 0.00 0 2.18 0.00 0.00 O.flO O.Ofl 651

8389-021 Bale 211:17-21 09/15/87 1312 98 7.1 5.7 57 23 0.29 0.00 0 2.11 0.00 fl.OO O.flO 0.00 595

8101-001 Bale 137:04 08/28/87 1193 113 9.6 5.6 63 27 0.28 0.61 51 2.00 0.00 0.00 0.00 O.Ofl 366

8101-011 Bale 137:11 00/28/87 1900 63 3.3 3.8 17 23 B.31 0.39 00 0.22 fl.OO 0.00 fl.OO 0.00 317

8101-132 Bale 139:2t 08/19/87 2132 116 6.0 5.7 52 21 0.32 0.03 12 1.57 0.00 0.00 0.00 0.00 555

0101-196 Bale 118:10 08/19/8? 2389 128 5.1 1.9 52 26 0.31 0.06 4k 0.00 0.00 0.00 0.00 0.00 553

8102-060 Bale 112:85- 08/21/87 1877 127 6.8 3.2 68 22 0.2? 0.35 85 0.71 0.00 0.00 0.00 O.OQ 521

8102-085 Bale 112:22 08/21/8? 1150 95 6.6 2.5 72 23 0.31 0.00 0 0.61 0.00 0.00 0.00 0.00 173

8182-093 Bale 112:30 08/21/87 2153 119 6.1 2.7 69 25 0.30 0.36 83 0.73 0.00 0.00 0.00 0.00 52?

0102-099 Bale 112:36 88/21/87 1150 187 7.1 3.0 71 26 0.29 0.30 82 0.75 0.00 0.00 0.00 fl.OO 161

8102-101 Bale 112:11 08/21/87 1661 118 6.6 2.8 70 27 0.31 0.00 8 0.70 0.00 0.00 0.00 0.00 162

8182-157 Bale 113:12 08/21/87 1066 63 5.9 3.1 61 21 0.30 0.00 Q 0.80 0.00 0.00 0.00 0.00 521

8102-169 Bale 111:02 08/21/871621 132 8.1 3.6 69 26 0.27 0.00 0 0.07 0.00 0.00 0.00 fl.OO 529

0102-171 Bale 111:07 08/21/87 2005 81 1.1 2.6 61 22 0.35 0.00 0 0.13 O.Ofl 0.00 0.00 0.00 523

8103-003 Bale 111:19 08/21/87,2133 186 5.8 1.0 56 23 0.26 0.11 69 0.35 0.00 0.00 0.00 0.00 517

0103-007 Bale 111:23 08/21/87 2316 130 5.5 3.1 62 18 0.27 0.18 68 0.11 0.00 O.flO 0.00 0.00 525

8103-012 Bale 111:28 08/21/87 1621 56 3.5 5.1 11 22 0.27 0.00 0 0.50 0.00 0.00 0.00 O.Ofl 388 ,

8103-111 Bale 116:23 08/21/87 2018 93 1.5 3.1 60 26 0.30 0.17 70 0.17 0.00 0.00 0.00 0.00 518 /
8103-129 Bale 116:11 08/21/87 2176 91 1.2 3.1 58 20 0.32 0.18 71 0.67 0.00 0.00 0.00 0.00 522/

8101-020 Bale 117:12 08/21/87 1021 63 6.1 1.1 60 18 0.27 0.00 0 0.11 0.00 0.00 0.00 0.00 y820

8105-007 Bale 119:25 08/21/87 1237 85 6.8 1.9 58 25 0.27 0.00 0 0.06 0.00 0.00 0.00 o.oa/ 526

8105-010 Bale 119:28 08/21/87 1621 126 7.8 1.3 65 27 0.28 0.39 83 0.99 0.00 0.00 D.DO jm 528

8105-013 Bale 119:31 08/21/87 1719 115 6.6 1.5 60 21 0.27 0.10 77 1.16 0.00 0.00 yd O.Ofl 507

8105-018 Bale 119:36 08/21/87 1536 97 6.3 1.2 60 25 0.29 0.00 0 1.18 0.00 0.00/4m 0.00 505
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Accession

Hargest Yield Alpha Alpha Beta Alpha 6 iln IM

Oil

or Nursery lU Flyr Hun Serial

Hunber Identification Ivoe Location

Bale 119:12

Date Lb/Re Lb/ac X X Ratio CoH HSI HSI Renain 100c H/C H/F (X) (X) Hunber

8105-021 08/21/87 1193 92 6.2 3.1 66 23 0.28 0.35 81 0.97 0.00 0.80 'O.flfl 0.00 188

8105-027 Bale 119:15 08/21/87 1322 82 6.2 3.9 61 22 0.31 0,38 88 1.03 0,00 0,00 fl.Ofl 8.00 622

8105-028 Bale 119:16 08/21/87 1280 92 7.2 3.9 65 23 0.27 0,35 85 0.85 O.flfl 0,00 fl.OO fl.OO 193

8185-039 Bale 150:05 08/21/87 2171 212 8.6 5.5 61 26 0.26 0.10 78 1.36 8.00 O.flO 0.00 0.00 506

8105-015 Bale 150:11 08/21/87 2171 187 7.6 3.3 70 26 0.30 0.31 88 0.97 0.00 fl.flfl 0.00 0.00 192

8105-052 Bale 150:18 08/21/87 1365 108 7.9 1.6 63 2? 0.26 0.38 B1 1.15 O.flfl 0.00 O.Ofl 0.00 516

8105-059 Bale 150:25 08/21/8? 2005 133 6.6 1.0 62 23 0,29 0.11 71 1.19 0.00 0,00 fl.OO fl.OO 191

8105-083 Bale 150:19 08/21/8? 1621 186 6.6 1.3 60 26 0.29 8.00 fl 1.21 O.flfl fl.OO O.flO fl.OO 509

8105-081 Bale 150:50 08/24/87 1621 151 9.3 3.7 72 20 0.28 fl.OO B 0.97 0.00 fl.OO 0.00 0.00 510

8105-101 Bale 151:15 08/21/8? 2261 203 9.0 1.2 68 20 0.2B 0.31 89 1.11 0.00 O.flO O.flO fl.Ofl 515

8105-103 Bale 151:17 08/21/87 1557 126 8.1 3.2 71 19 0.28 fl.33 90 0.19 0.00 0.00 0.00 0.00 511

8105-184 Bale 151:18 88/21/8? 1108 127 9.0 1.1 69 25 8.29 0.36 82 0.93 0.00 0.00 fl.flfl 0.00 512

8405-119 Bale 151:33 08/21/87 1280 89 7.0 1.2 62 21 0.2? O.flfl 8 0.91 0.00 fl.OO 0.00 0,00 190

8406-004 Bale 151:38 08/21/87 2176 190 8.7 2.7 76 21 0.28 0.32 91 D.78 0.00 0.00 0.00 0.00 501

8406-007 Bale 151:11 08/21/87 1066 61 6.8 1.0 60 21 0,29 O.Ofl 8 1.82 0.00 fl.OO 0.00 O.OQ 511

8106-016 Bale 151:50 Q8/21/87 1408 105 7.5 5.6 57 21 0.27 0.50 68 1.51 0.00 0.00 fl.OO fl.flfl 195

8106-026 Bale 152:88 08/25/87 2171 189 7.6 3.2 70 26 0.28 0.39 82 0.85 O.Ofl O.Ofl O.flfl 0.00 338

0106-029 Bale 152:11 88/25/87 59? 11 6.9 1.0 63 21 0.26 O.flO 8 0.50 0.00 fl.Ofl fl.OO O.flfl 331

8106-038 Bale 152:28 08/25/8? 2282 191 8.5 3.1 72 22 0.28 0.19 68 0.65 0.(10 O.Ofl fl.OO 0.00 500

8106-015 Bale 152:27 08/25/87 1877 151 8.2 2.8 71 25 0.31 0,11 78 1.18 fl.OO fl.Ofl 0.00 0.00 187

8106-058 Bale 152:10 08/25/87 1150 91 6.5 3.8 63 21 0.33 0,31 88 0.77 0.00 0.00 0.00 0.00 199

8106-062 Bale 152:11 88/25/87 1150 138 9.5 1.5 68 21 0.29 0.11 77 1.10 0.00 O.Ofl 0.00 0.00 503

8106-061 Bale 152:16 08/25/87 1536 123 8.8 3,8 68 25 0.28 0.16 76 1.2? 0.00 O.flO 0.00 O.Ofl 501

8106-065 Bale 152:17 88/25/87 1792 138 7.7 3.9 66 17 8.28 0.30 93 0.19 0.00 0.00 0.00 0.00 513

8106-081 Bale 153:11 08/25/87 1962 169 8.6 3.8 69 22 0.27 0.38 83 1.07 0.00 O.flfl O.flfl 0.00 316

8106-085 Bale 153:15 88/25/8? 1792 113 8.0 1.1 66 21 0.29 0.12 78 1.20 0.00 0,00 0.00 O.Ofl 190

8106-088 Bale 153:18 08/25/87 1877 172 9.2 5.1 61 22 0.27 0.51 61 1.10 0.00 0.00 O.flfl fl.flfl 325

8187-006 Bale 153:26 08/25/87 1365 115 8.1 5.1 62 23 0.28 0.13 71 1.19 0.00 0.00 0.00 fl.OO 311

8107-015 Bale 153:35 88/25/87 1856 111 7.8 1.1 61 27 0.28 fl.50 67 1.18 0.80 0.00 0.00 0.00 323

0107-019 Bale 153:39 08/25/87 169 35 7.5 1.1 63 23 0.26 0.00 0 0.77 0.00 0.00 0.00 0.00 322

8107-020 Bale 153:40 08/25/87 1193 127 8.5 1.1 68 25 0.28 0.10 79 0.93 0.00 0.00 O.Ofl 0.00 321

8107-021 Bale 153:11 08/25/87 768 82 18.7 1.6 70 25 0.26 0.00 0 1.32 0.00 0.00 0.00 O.Ofl 327

0107-026 Bale 153:16 08/25/87 1021 97 9.5 1.6 67 28 0.26 0.18 67 1.11 0.00 0.00 0.00 O.flfl 336

0107-029 Bale 153:19 08/25/87 1066 107 10.1 3.3 75 23 0.28 O.Ofl 0 1.20 fl.OO O.flO 0.00 0.00 315

8107-035 ' Bale 151:03 08/27/87 1150 133 9.2 1.1 69 25 0.28 0.39 78 1.15 0.00 0.00 0.00 0.00 371

8107-037 Bale 151:05 08/27/87 1661 139 0.1 3.1 73 30 0,31 0.52 69 1.10 0.00 0.00 0.00 fl.OO 369

8107-013 Bale 151:11 08/27/87 1536 153 9.9 1.9 67 23 0.2? 0.50 67 0.03 0,00 0.00 0.00 0.00 353

8108-001 Bale 151:11 88/27/87 19G2 198 10.1 5.2 66 26 0.28 0.15 71 1.63 0.00 O.flfl 0.00 0.00 333

8108-003 Bale 151:16 08/27/87 1719 111 6.1 5.1 55 23 0.27 O.flO 0 1.35 fl.flfl 0.00 0.00 O.Ofl 358

8108-001 Bale 151:17 08/27/87 2261 213 10.7 5.5 66 21 0.27 0.38 79 0.99 0.00 0.00 fl.OO 0.00 365

8108-011 Bale 151:21 88/27/87 1661 172 10.3 5.7 65 22 0.28 0.13 72 1.02 0.00 O.flO O.flO O.flO 363

8108-018 Bale 151:31 08/27/87 1578 110 6.9 7.0 50 27 0.25 0.63 53 1.26 0.00 0.00 0.00 0.00 362

01B8-020 Bale 151:33 88/27/87 1792 167 9.3 6.1 59 27 0.25 O.Ofl fl 1.75 O.flO fl.OO 0,00 0.00 368

8108-830 Bale 151:13 08/27/87 1792 111 7.9 5.8 50 21 0.2? 0.95 31 1.12 0.00 0.00 0.00 0.00 360

8108-031 Bale 151:11 00/27/87 1108 105 7.5 7.8 19 23 0.21 0.50 62 0.91 0.00 fl.OO 0.00 0.00 335

8100-013 Bale 155:01 08/27/87 2389 198 8.3 1.0 67 2? 0.33 0.53 67 1.55 0.00 0.00 0.00 fl.flfl 355

8108-016 Bale. 155:07 08/27/87 2901 201 6.9 6.7 51 25 0.27 0.71 50 1.29 0.00 O.flO 0.00 D.00 310

8108-017 Bale 155:08 08/27/87 1928 127 6.6 6.7 50 23 0.27 0.19 68 0.91 0.00 0.00 O.flO 0.00 356

8108-061 Bale 155:22 08/27/87 2218 229 10.2 1.6 69 25 0.26 0.55 63 1.12 fl.OO 0.00 0.00 O.Ofl 263

8108-066 Bale 155:2? 08/27/87 2301 211 9.3 6.7 58 18 0.25 0.19 65 1.10 0.00 0.00 0.00 0.00 285
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Accession

Haroest Yield Alpha Alpha Beta Alpha Gilo XM

Oil

or Hursery nL/ Hyr Hun Serial

Hunber Identification Type Location Date Lb/Ac Lb/ac X X Ratio CoH HSI HSI Renain IBOq H/C H/F (X) «) Hunber

8108-070 Bale 155:31 08/27/87 2261 215 9.5 5.2 65 25 0.26 0.52 67 1.01 O.Ofl fl.OO fl.OO fl.flfl 570

8188-871 Bale 155:35 08/27/87 2517 197 7.8 1.5 61 25 0.27 0.61 62 1.11 0.00 fl.Ofl 0.00 0.00 287

8108-082 Bale 155:43 88/27/87 2133 209 9.8 1.1 69 21 0.28 0.59 61 0.97 O.Ofl 0.00 O.Ofl O.Ofl 351

8108-096 Bale 156:05 08/27/87 2517 213 8.5 5.3 61 22 0.26 0.11 88 1.55 0.00 0.00 0.00 0.00 331

8108-106 Bale 156:15 00/27/87 2005 88 1.1 7.3 37 30 0.25 0.75 17 1.00 fl.OO O.flO O.flO fl.OO 337

8108-111 Bale 156:23 08/27/87 2261 112 6.3 8.2 11 26 0.26 0.66 53 1.71 0.00 0.00 0.00 0.00 261

8108-126 Bale 156:35 08/27/87 2176 287 9.5 1.6 67 23 fl.26 0.50 66 0.92 O.flfl fl.OO 0.00 0.00 262

0109-011 Bale 157:10 88/28/87 1831 69 3.8 1.7 11 26 0.31 0.00 0 1.11 fl.OO O.flfl 0.00 0.00 361

8109-018 Bale 157:17 88/28/87 1661 131 8.8 3.6 69 23 0.30 0.40 82 1.10 0.00 0.00 0.00 0.00 359

8189-818 Bale 157:17 08/28/87 1193 91 6.3 1.0 61 21 0.31 0.00 0 1.13 0.00 0.00 0.00 0.00 283

8189-060 Bale 158:07 08/28/87 2815 118 1.2 1,0 52 21 0.32 0.00 0 0.96 fl.OO 0.00 0.00 fl.flfl 361

8189-071 Bale 158:18 B8/2B/B7 1191 15 3.7 1.0 18 24 0.37 fl.OO fl o;bo o.ofl 0.00 0.00 0.00 286

8109-072 Bale 158:19 88/28/87 1288 17 3.7 1.7 11 25 0.29 0.00 fl 0.05 0.00 0.00 0.00 0.00 339

8110-003 Bale 158:10 08/28/87 1152 36 3.2 5.9 35 25 0.28 0.00 0 0.92 0.00 0.00 0.00 0.00 330

011HI 6 Bale 159:01 08/28/87 2090 15B 7.2 6.0 55 24 0.29 0.66 56 1.51 O.flO fl.OO O.Ofl fl.OO 367

8110-026 Bale 159:11 08/28/87 1962 71 3.6 6.1 36 25 0.23 0.50 68 0.75 O.flO 0.00 0.00 0.00 352

8110-028 Bale 159:13 08/28/87 1831 82 1.5 7.1 39 28 0.26 0.69 53 1.60 O.flfl 0.00 0.00 0.00 311

8110-029 Bale 159:11 88/31/87 1706 60 3.5 5.1 11 23 0.31 0.00 0 0.86 0.08 O.Ofl O.flfl 0.00 161

8110-052 Bale 159:37 08/31/87 2090 78 3.7 7.1 35 29 0.24 0.64 52 1.10 O.Ofl 0.00 O.flO 0.00 161

8110-051 Bale 159:39 00/31/87 1706 75 1.1 5.5 11 22 0.28 0.00 0 1.29 0.00 0,00 0.00 0.00 174

8110-057 8ale 159:12 08/31/8? 2018 126 6.2 1.9 56 22 0.29 0.18 73 0.81 O.flfl O.flO 0.00 0.00 445

8110-058 Bale 159:13 08/31/87 1365 101 7.6 5.2 60 23 0.29 0.00 0 1.16 fl.OO 0.00 0.00 0.00 485

8110-061 Bale 159:19 08/31/87 1877 118 7.9 1.0 66 22 8.31 0.00 0 1.73 0.00 0.00 0.00 0.00 473

8110-078 Bale 168:11 00/31/87 2218 121 5.6 5.7 50 23 0.29 0.00 0 1.35 O.Ofl 0.00 0.00 0.00 453

8110-088 Bale 160:13 08/31/87 2316 191 8.1 5.2 61 22 0.29 0.75 15 1.68 0.00 O.flO 0.01) 0.00 440

8110-085 Bale 160:18 00/31/87 1031 138 7.6 5.2 59 22 0.29 0.12 59 1.37 fl.OO O.flfl O.Ofl fl.Ofl 446

8110-086 Bale 160:19 08/31/8? 2261 163 7.2 1.2 63 22 0.32 0.53 65 1.11 fl.flfl fl.flfl fl.OO 0.00 451

8110-096 Bale 160:29 88/31/87 2602 161 6.2 6.3 50 21 0.26 0.61 51 1.63 O.flfl 0.00 0.00 0.00 479

8110-102 Bale 160:35 08/31/87 1792 125 7.8 5.5 56 21 0.31 0.70 16 1.80 0.00 0.00 0.00 0.00 454

8110-106 Bale 160:39 08/31/87 16G1 95 5.7 5.8 50 23 0.30 0.00 fl 1.39 0.00 0.00 0.00 fl.OO 163

8110-127 Bale 161:08- 08/31/87 1150 71 5.1 5.1 50 21 0.32 O.flfl 0 1.10 fl.OO 0.00 0.00 0.00 152

8111-015 Bale 161:21 08/21/87 1800 161 9.1 1.3 68 21 0,29 0.35 88^ 0.96 0.00 0.00 0.00 0.00 450

8111-025 Bale 161:31• 08/31/8? 1831 165 9.0 1.8 69 25 0.27 0.33 90 1.37 0.00 0.00 0.00 0.00 178

8111-029 Bale 161:38 08/31/87 1877 172 9.2 3.2 71 23 0.33 0.35 91 1.07 0.00 0.00 0.00 0.0!) 112

8111-030 ' Bale 161:39 08/31/87 1536 113 9.3 1.1 69 27 0.30 0.00 0 1.12 0.00 0.00 0.00 0.00 113

8111-810 Bale 161:19 08/31/87 1920 160 8.3 3.5 71 21 0.29 0.35 85 1,53 0,00 O.flO 0.00 0.00 162

8111-012 Bale 161:51 00/31/87 1193 112 9.5 3.7 72 27 0.30 0.36 88 1.21 fl.Ofl 0.00 0.00 0.00 111

8111-019 Bale 162:06 09/01/87 2301 189 8.2 3.1 71 27 0.31 0.35 89 1.08 O.flfl 0.00 0.00 0.00 170

8111-051 Bale 162:11 08/31/87 1706 138 8.1 2.8 71 22 0.31 0.00 fl 0.90 fl.OO 0.00 0.00 0.00 156

8111-061 Bale 162:21 08/31/87 1719 150 8.6 3.6 70 32 0.31 0.39 85 1.28 fl.Ofl O.Ofl 0.00 0.00 157

8111-075 ' Bale 162:32 B8/3J/87-.1B77 172 9.2 2.8 76 23 0.33 0.37 86 1.10 0.00 0.00 0.00 0.00 159

8111-085 Bale 162:12 08/31/8? 1108 99 7.8 1.5 61 32 0.27 fl.flfl 0 0.70 O.Ofl 0.00 0.00 0.00 181

8111-1BG Bale 163:11 09/01/871237 118 9.5 5.1 61 25 0.26 0.00 0 0.92 0.00 0.00 0.00 0.00 326

8411-135 Bale 163:10 09/01/87 2261 202 8.9 1.2 68 30 0.29 0.10 83 1.15 O.Ofl 0.00 0.00 0.00 158

8111-150 Bale 161:03 09/01/87 2171 239 9.7 3.8 72 25 0.29 0.32 91 0.99 fl.OO 0.00 0.00 0.00 329

811M57 Bale 164:10 09/01/87 2218 159 7.2 1.5 61 30 0.31 0.35 90 1.16 0.00 0.00 0.00 0,00 171

8111-167 Bale 164:20 09/01/87 1578 169 10.7 6.1 62 10 0.27 O.flO 0 0.99 0.00 0.00 0.00 0.00 176

8111-188 Bale 164:41 09/01/8? 1792 110 6.1 3.5 63 33 0.31 O.Ofl 0 0.60 0.00 fl.OO 0.00 0.00 165

8111-201 Bale 165:05 09/01/87 1193 155 10.1 1.1 70 21 0.29 0.33 91 1.37 O.flfl 0.00 0.00 0.00 163

8111-229 Bale 165:30 09/01/87 1621 168 10.1 3.6 71 35 0.29 0.35 79 1.3? O.flfl 0.00 0.00 0.00 171
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198? Bale and 5-Cone Rnalyses at 851 Floisture Content(Bale) or Rs Is Basis(5-Cone) as of August 15, 1988
Accession Oil .
or Hursery Haruest Yield Alpha Alpha Beta Alpha 6 Ho JM ' nL/ flyr Hun Serial

Hunber Identification Type Location Date Lb/Re Lb/ac X X Ratio CoH HSI HSI Renain Iflflq H/C H/F (X) (X) Hunber
8111-211 Bale 165:12 09/01/87 1536 112 7.3 1.1 62 23 0,29 0.00 0 0.71 0.00 0.00 0*00 0.00 328
8111-256 Bale 166:05 09/03/87 1193 111 9.5 5.6 63 36 0.26 0.00 0 1.10 fl.OO 0.00 fl.Ofl 0.00 482

0111-261 Bale 166:10 09/03/87 1150 116 B.fl 1.6 63 3!) 0.29 0.00 0 0.73 fl.OO O.flfl 0.00 0.00 376

0411-262 Bale 166:11 09/03/87 1536 118 9.6 1,8 67 27 0.28 0.31 87 1.12 8.00 fl.OO 0.00 O.Ofl 155

8111-265 Bale 166:11 09/03/87 2005 159 7.9 1.3 65 10 0.28 O.flO 0 1.10 0.00 O.OQ 0.00 0.00 153

8112-002 Bale 166:16 09/03/87 2005 202 10.1 5.6 61 38 B.30 0.33 89 1.71 0.00 0.00 0.00 0.00 160

8112-010 Bale 166:21 09/03/07 1621 150 9.3 7.2 56 38 8.27 0.36 81 0.99 O.Ofl O.Ofl fl.OO 0.00 159

8112-012 Bale 166:26 09/03/87 2261 184 8.2 4.1 67 22 0.29 0.35 90 0.67 0.00 O.flfl fl.OO 0.00 160

8412-016 Bale 166:38 09/03/07 1578 180 11.4 4.6 71 30 0.27 0.36 85 1.17 0.00 0.00 O.Ofl 0.00 169

8112-019 Bale 166:33 09/03/87 2815 316 11.2 1.1 72 22 8.30 0.37 B6 1.59 fl.OO 0.00 0.00 0.00 357

8112-022 Bale 166:36 09/03/87 1831 198 10.8 1.0 73 26 0.29 0.33 90 1.23 0.00 0.00 0.00 O.flfl 175

8112-025 Bale 166:39 09/03/871920 138 7.2 1.5 62 27 0.28 8.35 88 0.99 0.00 0.00 0.00 0.00 151

8112-034 Bale 166:18 09/01/87 1322 125 9.5 1.7 67 29 8.31 8.11 83 1.12 0.00 0.00 O.flO 0.00 175

8112-011 Bale 167:03 09/01/87 1237 185 8.5 1.6 65 36 0.28 0.00 0 1.11 O.flfl 0.00 0.00 0.00 182

8112-058 Bale 167:20 09/01/87 2389 260 10.9 5.7 65 20 0.29 0.15 69 1.32 O.flO 0.00 0.00 0.00 260

8112-062 Bale 167:21 09/01/871193 138 9.2 1.9 65 29 0.20 fl.OO 0 1.12 fl.Ofl fl.OO 0.00 fl.flfl 170

8112-075 Bale 167:37 09/01/87 2303 230 10.0 1.3 70 25 0.30 0.13 79 1.91 fl.flfl 0.00 O.Ofl 0.00 186

8112-079 Bale 167:41 09/01/87 1719 171 10.0 5.2 66 29 0.29 0.16 76 1.33 O.Ofl 0.00 fl.OO 0.00 101

8112-086 Bale 167:18 09/01/87 1365 115 8.1 1.1 68 22 0.31 fl.flfl 0 0.93 0.00 0.00 0.00 0.00 167

0112-101 Bale 168:11 09/01/87 1150 135 9.3 5.1 63 20 0.27 0.32 88 1.16 0.00 0.00 O.flO fl.OO 280

8112-113 Bale 168:23 09/01/87 1200 99 8.3 5.3 61 31 0.27 0.00 0 1.59 0.00 O.flfl O.flO O.flO 261

8112-111 Bale 168:21 09/01/07 1288 83 6.5 3.7 61 30 0.31 0.00 0 0.19 0.00 0.0!) fl.OO fl.OO 172

8112-121 Bale 168:31 09/01/87 1719 182 18.1 6.2 63 37 0.26 0.38 78 1.18 0.00 0.00 0.00 O.Ofl 265

8112-125 Bale 168:35 09/01/87 2316 198 8.5 5.8 59 28 0.20 0.31 89 1.25 0.00 0.00 O.flfl O.flO 176

8112-135 Bale 168:15 09/01/87 2301 190 8.3 5.0 62 38 0.26 0.13 75 1.31 fl.OO 0.00 O.Ofl 0.00 270

8112-138 Bale 168:18 09/01/87 2301 229 9.9 5.1 65 25 0.29 0.36 85 1.32 0.00 0.00 0.00 0.00 161

8112-139 Bale 168:19 09/01/07 1661 136 8.2 3.5 70 21 0.33 0.32 97 0.81 O.Ofl O.flO 0.00 fl.Ofl 166

8112-150 Bale 169:08 89/01/87 2048 100 4.9 5.6 16 35 0.27 0.40 77 '1.01 0.00 fl.OO 0.00 O.flfl 271

8112-151 Bale 169:12 09/01/87 1536 131 8.5 1.9 61 28 0.27 fl.OO 0 1.01 0.00 0.00 0.00 O.OQ 279

8112-156 Bale 169:11 09/01/871877 158 8.1 1.7 61 28 8.29 0.00 0 1.19 fl.OO 0.00 0.00 O.flO 177

8112-165 Bale 169:23 09/01/8? 1066 75 7.1 3.1 69 30 0.35 0.00 0 0.82 O.Ofl fl.OO 0.00 0.00 187

8112-166 Bale 169:21 09/01/07 2176 175 8.0 5.5 60 23 0.2? 0.35 08, 0.88 0.00 0.00 0.00 fl.OO 100

0112-103 Bale 169:41 • 09/01/07 1920 199 10.1 1.9 60 2? 0.29 0.50 69 1.71 0.00 O.flO O.Ofl fl.OO 171

8112-186 Bale 169:11 09/01/871109 111 10.3 5.5 65 23 0.28 0.00 0 1.31 fl.OO 0.00 0.00 0.00 178

8112-188 ' Bale 169:46 09/04/07 1792 193 10.8 G.9 61 27 0.Z5 0.37 78 1.35 0.00 0.00 0.00 0.00 373
8412-1% Bale 170:02 09/04/87 0 0 10.3 5.2 66 36 0.27 0.36 87 1.07 O.OQ 0.00 0.00 O.flO 105

8412-199 Bale 170:05 09/05/8? 0 0 9.5 5.1 65 26 0.20 0.35 89 1.35 fl.OO 0.00 0.D0 0.00 1G8

8412-211 Bale 170:20 09/08/87 2389 215 9.0 1.0 69 25 0.30 0.19 71 1.40 0.00 fl.OO 0.00 0.00 631

8112-221 Bale 170:30 09/08/87 1792 135 7.5 2.1 76 21 0.35 fl.flfl 0 0.90 O.Ofl fl.OO O.Ofl 0.00 160

8412-225 Bale 170:31 09/08/87 2261 175 7.8 3.9 66 25 B.28 0.38 88 0.19 0.00 0.00 0.00 0.00 180

8112-231 Bale 170:10 09/08/87-2132 166 6.8 3.9 61 35 8.30 0.39 82 0.68 O.Ofl fl.OO 0.00 0.00 633
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1987 Bale and 5-Cone Rnalyses at 82 floisture Content(Bale) or Rs Is Basis(5-Cone) as of August 15, 1988
Accession /-«./•-. | ranked by Accession/Sel. numbers Oil
or Hursery Z^zJzH^Yf^J Haruest Yield Alpha Alpha Beta Rlpha 6Ho XM nL/ Hyr Hun Serial

Hunber Identification Type Location Date Lb/Re Lb/ac ii X Ratio CoH HSI HSI Renain IflOq H/C H/F a) (X) Hunber

19185 LGpFuRedU-BP Cone 006:19-50 09/11/8? 0 0 3.9 2.1 61 39 0.25 0.51 63 0.00 fl.OO 0,00 O.Ofl 0.00 127

21016 FuK.UF Cone 009:01-01 08/18/87 693 12 6.1 3.3 65 27 0.23 0.10 78 0.00 O.flO O.flfl 0.00 0.00 2

21010 Colunbia Cone 023:05-08 09/10/87 1700 151 9.1 5.3 63 39 0.2G 0.12 75 0.00 O.Ofl O.flO 0,00 0.00 311

21011 Uillanette Cone 021:05-08 09/10/87 1600 112 8.8 1.5 66 2? 8.27 0.37 81 0.00 O.Ofl 0.00 0.00 fl.OO 321

21053 Aurora, Yugo Cone 003:09-12 09/10/87 1200 111 11.7 1.0 71 19 0.27 0.35 81 8.00 fl.OO 0.00 O.flO O.flO 320

21056 Bullion, 10A,UF Cone 013:09-12 09/10/8? 1800 198 11.8 1.6 78 31 0.25 0.11 71 0.00 fl.OO 0.00 0.00 fl.OO 310
21080 Backa, Yugo Cone 008:09-12 09/10/87 600 35 5.9 6.6 17 21 0.21 0.3B 91 fl.OO O.Ofl 0.00 0.00 0.00 318

21091 6771-019 Cone 237:28-32 09/08/87 1800 115 6.1 5.0 56 29 0.31 0.37 81 8.00 O.Ofl fl.Ofl 0.0!) 0.00 201

21092 Cascade W Cone 011:09-12 09/10/87 2000 113 7.2 5.7 56 38 8.21 0,39 78 0.00 fl.OO 0.00 0.00 0.00 306

21097 Huller Bitterer Cone 030:05-08 09/10/8? 1600 122 7.6 1.6 62 32 0.21 0.18 69 0.00 0.00 0.00 fl.OO 0.00 311

21179 Hersbrucker Eng Cone 006:01-01 09/10/8? 1003 115 2.9 1.0 30 23 0.23 0.31 90 0.00 0.00 fl.OO 0.00 0,00 316

21182 Galena (13-16) Cone 239:01-05 09/08/87 1880 219 13.8 18.1 57 38 0.25 0.29 93 fl.Ofl 0.00 0.00 0.00 0.00 222

21185 Hersbrucker Ger Cone 001:01-01 09/10/87 GOO 33 5.1 6.6 15 23 0.22 0.32 89 8.00 0,00 fl.Ofl fl.flfl O.flfl 319

21187 Southern Brewer Cone 828:81-0109/10/871600 139 8.7 3.6 71 12 8.21 0.28 95 O.flO 0.00 fl.OO fl.OO 0.00 313

21191 7006-311 Cone 238:01-05 09/08/8? 1600 210 15.0 6.1 71 26 0.21 0.11 76 0.00 0.00 O.flO 0.00 0.00 215

21195 7006-108 Cone 210:28-32 B9/08/871600 162 10.1 1.3 70 28 8.31 8.37 81 O.flO 0.00 0.00 0.00 O.flfl 205

21196 Bullion 6fl Cone 007:05-08 09/10/87 1800 190 10.6 5.1 67 35 0,26 0.10 77 0.00 O.flfl 0.00 0.00 O.Ofl 307

21198 7003-038 Cone 227:12-16 09/09/87 2100 216 10.2 7.1 59 33 0.21 0.33 87 8.00 O.flfl 0.00 0.00 0.00 215

21199 7001-003 Cone 212:17-21 09/10/87 1880 169 9.1 5.3 61 36 0.26 0.11 76 O.flO 0.00 0.00 fl.OO O.Ofl 297

21202 6903-107 Cone 208:28-32 09/08/87 1988 138 6.8 5.6 55 15 8.26 8.31 86 0.00 0.00 0.00 fl.OO fl.OO 200

21217 Star, Belg Cone 029:05-08 08/18/87 105 16 3.9 2.5 62 23 0.23 0.37 81- fl.OO O.Ofl fl.OO O.flfl O.Ofl 1
21220 Eroica UF Cone 229:12-16 09/09/8? 2100 305 12.7 5.9 68 44 8.26 0.35 B3 0.00 O.flO O.flfl 0.00 0.00 211

21225 Olynpic Cone 210:17-21 09/10/871280 133 11.1 1.9 69 35 8.25 0.18 69 0.00 0.00 fl.Ofl fl.Ofl fl.Ofl 301

21226 Chinook Cone 226:28-32 09/08/87 2000 272 13.6 1.7 71 31 0.26 0.33 86 fl.OO 0,00 fl.flfl fl.flfl 0.00 210

21227 Perle Cone 032:01-01 09/10/87 1200 1B8 9.8 3.4 72 38 0.26 0.33 86 0.08 fl.OO O.Ofl 0.00 fl.flfl 312

21231 LeayySel Cone 24?:01-05 09/08/87 2000 56 2.8 5.3 35 27 0.27 0.75 48 8.88 8.00 fl.OO 0.00 0.00 217

21238 Blisk, Yugo Cone 022:05-08 09/10/87160!) 184 11.5 4.5 72 37 0.26 D.59 59 fl.OO 0.08 fl.OO 0.00 0.00 315
21239 Bobek, Yugo Cone 208:23-2? 89/08/87 1200 81 6.7 4.8 63 28 0.31 0.38 80 0.00 fl.OO fl.Ofl O.flfl O.Ofl 211

21240 Buket, Yugo Cone 212:23-27 09/08/871600 190 11.9 5.7 67 23 0.28 0.52 65 0.00 0.1)0 O.flO 0.00 0.00 196

21246 7311-032 Cone 241:28-32 09/08/871780 242 14.2 4.8 75 39 8.28 0.35 84 0.00 O.Ofl O.flO fl.OO O.Ofl 212

2121? 7311-068 Cone 215:17-21 09/10/07 2200 321 11.7 1.6 76 11 0.28 0.35 85 fl.Ofl O.flfl fl.OO 0.00 fl.OO 296

21218 7311-095 Cone 218:17-21 89/18/87 200Q 357 17.9 8.9 67 37 0.26 0.32 88 0.00 0.00 0.00 0.00 fl.Ofl 299

21250 7311-152 Cone 226:17-21 09/10/8? 1800 259 11.1 1.4 77 29 0.31 0.34 85 8.00 O.Ofl fl.Ofl 0.00 0.00 294

21251 .7312-009 Cone 225:12-16 09/09/87 2000 262 13.1 4.8 73 39 0.29 0.38 80 0.00 fl.OO 0.00 fl.OO 0.00 255
21253 ' 7312-011 Cone 213:23-27 09/08/87 2400 301 12.5 6.1 67 10 0.31 0.31 86 O.flO 0.00 0.00 0.00 0.00 195

21251 7312-083 Cone 211:23-27 89/08/87 2200 211 11.1 3.1 77 27 0.31 0.37 81 0.80 O.Ofl 0.00 0.00 0.00 191

21256 7312-032 Cone 219:23-27 09/08/97 2500 361 11.6 6.1 71 13 0.29 0.15 72 0.00 0.00 0.00 0.00 0.00 193

21257 7313-083 Cone 221:23-27 09/88/871880 271 15.1 7.6 66 10 0.28 0.10 78 0.00 O.Ofl 0.00 0.00 0.00 203

21261 7003-075 Cone 230:12-16 09/09/87 2188 172 8.2 7.1 53 20 0.22 0.33 87 8.00 0.00 0.00 0.00 O.flO 253

21280 Pride of Kent Cone 027:09-12 09/10/87 1600 119 9.3 8.0 51 38 0.25 0.82 13 8.00 O.Ofl O.flfl 0.00 0.00 300

21285 Id sel BOR 701 Cone 231:12-16 09/.09/87 2100 51 2.1 2.7 17 19 0.32 0.58 60 0.80 fl.OO O.flfl fl.OO 0.00 251

21286 Kirinll Cone 210:12-16 09/09/87 2600 95 3.7 3.8 19 51 8.31 0.31 86 0.00 0.08 O.flfl 0.00 fl.OO 258

21373 7006-398 Cone 026:47-18 89/11/87 0 . 0 12.8 5.8 69 20 0.21 0.10 77 0.00 O.Ofl 0.00 O.Ofl 0.00 133

21382 7501-113 Cone 221:12-16 09/09/87 2200 213 9.7 7.1 58 21 11.23 fl.38 80 0.00 O.Ofl 0.00 O.flO 0.00 217

213% TolhurstUye Cone 032:09-12 09/10/87 200 3 1.1 2.9 33 30 0.28 0.63 56 O.flO fl.Ofl fl.OO fl.flfl 0.00 309

21397 Hallertau If 11 Cone 038:85-88 09/11/87 fl 0 2.8 3.6 13 27 0.25 0.90 39 0.00 O.flfl fl.OO O.Ofl fl.OO 113

21397 Hallertau iff T1 Cone 170:16 09/01/87 100 11 3.5 3.7 19 21 0.25 0.36 83 0.00 8.00 0.00 0.00 0.00 136

21403 Stieklebract Cone 229:01-05 09/00/87 2000 232 11.fi 5.0 70 43 0.26 0.3D 91 fl.OO O.flO O.Ofl O.flfl 0.00 223

21401 fireen Bullet Cone 231:01-05 09/08/871600 111 6.9 3.3 68 10 0.28 0.13 75 O.Ofl 0.00 0.00 0.00 0.00 237

21105 Superalpha Cone 236:28-32 09/08/87 1700 144 8.5 4.3 66 36 0.27 0.35 85 0.00 0.00 0.00 fl.flfl 0.00 197
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1987 Bale and 5-Cone Analyses at 02 Fioisture Content(Bale) or As Is Basis(S-Cone) as of Rugust 15, 1988

Recession 0il_

or Hursery Harvest rield Alpha Rlpha Beta Alpha 6 Ho XM flL/ Hyr Hun Serial

Hunber Identification Type Location Date J/Rc Lb/ac X X Ratio CoH HSI HSI Renain 100a H/C H/F (X) Q) Hunber

21405 Superalpha Cone 240:01-05 09/08/8? 1200 138 11.5 6.3 65 35 0.27 0.30 91 0.00 .0.00 fl.Ofl 0.00 0.00 219

21406 RlphaArona Cone 241:01-05 09/08/87 2000 157 7.9 2.6 75 21 0.27 0.29 93 0.00 0.00 0.00 0.00 fl.OO 229

21409 7003-081 Cone 233:12-16 09/09/87 2000 138 6.9 5.3 56 23 0.21 0.32 88 0.00 O.flfl O.OB O.flO 0.00 250

21155 8301-010 Cone 010:13-16 09/11/87 0 fl 9.1 5.0 65 21 0.25 0.82 13 O.flfl 0.00 0.00 0.00 0.00 103

21156 8383-046 Cone 016:25-28 09/11/87 0 0 5.5 5.8 19 23 0.22 0.90 39 0.00 0.00 fl.OO fl.Ofl 0.00 393

21157 8303-117 Cone 087:33-36 09/11/87 fl 0 6.6 1.1 62 21 0.21 0.75 17 O.flfl 0.00 O.Ofl 0.00 0.00 390

21158 8304-119 Cone 822:65-68 09/11/87 0 0 3.3 1.6 12 27 0.26 0.93 37 0.00 fl.OO 0.00 O.flO 0.00 122

21159 8308-866 Cone 022:81-84 09/11/87 0 0 5.7 3.3 63 23 0.26 0.62 56 0.00 O.flO O.flfl fl.OO 0.00 126

21168 S Rfr HP1/86 Cone 211:23-2? 09/08/87 2080 105 5.2 1.1 56 30 0.21 0.29 93 O.flfl O.flfl O.flfl 0.00 0.00 202

21169 8381-011 Cone 001:62-82 09/11/87 0 0 1.0 5.1 11 23 0.25 0.81 42 0.00 0.00 0.00 0.00 0,00 119

21169 8301-011 Cone 011:13-16 09/11/87 0 1) 5.3 1.5 51 22 0.25 0.83 43 0.00 O.Ofl 0.00 0.00 0.00 101

21170 8381-018 Cone 18:13-16 09/11/87 fl fl 5.6 1.2 57 19 0.22 0.76 47 0.00 0.00 0.00 0.00 0.00 398

21171 8381-062 Cone 819:17-28 09/11/87 0 0 9.9 3.1 75 10 0.23 0.66 53 O.Ofl fl.Ofl fl.OO 0.00 O.flfl 100

21172 B3B2-004 Cone 004:62-82 09/11/87 0 0 1.1 6.3 10 25 0.23 0.81 12 0.00 0.00 0.00 0.00 O.flO 121

21172 8382-004 Cone 036:17-20 09/11/87 fl 0 2.9 1.5 39 27 0.28 0.99 31 0.00 0.00 fl.Ofl 0,00 0.00 399

21173 8303-081 Cone 011:21-21 09/11/8? 0 fl 1.7 5.0 19 19 0.23 0.71 50 0.00 O.flO 0.00 0.00 0.00 102

21171 8303-006 Cone 1)06:62-82 09/11/87 0 0 8.2 1.7 61 23 0.23 0.63 56 0.80 0.00 0.00 0.00 0.00 139

21171 8303-006 Cone 816:21-21 09/11/8? fl fl 6.0 6.3 19 21 0.23 0.79 15 0.00 0.00 0.00 0.00 0.00 101

21175 8383-047 Cone 817:25-28 09/11/87 0 fl 6.3 5.2 55 21 0.23 0.72 50 fl.OO 0.00 0.00 0.00 0.00 389

21176 8303-053 Cone 008:62-82 89/11/87 fl 1) 5.8 3.2 65 20 0.25 0.50 67 0.00 0.00 O.Ofl fl.OO O.flO 132

21176 8303-053 Cone 023:25-28 09/11/87 fl 0 6.3 1.2 60 19 0.23 0.68 52 0.00 0.00 0.00 O.flfl O.flfl 391

21177 8303-074 Cone 001:29-32 09/11/87 0 fl 5.3 5.7 10 21 0.22 8.11 76 O.flO 0.00 0.00 0.00 0.00 388

21177 8303-074 Cone 009:62-82 09/11/87 fl 0 3.6 5.2 11 23 0.26 0.68 52 fl.Ofl O.Ofl O.flfl fl.flfl B.flO 131

21478 8383-076 Cone 006:29-32 09/11/87 fl 0 3.0 5.3 12 21 0.23 0.86 41 0.00 0.00 O.flO O.flO 0.00 391

21478 8383-076 Cone 810:62-82 09/11/87 0 0 5.6 5.3 51 20 0.21 0.62 57 0.00 0.00 O.Ofl fl.OO 0.00 123

21479 8303-084 Cone 011:62-82 09/11/87 0 0 6.9 3.9 61 21 0.25 0.68 52 0.00 0.00 fl.flfl 0.00 O.flfl 108

21479 8303-081 Cone 811:29-32 09/11/87 0 0 5.7 5.3 52 22 0.22 0.69 51 0.00 fl.OO 0.00 0.00 0.00 395

21480 8303-091 Cone 012:62-82 09/11/87 B fl 5.5 5.8 19 21 0.25 0.69 51 0.00 0.00 0.00 0.00 0.00 129

21480 8303-091 Cone 021:29-32 09/11/87 0 0 6.1 6.2 51 21 0.21 0.11 76 0.00 O.flO 0.00 0.00 0.00 387

21481 8383-116 Cone 006:33-36 09/11/87 0 0 7.0 1.7 60 23 0.21 0.35 84 0.00 0.08 0.00 0.00 0.00 386

21482 8304-068 Cone 011:62-82 09/11/87 0 0 1.1 6.1 12 25 0.21 0.99 34 0,00 0.00 0.00 0.00 0.00 135

21482 8384-068 Cone 021:11-11 09/11/87 0 0 1.0 6.3 39 21 0.23 0.82 43. 0.00 0.00 0.00 0.00 0.00 136

21483 8304-D75 Cone 815:62-82 09/11/87 0 0 2.2 5.7 28 21 0.23 1.21 25 0.00 O.Ofl 0.00 0.00 0.00 121

21483 .8304-075 Cone 828:11-11 09/11/87 0 0 2.6 5.7 32 20 0.21 0.67 53 0.00 0.00 0.G0 0.00 0.00 137

21181 0305-017 Cone 021:69-72 09/11/87 0 0 5.7 1.1 56 22 0.21 0.63 56 0.00 0.00 0.00 0.00 0.00 125

21186 7507-109 Cone 239:23-27 09/08/87 2280 211 11.1 7.8 59 32 fl.25 0.36 82 0.00 0.00 O.flO 0.00 0.00 209

21190 8309-03? Cone 035:05-88 09/11/87 0 0 3.7 7.5 33 22 0.22 1.23 24 0.00 0.00 0.00 0.00 0.00 120

21191 7506-131 Cone 231:17-21 09/10/87 2100 203 8.5 5.1 61 22 0.27 0.38 80 0.00 0.00 O.flfl 0.00 0.00 292

21195 7506-123 Cone 236:17-21 09/10/97 2000 207 18.3 6.5 61 36 0.23 0.31 85 0.00 0.00 0.00 0.00 O.Ofl 289

56002 Backa Cone 812:01-01 09/10/87 600 27 1.5 1.9 18 20 0.22 0.26 98 0.00 0.00 0.00 0.00 0.00 317

64003 19105 x 19173H Cone 018:51-52 09/1.1/87, 0 0 1.0 3.6 22 30 0.27 0.97 35 0.00 0.00 0.00 0.00 0.00 134

64007 19105 x 1905BH Cone 017:19-50 09/11/87 0 fl 3.2 8.5 27 20 0.20 0.52 65 0.00 0.00 0.00 0.00 0.00 438

65009 BG x 190580 Cone 228:23-27 09/08/87 2800. 211 10.7 7.3 59 37 0.26 0.56 61 0.00 0.00 0.00 0.00 0.00 199

7003-154 Cone 231:28-32 09/08/87 2000 131 6.7 5.1 55 38 0.25 0.00 fl 0.00 0.00 0.00 0.00 0.00 198

7507-062 Cone 235:23-2? 09/08/87 2200 190 8.6 7.7 53 37 0.23 0.52 65 0.00 0.00 0.00 0.00 0.00 207

7610-104 Cone 238:28-32 89/08/87 1800 265 11.7 1.1 77 30 0.29 0.16 71 0.00 0.00 0.00 0.00 O.Ofl 208

7611-025 Cone 239:28-32 09/08/87 1800 69 3.9 1.6 71 30 0.57 0.61 57 0.00 0.00 0.00 0.00 0.00 188

8036-087 Cone 233:23-27 09/08/87 1800 167 9.3 1.2 69 37 0.21 0.00 0 0.00 0.00 0.00 fl.OO 0.00 204

0036-099 Cone 231:23-27 09/08/87 2200 180 8.2 2.6 76 52 0.26 0.61 55 0.00 0.00 0.00 0.00 0.00 206

8301-009 Cone 207:01-05 09/08/87 1200 15 3.7 5.8 39 30 0.25 0.00 0 0.00 0.00 0.00 0.00 O.flO 232
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1987 Bale and 5-Cone Analyses at 82 Hoisture Content(Bale) or Rs Is Basis(5-Cone) as of August 15,
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Oil

or Hursery ' bL/ Ftyr Hun Serial

Hunber Identification Type Location Date Lb/Ac Lb/ac X X Ratio CoH HSI HSI Renain lOOq H/C H/F a) (5!) Hunber

8301-017 Cone 208:01-05 09/08/87 1000 61 6.1 1.9 55 1? 0.21 0.00 0 0.00 0,00 fl.OO 0.00 0.00 233

8381-063 Cone 020:17-21 09/11/8? 0 0 10.6 5.8 65 19 0.21 0.00 0 0.00 0.00 0.00 0.00 fl.OO 396

8383-016 Cone 216:01-05 08/18/87 1000 39 3,9 2.8 58 27 0.33 0.00 fl 0,00 O.Ofl 0.00 fl.OO 0.00 231

8383-017 Cone 217:01-05 09/08/87 1000 58 5.8 3.2 65 20 0.20 0.00 0 0.00 0.00 0.00 0.00 0.00 236

8303-029 Cone 219:01-05 09/08/87 1200 35 2.9 1.8 42 20 0.29 0.00 0 O.Ofl 0.00 0.00 fl.OO fl.OO 230

8303-012 Cone 223:01-05 09/08/87 1200 55 1.6 3.6 56 26 0.26 fl.OO fl 0.00 0.00 O.Ofl 0.00 fl.OO 231

8383-013 Cone 226:01-05 09/08/87 1000 61 6.1 1.0 61 21 0.30 O.flfl fl O.flfl fl.OO 0.00 0.00 O.flO 235

8303-011 Cone 228:01-05 09/08/87 800 18 6.0 3.2 65 21 0.2B 0.00 0 0.00 0.00 fl.OO 0.00 O.flO 221

8383-058 Cone 235:01-05 09/08/87 880 10 5.0 3.5 58 18 0.27 fl.Ofl fl O.flfl fl.OO 0.00 0.00 0.00 226

83B3-066 Cone 036:25-28 09/11/87 8 0 7.2 1.8 60 23 0.22 0.00 0 0.00 0.00 0.00 0.00 0.0!) 392

0303-066 Cone 236:01-05 09/08/87 800 31 1.2 1.3 49 23 0.26 fl.OO 0 0.00 0.00 O.flfl 0,00 fl.OO 225

0303-077 Cone 211:01-05 09/08/8? 800 51 6.3 3.7 63 21 0.2B O.flO 0 O.flfl O.flfl 0.00 0.00 0.00 228

B3B3-D81 Cone 011:29-32 09/11/87 0 0 8.2 1.5 65 22 0.23 0.37 82 0.00 0.00 0.00 O.Ofl 0.00 397

8303-085 Cone 215:01-05 09/08/87 1000 50 5.0 5.1 48 21 0,28 0.00 B 0.00 0.00 0.00 0.00 0.00 218

8303-088 Cone 216:01-05 09/08/8? 600 31 5.7 5.1 51 22 0.25 O.Ofl 0 0.00 0.00 O.flfl O.flfl fl.OO 221

8303-091 Cone 218:01-05 09/08/87 600 18 3.0 3.1 47 21 0.27 fl.OO 0 0.00 O.Ofl 0.00 0.00 0.00 220

8303-097 Cone 219:01-05 09/08/87 680 25 1.2 1.9 46 20 0.29 0.00 0 0.00 0.00 O.Ofl fl.flfl 0.00 216

8383-122 Cone 012:33-36 09/11/87 0 0 7.8 1.2 65 23 0.25 0.0!) fl 0.00 O.flO 0.00 0.00 fl.Ofl 385

8301-015 Cone 201:12-16 09/09/87 100 20 1.9 3.7 57 21 0.27 fl.OO 0 fl.OO O.flfl O.flO 0.00 0.00 239

8301-020 Cone 203:12-16 09/09/87 200 9 1.6 6.9 40 23 0.21 O.Ofl 0 0.00 0.00 0.00 0.00 0.00 212

8301-021 Cone 201:12-16 09/09/87 288 6 3.0 1.1 41 22 0.28 0.00 0 O.flfl fl.OO 0.00 0.00 0.00 211

8301-023 Cone 208:12-16 09/09/87 BOO 18 2.2 5.2 30 23 0.2B 0.00 0 0.00 0.00 0.00 0.00 O.flO 238

8301-029 Cone 209:12-16 09/09/87 1000 26 2,6 3.2 45 2ft 0.33 0.00 fl 0.00 0,00 0.00 0.00 0.00 218

8301-037 Cone 212:12-16 09/09/87 800 31 1.3 1.6 49 20 0.27 0.00 0 0.00 O.Ofl 0.00 0.00 0.00 213

8301-018 Cone 215:12-16 09/09/87 800 38 1.8 6.2 44 21 0.26 0.00 0 0.00. 0.00 0.00 0.00 0.00 256

8301-051 Cone 220:12-16 09/89/87 800 38 1.8 6.8 45 23 0.26 0.00 0 0.00 0.00 0.00 6.00 R.DO 216

8381-067 Cone 226:12-16 09/09/87 600 37 6.1 7,1 15 25 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 218

0301-089 Cone 232:12-16 09/09/87 BOO 31 3.8 6.6 37 21 0.29 0.00 0 0.00 0.00 0.00 0.00 0.00 252

8301-090 Cone 236:12-16 09/09/87 1200 12 3.5 5.1 39 23 0.27 O.OQ 0 O.flO 0.00 0.00 0.00 0.00 251

8301-091 Cone 202:23-27 09/00/8? 100 31 7.8 6,0 57 27 0.27 O.OQ 0 0.00 0.00 0.00 0.00 0.00 191

8301-120 Cone 023:65-60 09/11/87 0 0 1.7 5.6 16 21 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 138

8301-120 Cone 237:12-16 09/89/87 1180 61 1.3 5.6 11 22 0.26 O.Ofl fl . 0.00 0.00 0.00 0.00 0.00 219

8301-126 Cone 029:65-68 89/11/87 8 0 3.0 1.8 30 25 0.25 0.51 66 0.00 0.00 0.00 0.00 0.00 111

8305-018 Cone 239:12-16 09/09/87 800 53 6.6 3.9 63 22 0.27 0.00 0 0.00 0.00 0.00 0.00 0.00 259

8306-002 Cone 213:12-16 09/09/87 600 39 6,1 3.0 68 26 0.28 0.00 0 0.00 0.00 0.00 0.00 0.00 257

8308-000 Cone 202:17-21 09/10/87 280 10 1.8 5.7 16 26 0.28 0.DD 0 0.00 0,00 0.00 0.00 0.00 305

8308-015 Cone 205:23-27 09/09/87 1280 76 6.3 1.9 56 25 0.26 0.00 0 0.00 0.00 0.00 0.00 0.00 189

8388-016 Cone 287:17-21 B9/10/B7 930 55 5.9 1.9 55 23 0.28 0.00 0 0.00 0.00 0.00 0.00 0.00 299

8308-020 Cone 036:73-76 09/11/87 0 0 6.1 1.5 59 26 0.27 0.00 0 0.00 0.00 0.00 0.00 0.00 118

8308-036 Cone 208:17-21 09/10/87 1100 63 1.5 3.7 55 23 0.25 0.00 0 0.00 0.00 0.00 0.00 0.00 301

8308-012 Cone 213:17-21 09/10/87 1280 65 5.1 3.1 61 20 0.28 O.flO 0 0.00 0.00 0.00 0.00 0.00 300

8308-011 Cone 030:77-80 09/11/87 0 0 6.6 1.0 62 21 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 117

8308-011 Cone 207:23-27 09/08/87 299 20 6.8 1.1 61 22 0.26 0.00 0 fl.OO 0.00 0.00 0.00 0.00 192

8308-816 Cone 032:77-80 09/11/87 0 fl 8.7 1.6 66 26 0.21 0.00 fl 0.00 O.flO 0.00 0.00 0.00 128

8308-061 Cone 205:28-32 09/08/87 680 37 6.2 3.8 62 21 0.27 0.00 0 0.00 0.00 0.00 0.00 0.00 211

8308-868 Cone 212:01-05 09/08/87 800 18 6.0 3.9 61 23 0.28 0.00 0 0.00 0.00 0.00 0.00 0.00 227

8308-070 Cone 026:81-81 09/11/87 0 fl 5.9 4.7 55 25 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 116

8308-870 Cone 223:17-21 09/10/8? 1000 51 5.1 3.9 56 21 0.29 0.00 0 0.00 O.flO 0.00 0.00 0.00 295

8309-001 Cone 227:17-21 09/10/87 800 39 1.0 6.1 14 32 0.30 0.00 6 0.00 0.00 0.00 0.00 0.00 291

8309-005 Cone 033:81-81 09/11/87 0 0 5.9 6.2 19 23 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 112

88
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8309-005 Cone 232:17-21 09/10/87 1200 99 8.3 7.1 51 22 0.21 0.00 0 O.Ofl O.flfl 0.00 fl.OO O.flO 293

8389-006 Cone 233:17-21 09/10/8? 1600 87 5.1 3.8 59 25 0.28 0.00 0 0.00 0.00 0.00 O.flO 0.00 288

0309-007 Cone 035:81-81 09/11/87 0 0 9.8 6.5 60 25 8.23 O.flfl 0 fl.OO 0.00 0.00 O.flfl fl.Ofl 109

8389-008 Cone 036:81-81 09/11/87 0 0 8.8 1.1 61 25 B.27 0.00 fl fl.OO 0.00 0.00 O.flfl 0.00 105

8309-010 Cone 030:81-81 09/11/87 8 0 6.8 1.9 58 25 0.25 0.00 fl 0.00 0.00 0.00 O.flO fl.Ofl 111

0309-010 Cone 239:17-21 89/10/87 1600 90 5.6 5.8 19 27 0.27 fl.flfl 0 fl.OO 0.00 fl.OO 0.00 fl.OO 303

8309-012 Cone 010:81-81 09/11/87 0 0 9.3 3.2 75 22 0.26 0.17 69 O.Ofl O.flfl 0.00 0.00 O.flO 406

8309-022 Cone 050:81-81 09/11/87 8 Q 6.6 3.7 61 23 0.26 0.65 51 0.00 0.00 0.00 0.00 0.00 407

8389-821 Cone 211:17-21 09/10/87 1312 70 6.0 5.8 51 23 0.28 0.00 fl 0.00 0.00 O.flO 0.00 0.00 290

8309-029 Cone 027:85-88 89/11/87 0 0 10.1 5.1 65 21 0.23 0.00 0 0.00 0.00 fl.OO 0.00 0.00 410

9309-029 Cone 212:17-21 09/10/87 600 50 8.3 5.7 59 22 0.26 0.00 0 fl.OO 0.00 0.00 0.00 O.flO 302

8309-031 Cone 209:23-27 08/18/8? 12BB 82 6.8 1.5 69 25 0.26 0.00 fl 0.00 0,00 0.00 0.00 0.00 190

8309-036 Cone 831:85-88 89/11/87 0 8 7.6 5.8 57 26 0.21 0.01 11 0.00 fl.OO 0.00 0.00 0.00 415

8101-001 Cone 137:01 08/28/87 1193 112 9.5 5.8 62 25 0.25 0.11 76 0.00 0.00 0.00 0.00 0.00 9

8101-031 Cone 137:31 08/28/87 1300 72 5.6 5.2 51 30 0.25 0.53 61 0.80 0.00 0.00 0.00 0.00 1

8181-011 Cone 137:11 08/28/87 1900 36 1.9 2.1 11 21 0.31 0.32 89 0.00 0.00 0.00 0.00 O.OQ 3

8181-065 Cone 138:13 08/28/87 1800 135 7.5 1.9 61 23 0.28 0.19 69 0.00 0.00 fl.OO 0.00 0.00 6

8101-068 Cone 138:16 08/28/87 1800 1B9 6.1 1.1 59 2? 0.23 0.30 91 0.00 0.00 0.00 0.00 0.00 8

8181-870 Cone 138:18 08/28/87 1700 111 6.5 1.1 61 30 0.26 0.11 76 0.00 0.00 O.Ofl 0.00 0.00 5

8101-076 Cone 138:21 08/28/87 1900 7B 3.7 3.3 53 27 0.32 0.40 78 0.00 0.00 0.00 0.00 O.flfl 7

8101-106 Cone 139:02 08/31/87 1100 111 7.9 1.0 66 26 0.23 0.00 11 0.00 fl.OO 0.00 0.00 0.00 10

8401-108 Cone 139:01 08/31/87 1600 126 7.9 1.1 66 21 0.23 0.00 fl 0.00 fl.OO 0.00 0.00 0.00 12

8401-113 Cone 139:09 08/31/87 11BB 83 5.9 3.6 62 28 0.22 0.10 77 0.00 0.00 O.Ofl O.OQ 0.00 11

8101-125 Cone 139:21 08/31/87 1188 98 6.1 1.8 57 30 0.22 0.00 0 0.00 0.00 0.00 0.00 0.00 11

8101-115 Cone 139:11 88/31/87 1100 125 9.8 1.9 65 20 0.22 0.35 81 0.00 0.00 0.00 0.00 0.00 13

8181-158 Cone 110:02 08/31/8? 1600 168 10.5 6.0 61 26 0.22 0.30 91 0.00 0.00 0.00 0.00 0.00 IS

8101-161 Cone 110:05 08/31/87 1288 116 9.7 5.3 65 21 0.23 fl.OO 0 fl.Ofl 0.00 0.00 0.00 0.00 16

8101-163 Cone 110:07 08/31/87 1100 125 8.9 1.0 69 26 0.21 0.35 81 0.00 0.00 0.00 0.00 0.00 17

8101-175 Cone 110:19 08/31/871188 111 10.1 1.5 69 26 0.23 0.36 82 0.00 0.00 0.00 O.flO 0.00 15

81BM92 Cone 110:36 08/31/8? HOD 126 9.0 1.8 65 27 0.21 0.26 99 0.00 0.00 0.00 O.flO 0.00 19

8102-021 Cone 111:10 08/31/87 1800 123 6.8 1.3 61 21 0.23 0.31 85 0.00 fl.OO 0.00 0.00 0.00 31

0102-036 Cone 111:25 08/31/87 1500 113 9.6 1.8 67 26 0.22 0.11 76. 0.00 0.00 0.00 0.00 0.00 3D

8102-015 Cone 111:34 08/31/87 1500 110 7.3 3.0 71 26 0.25 0.31 86 0.00 0.00 0.00 0.00 0.00 21

0102-080 Cone 112:1? 08/31/87 16B0 118 7.1 3.1 69 27 0.23 0.38 80 0.00 0.00 0.00 0.00 0.00 25

8102-106 Cone 112:13 00/31/87 1100 123 8.8 3.6 71 22 0.22 0.3? 81 0.00 0.00 0.00 0.00 0.00 29

8482-136 Cone 113:21 08/31/87 1600 135 8.1 3.1 71 21 0.21 0.32 08 0.00 0.00 0.00 0.00 0.00 27

8403-008 Cone 111:21 08/31/87 1888 181 5.8 3.2 65 19 0.28 0.00 0 O.Ofl fl.OO 0.00 0.00 0.00 26

84B3-017 Cone 111:33 08/31/87 1800 85 1.7 2.8 63 21 0.21 0.00 0 0.60 0.00 0.00 0.00 0.00 20

8403-041 Cone 115:05 08/31/87 1000 67 6.7 1.3 61 21 0.21 0.27 96 0.00 0.00 0.00 0.00 0.00 23

8403-045 Cone 115:09 08/31/87 1280 81 7.0 1.1 63 19 0.23 0.29 93 fl.OO 0.00 0.00 0.00 0.00 22

8403-075 Cone 115:39 08/3,1/87.1900 51 2.7 3.8 11 21 0.21 0.00 0 0.00 0.00 0.00 0.00 0.00 28

8403-B86 Cone 115:50 08/31/87 1900 95 5.0 3.3 60 15 0.25 0.12 75 0.00 0.00 0.00 0.00 0.00 21

8403-112 Cone 116:21 09/01/87 1500. 91 6.3 3.8 63 20 0.25 0.28 91 fl.OO 0.00 0.00 0.00 0.00 56

8404-OD3 Cone 116:17 1)9/01/871600 66 1.1 1.6 17 18 0.23 0.31 85 0.00 0.00 0.00 0.00 O.Ofl 37

8404-006 Cone 116:50 09/01/87 1100 71 5.3 1.1 51 20 0.22 0.31 90 0.00 0.00 0.00 0.00 0.00 44

8404-018 Cone 117:10 09/01/87 1100 11 3.2 1.5 11 18 0.23 0.31 89 O.Ofl 0.00 0.00 0.00 0.00 50

8401-023 Cone 117:15 09/01/87 1800 79 1.1 3.9 53 23 0.26 0.29 93 0.00 0.00 0.00 0.00 0.00 57

8104-02B Cone 117:20 09/01/871600 72 1.5 5.1 16 19 0.23 0.00 0 0.00 0.00 0.00 0.00 0.00 53

8181-012 Cone 117:31 09/01/87 1600 59 3.7 6.5 36 25 0.22 0.00 0 0.00 0.00 0.00 0.00 0.00 43

8101-063 Cone 118:03 09/01/87 1600 113 7.0 1.6 61 16 0.23 0.28 91 0.00 0.00 0.00 0.00 fl.OO 51
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Hunber Identification Type Locatio l Date Lb/Rc Lb/ar X X Ratio CoH HSI HSI Renain lOOq H/C H/F (ii) (X) Hunber

8101-072 Cone 118:12 09/01/87 1800 135 7.5 1.3 61 21 0.25 0.36 83 fl.OO 0.00 0.00 0,00 0.00 55

8101-079 Cone 118:19 09/01/8? 1900 121 6,4 5.3 55 21 0.22 0.43 71 0.00 0.00 fl.OO O.Ofl 0,00 19

8101-088 Cone 118:28 09/01/87 1800 96 5,3 6.1 15 21 0.20 (1.12 76 0,00 0.00 0.00 0.00 O.flfl 18

8101-089 Cone 118:29 09/01/87 1600 113 7.1 1.3 62 18 8.23 0.27 97 0.00 fl.flfl 0.00 0.00 0.00 12

8101-099 Cone 118:39 09/01/8? 1200 51 4.2 3.8 53 19 0.22 0.00 8 O.flfl fl.flfl O.Ofl fl.Ofl fl.flfl 17

8184-106 Cone 118:16 09/01/87 2800 153 7.7 5.7 58 19 0.23 0.29 92 0.00 O.flfl 0.00 0.00 0.00 36

8401-111 Cone 119:02 09/01/87 1800 61 3.5 6.0 37 21 0.22 O.flfl B fl.OO 0.00 0.00 O.flO O.flfl 32

8101-120 Cone 119:08 09/01/87 1100 71 5.3 5,5 19 23 0.23 0.00 fl 0.00 0.00 fl.Ofl fl.Ofl O.flO 33

8105-002 Cone 119:20 09/01/87 2000 93 4.6 1.1 51 38 0.23 0.31 85 fl.OO fl.OO 0.00 fl.OO O.Ofl 38

8185-011 Cone 119:32 09/01/87 1500 68 4.5 1.1 53 21 0.21 O.Ofl 8 0.00 O.Ofl fl.OO 0.00 0.00 51

8185-031 Cone 119:19 09/01/87 1600 122 7.6 5.2 59 21 0.21 0.32 88 0.00 0.00 0.00 0.00 0.00 35

0105-038 Cone 150:01 09/01/87 1100 116 8.3 1.6 61 25 0.25 0.38 80 0.00 fl.OO 0.00 fl.Ofl fl.OO 31

8105-018 Cone 150:11 09/1)1/87 1000 51 5,4 5.1 51 27 8.21 0.00 0 0.00 O.flfl 0.00 O.flfl fl.flfl 52

8105-100 Cone 151:11 09/01/87 1600 181 6.5 1.? 58 23 0.21 0.00 0 fl.OO fl.OO 0.00 O.flfl fl.OO 1B

8105-111 Cone 151:25 09/01/07 1200 52 4.1 3.8 53 23 0.23 fl.OO fl 0.00 O.Ofl 0.00 0.00 0.00 11

8105-115 Cone 151:29 09/01/87 1200 78 6.5 5.3 55 26 0.21 0.00 0 O.Ofl 0.00 0.00 0.00 0.00 15

8106-008 Cone 151:12 09/01/87 1200 118 9.2 5,7 62 25 0.26 O.flfl 0 O.flfl 0.00 0.00 O.Ofl O.flfl 16

8406-010 Cone 151:11 09/01/87 0 0 7.7 5.5 58 23 0.21 0,00 8 0.00 0.00 0.00 0.00 0.00 39

8106-030 Cone 152:12 09/02/87 1100 111 8.8 1.1 61 27 0.21 0.51 63 0.00 0.00 0.00 fl.Ofl 0.00 58

8106-041 Cone 152:26 09/02/8? 1100 111 7.9 1.3 65 23 0.21 0.15 72 0.00 O.flO fl.OO 0.00 fl.OO 59

8406-049 Cone 152:31 09/02/87 1800 161 9.1 3.1 75 22 0.26 0.10 78 O.flO O.flfl 0.00 0.00 0.00 85

8406-051 Cone 152:36 09/02/87 1680 89 5.6 1.7 51 23 0.27 0.38 80 fl.OO 0.00 0.00 0.00 0.00 87

8106-068 Cone 152:50 09/02/87 1180 98 6.1 5.0 56 22 0.25 0.00 8 0.00 0.00 O.Ofl fl.flfl 0.00 61

8106-079 Cone 153:09 09/02/87 1600 12? B.O 1.3 65 23 0.27 0.35 81 0.00 0.00 0.00 0.00 0.00 86

8106-090 Cone 153:20 B9/02/87 2000 166 8.3 1.1 67 20 0.25 0.29 93 0.00 0.00 O.Ofl fl.OO O.flfl 93

0107-003 Cone 153:23 09/02/87 1600 99 6.2 3.1 65 18 0.21 0.28 95 fl.OO 0.00 fl.OO 0.00 0.00 63

8107-008 Cone 153:29 09/02/87 1188 101 7.2 3,9 65 26 0.21 0.35 81 0.00 0.00 0.00 0.00 0.00 67

81B7-DD9 Cone 153:29 09/02/87 1600 95 5.9 1.2 59 22 0.26 0.00 fl 0.00 O.flfl 0.00 0.00 0,00 88

8107-022 Cone 153:12 09/02/87 1180 102 7.3 1.0 61 21 0.25 0.30 79 0.00 O.flO 0,00 O.flfl O.flfl 61

8107-023 Cone 153:13 09/02/87 1600 136 8.5 1.9 61 23 0.25 0.28 91 O.Ofl 0.00 fl.flfl fl.OO fl.OO 62

8107-832 Cone 153:52 09/02/07 1200 91 7.5 1.2 61 21 0.21 fl.flfl 0 0.00 0.00 0.00 0.00 O.Ofl 60

8107-038 Cone 151:06 09/02/8? 1100 151 18.B 1.6 70 3D 0.21 0.39 78* 0.00 0,00 0.00 O.Ofl 0.00 76

8187-011 Cone 151:09 09/02/87 1580 157 18.5 5.9 61 27 0.23 0.00 8 0.08 O.Ofl 0.00 0.00 0.00 70

8107-042 Cone 151:10 09/02/87 1100 118 8.5 1.6 65 21 0.25 0.40 77 0.00 0.00 0.00 0.00 0.00 79

8408-005 Cone 151:18 09/02/87 1100 68 1.8 3.2 60 27 0.24 O.Ofl 8 0.00 0.00 0.00 fl.OO 0.00 90

8108-006 Cone 151:19 09/02/87 1608 162 10.1 5.1 65 26 0.21 0.31 86 0.00 0.00 0.00 0.00 0.00 71

8408-012 Cone 151:25 09/02/07 1800 171 9.5 5.0 65 23 0.25 0.3D 91 0.00 O.OQ 0.00 0.00 0.00 77

0408-816 Cone 151:29 09/02/8? 1800 183 10.2 9.2 53 26 B.22 fl.11 77 0.00 0.00 0.00 0.00 0.00 65

8488-019 Cone 151:32 09/02/87 1100 55 1.0 3.1 56 18 8.27 0.36 82 0.00 0.00 0.00 O.flO O.flO 69

8108-028 Cone 151:11 09/02/87 1800 127 7.1 5.7 55 22 0.21 O.Ofl 0 0.00 0.00 0.00 0.00 0.00 73

8408-034 Cone 151:17 09/02/811880 133 7.1 6.8 52 21 0.21 0.00 fl 0.00 0.00 Q.00 fl.flfl 0.00 75

8408-011 Cone 155:05 89/02/87 1200 127 10.6 7.5 59 27 0.23 0.00 0 0.00 0.00 0.00 0.00 0.00 72

8108-051 Cone 155:12 09/02/871600 115 9.1 1.2 69 23 0.26 0.36 82 0.00 0.00 0.00 0.08 0.00 80

B10B-05B Cone 155:19 09/02/87 1600 80 5.0 2.6 66 21 0.25 0.00 0 0.00 0.00 0.00 0.00 0.00 68

8188-062 Cone 155:23 09/02/97 1600 111 0.8 1.1 67 23 0.21 0.00 0 O.flO 0.00 0.00 O.flO O.flO 78

8108-863 Cone 155:21 09/02/87 1600 161 lfl.3 5.2 66 21 0.25 0.30 92 0.00 0.00 0.00 0.00 O.flO 81

8108-071 Cone 155:32 09/02/87 1600 90 5.6 5.3 51 20 0.21 O.flO 0 0.00 0.00 0.00 0.00 O.flfl 82

8108-072 Cone 155:33 09/02/8? 2800 180 9.0 5.1 61 20 0.23 0.27 97 0.00 0.00 0.00 0.00 0.00 89

8108-078 Cone 155:39 09/02/87 1600 140 8.7 6.8 56 25 0.21 O.flfl 0 0.00 0.00 0.00 0.00 0.00 81

8108-079 Cone 155:10 09/02/87 1600 158 9.9 5.5 64 21 0.25 0.39 79 0.00 0.00 O.Ofl 0.00 O.flO 92
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1907 Bale and 5-Cone Analyses at IB! floisture Content(Balc) or Rs Is Basis<5-Cone) as of August 15,
Accession

llaruest Yield Olpha Rlpha Beta Rlpha 6 Do ZR+B
Oil

ur Hursery nl-/ ilyr Hun Serial
Hunber Identification Type Location Oate Lb/Bc Lb/ac 1 X Ratio CoH HSI HSI. Renain 100a H/C H/F Ci) «) Hunber

810B-080 Cone 155:11 09/02/87 1800 110 7.8 5.9 57 22 0.25 0,11 73 8.00 O.Ofl 0.00 0.00 O.flO 71
81011-081 Cone 155:15 09/02/87 1600 135 0.1- 5.5 60 20 0.21 0.00 0 0.00 0.00 0J0 O.Ofl 0.00 91
8108-08? Cone 155:10 09/02/07 1008 160 0.9 5.3 63 21 0.25 0.00 0 0.00 0.00 0.00 8,08 0.00 83
8108-089 Cone 155:50 09/02/87 1800 161 8.9 6.0 60 21 0.25 0.33 87 0.00 0.00 0.00 B.flB 0,00 66
0108-092 Cone 156:01 89/03/07 2000 173 0.7 1.7 05 22 0.25 0.33 87 0,00 0,00 0.00 8.00 0.80 128
8108-093 Cone 156:02. 09/03/87 1000 177 9.8 5.9 62 27 0.25 0.10 77 0.00 0.08 0,00 0.80 0,80 116
1)100-108 Cone 156:17 09/03/87 2000 198 9.9 6.8 59 23 0.2? 0.38 80 0.08 8.00 0.00 0.00 0.00 121
8108-115 Cone 156:21 09/03/87 1000 115 0.0 5.7 59 21 0.23 0.11 76 8.00 0.08 0,08 O.Bfl O.flO 128
8188-119 Cone 156:28 09/03/07 1700 112 6.6 5.9 53 25 0.25 0.62 57 11.00 B.00 8,00 D.OO 8.00 119
8108-125 Cone 156:31 09/03/87 1600 119 7.1 5.3 50 21 8.25 0.30 91 B.B0 D.OO D.0B D.OO 0.80 131
8109-002 Cone 157:01 09/03/87 1608 102 6,1 5.5 51 22 0.21 8.00 0 1,00 J.00 3.00 J .00 1.00 110
8109-055 Cone 158:02 09/03/07 1600 108 6,7 7.2 18 23 0.21 0,00 0 1.00 3.00 3.00 3.00 B.00 123
8110-020 Cone 159:05 09/03/87 1600 113 7.1 7.1 50 22 0.23 0.80 0 1.00 1.08 1.00 1,00 1.80 129
8110-010 Cone 159:25 09/03/87 1100 51 3.6 1.6 11 21 8.26 8.80 0 1.00 1.00 1.00 1.00 3.00 130
8110-017 Cone 159:32 09/03/87 1680 61 3.8 6.1 38 25 0.26 0.00 0 ( ,00 ( .80 ( .00 ( ,00 f .00 125
0110-068 Cone 160:01 09/03/07 1600 107 6.7 5.7 51 10 0.23 0.00 0 t .00 ( .00 ( .00 [ .00 .08 127
0110-069 Cone. 160:02 09/03/87 1880 150 0.3 6.2 57 22 0,30 0.32 89 11 .00 c .00 [ .00 t .08 [ .80 121
0110-071 Cone 160:01 09/03/8? 1688 83 5.2 1.1 56 22 0.25 0.08 8 C.00 [ .00 [ .00 c ,88 ( .00 122
0110-075 Cone 160:08 09/03/87 1800 152 8.5 5.9 59 22 8.25 0.32 08 0.08 0 .88 0 .00 0 .00 0 .00 117
8111-027 Cone 161:36 89/03/07 2000 106 9.3 3.9 71 25 0.29 8.31 85 0.00 C.08 fl.00 0 .00 11 .00 126
8111-066 Cone 162:23 09/03/87 2000 157 7.9 3.9 67 32 0.21 0.00 0 0.00 0 .80 0 .00 fl.00 0 .00 95
8111-111 Cone 163:16 O9/03/B7 1200 121 10.1 5.6 65 19 0.25 0.00 0 0.00 0 .08 8 .00 0 .08 8 .00 96
8111-165 Cone 161:IB 09/03/87 1000 151 8.1 1.3 66 21 0.28 O.OQ 0 0.00 0 .08 0 .00 0 .00 0 .00 106
8111-170 Cone 161:23 09/03/87 2008 150 7.5 3.6 68 20 0.27 0.33 87 8.00 0 .08 fl.00 0 .00 0 .88 180
8111-192 Cone 161:15 89/83/07 1880 125 6.9 1.0 59 33 0,26 0.80 0 8.88 8 .00 0 .08 0 .08 0 .00 103
0111-201 Cone 165:02 09/83/87 1600 121 7.8 5.3 59 21 0.26 0.35 81 0.00 0 .00 0 .80 0 .00 0 .00 1D7
8111-209 Cone 165:10 09/03/87 1680 152 9.5 5.3 61 31 0.26 8.00 8 0.00 0 .00 0 .00 0 .00 0 .00 111
8111-213 Cone 165:11 09/03/87 1600 99 6.2 1.8 56 33 0.26 0.00 0 0.88 8 .00 0 .00 0 .00 0 .00 101
8111-251 Cone 165:52 09/03/87 1800 105 5.8 6.2 19 37 8.28 8.80 0 0.00 0 .08 0 .08 0 .08 0 00 112
6111-251 Cone 166:03 09/03/87 1600 113 7.1 1.6 60 31 0.28 8.00 0- 0.00 0 .00 8 .00 0 00 0 00 118
0111-261 Cone 166:13 09/03/87 1808 159 8.8 6.3 58 28 0.27 0.00 0 0 80 0 00 0 00 0 00 0 00 102
8111-265 Cone 166:11 09/03/87 2085 117 7.3 1.9 60 12 0.26 0.00 8 8 00 0 00 0 00 0 00 8 00 111
0112-001 Cone 166:15 89/83/87 2800 228 11.1 3,8 75 21 0,28 0.80 0 0 08 8 00 0 08 0 80 0 00 101
8112-027 Cone 166:11 09/03/87 1188 116 8,3 3.1 73 30 8.28 8.00 0 0 00 0 00 0 80 0 00 0 00 99
8112-039 Cone 167:01 09/03/07-1100' 133 9.5 1.0 67 21 0.28 0.00.0 080 0 00 0 00 0 60 0 00 109
8112-016 Cone 167:08 09/03/8? 1BOO 183 18.2 3.9 72 22 0.28 0.30 92 0 00 0 00 0 00 0 00 0 00 108
8112-051 Cone 167:13 09/03/07 1100 113 10,2 1.0 72 21 0,30 0.10 78 0 08 0 00 0 00 0 80 0 00 105
8112-051 Cone 167:16 09/03/07 1200 125 10.1 5.1 66 32 0.25 0.00 0 0 00 0 00 0 00 0 68 0 00 115
8112-061 Cone 167:23 09/03/87 2000 158 7.9 1.7 63 25 0.25 0.00 0 0 00 0 00 0 00 0 00 0 00 9?
8112-077 Cone 167:39 09/83/87 2000 171 8,7 1,6 66 19 0.27 0.31 89 0 00 0 no o 00 0 00 0 00 113
8112-008 Cone 167:50 09/03/07 1000 168 9.3 1.5 68 23 0.25 8.11 76 0.00 0 00 0. 08 8. 00 0. 00 98
8112-090 Cone 167:52 89/03/87 1800 159 8.8 1.9 61 30 0.25 0.08 0 0.00 0 00 0 00 0. 88 0, 00 91
8112-093 Cone 168:03 09/01/87 1300 91 7.2 1.5 62 26 0.26 8,00 0 0.00 0. 00 0. 00 0. 00 0. 80 116
8112-095 Cone 160:05 09/81/87 1308 126 9.7 5.8 62 35 8.21 8.00 0 0.00 8. 08 8. 00 0. 00 0, 00 139
0112-097 Cone 168:07 09/01/8? I6B0 136 8.5 3.0 71 21 0.25 0.00 0 0.80 0. 00 0. 00 0. DO 0, 00 150
0112-105 Cone 168:15 09/01/87 1900 169 8.9 5.1 62 22 0.26 0.00 0 0.80 0. 00 0. 08 0. 88 0. 88 118
0112-113 Cone 160:23 09/01/87 1200 89 7.1 1.9 68 30 0.30 0.00 0 0.00 0. BO 0. B0 0. 38 8, 30 151
8112-126 Cone 168:36'" 09/01/87 1188 121 0.6 7,1 55 21 8,21 0.00 0 0.BO 0. B0 0. DO 0. 30 0. 38 111
8112-128 Cone 168:38 09/01/87 2000 118 7.1 1,0 65 31 0.21 0.00 0 0.)0 0. 10 0. JO 0. 30 8. IB 138
8112-119 Cone 169:07 09/01/87 1200 80 6.7 1.2 61 10 0.2? 0.00 0 0.)0 8.

0 0,(

JO 0.

0 O.f

)0 0.

0 O.f

30 0.1

8 O.t

IB 113'
8112-163 Cone 169:21 09/01/87 1600 130 0.2. 3.5 70 21 0.27 0.00 0 0,1 0 137
8112-167 Cone 169:25 09/01/87 1600 89 5,5 1.8 51 36 0,26 0,00 0 O.f 0 0.( 0 O.f0 O.f0 O.f0 135
8112-179 Cone 169:37 09/01/87 1200 116 9.7 6.9 58 28 0.21 0.00 0 0.00 0.8 o o.r 0 0.(1 0 0.(1 0 131
8112-185 Cone 169:13 09/01/87 1100 101 7,2 1.7 60 22 0.25 0.00 0 O.C 0 0.00 O.C 0 0.0 g o.o0 110
8112-205 Cone 170:11 09/01/87 1800 133 7.1 3.1 68 23 0.2? 0.00 0 0.00 0.00 8.00 0.0 0 0.00 132
8112-207 Cone 170:13 09/01/87 1800 169 9.1 3,7 72 22 0.26 0.33 86 0.00 0.00 0.8 0 0.8 0 0.00 11?
8112-217 Cone 170:23 09/01/87160(1 158 9.9 1.5 69 23 0.27 0.00 0 0.00 0.00 0.00 0.00 0.00 119
8112-219 Cone 170:25 09/01/87 1800 130 7.2 1.0 65 19 0.26 0.00 0 0.00 0.00 0.00 0.00 0.00 133
8112-222 Cone 170:28 09/01/87 1800 131 7.1 1.9 60 21 0.26 0.32 88 0.08 0.0 8 0.0 0 0.00 8.0 8 115
8112-227 Cone 170:33 09/01/07 1000 132 7.3 3.1 70 26 0.2? 0.00 0 0.00 8.8 0 0.8 0 0.00 0.0 8 112
8112-229 Cone 170:35 09/01/87 1800 155 0.6 1.6 65 27 0.28 0.00 0 0.0 J 0.0 J 0.0 J 0.0 J 0,0 J 111
11115-090 Cone 216:28-32 09/08/87 1600 211 13.1 5.1 71 28 0.26 0.73 19 0.0 ) 0.0 J 0.0 ] 0.8 J 0.0 3 213



Male Lupulin Analyses

Oniy 10 male flower samples were collected in 1987: The results agreed with
previous data for alpha and beta-acids and cohunulone. The storage
characteristics showed greater variation between years. The 1986-sample of
I9058M is probably a mislabeled sample.

Crush

Accession 3 hr Safe

Number Year(s ) X Aloha 7. Beta Sum A+B CoH HSI Period
1904BM 76-84(9) 7.9 52.8 60.7 35 1.31(6) 2.63(4)

(7/11) 198G 12.0 63.7 75.7 32 0.27 3.45

(7/21 ) 198G 12.7 63.9 76.6 41 0.39

(7/13) 1987 9.9 55.3 65.2 43 1 .80 0.90

19058M 76-8S(10) 25.2 48.2 73.3 16 1 .73(8) 1.61(3)
198G 1 .8 65.7 67.5 21 1 .05

1987 25.5 51 .6 77. 1 18 2.21 1 .90

21237M 82-85(4) 26.4 23.0 49.4 19 0.61(2) 2.30(1 )

1987 39.9 29.8 69.8 17 0.32 4.15

21326M 75-82(7) 47.6 18.4 66.0 25 0.44(5) 5.00(1 )

1987 53.0 17.5 70.5 25 0.32 8.40

2I381M 83-84(3) 20.5 44.0 64.5 21 1.40(1 ) 0.75(1 )

198G 26.2 48.7 74.9 19 0.32 3.07

1987 20.9 54.7 75.7 20 2.17 1 .90

63015M 76-84(9) 50.4 23.7 74. 1 23 0.35(6) 7.84(4)
7/1S) 198G 57. 1 24.9 82.0 • 28 0.31 9.99

(7/21 ) 198G 58.3 23.8 82.1 27 0.30

1987 56.5 22.9 79.4 22 0.29 9.99

G4033M 76-85(6) 25.0 41 .9 66.9 20 0.49(4) 4.95(2)

1986 30.6 44.2 74.8 21 0.29

1987 20.3 45.9 G6.2 22 0.83 2.15

64035M 76-84(8) 37.9 28.6 66.5 19 0.38(5) 3.93(3)

198G 51 .5 30.4 81 .9 20 0.28

1987 40.4 28.2 68.6 18 0.30 .5.10

G4037M 76-85(6) 25.0 44.2 69. 1 19 1.37(3) 3.70(2)

1986 26.4 44.9 71 .3 22 0.94

1987 25.8 45.2 71 .0 19 2.02 1.85

8309-026M 1986 17.2 ' 32.0 49.2 28 0.51 2.10
1987 18.4 35.2 .53.5 2S 0.72 2.75

We dried one Male flower sample of 21362M in the hop dryer (35-40'C) normal
procedure, and compared the safe-period with another sample dried in'the
microwave oven for 15 min twice.- A fraction of the normally dried lupulin was
also cooked 5 min in the microwave oven (high power). The spectrophotometry
analysis showed that the microwave drying reduced the alpha- and beta-acids
about 25%. The alpha-acids seem to be affected more than beta-acids, since the
alpha ratio.decreased with microwave drying. The safe-period was reduced from
84 to 2.4 hours, even though the initial HSI did not change very much. Cooking
the normally dried lupulin for 5 min also reduced the safe-period. Microwave
drying is not suitable for drying male flowers, since both the resin content and
storage characteristics are changed.

Treatment % Alpha % Beta. Sum Alpha Ratio CoH Initial HST
Normal 53.0 17.5 70.5 75 25 ITzl
Microwave 41.0 16.2 57.1 72 23 0^27

JREATMEN-I Initial HSI Crush 3hr HST Safe-Period
Normal 0.26 0.32
Microwave 0.27 0.42
Normal + MW 0.28 0.32

8.40

2.40

6.90

92
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1987 Lupulin Sunnary as of February 10, 1988

93

Accession or Harvest I V I Alpha Alpha Crush Safe Pernea- Calculated Serial

Nursery No Identification Location Date - Alpha Beta * Beta Ratio CoH HSI (3 hr Period bilitv HSIbno Renain H/C

0.00

lunber

19016M LC-S x Fu-S 011:53-51 07/13/8? 9.9 55.3 65.2 15 13 0.19 1.80 0.90 0.00 0.00 0 5

19058ft Ea Gr x OP 018 53-51 07/08/87 25.5 51.6 77.1 33 18 0.22 2.21 1.90 0.00 0 00 0 0 00 3

2123711 S flf PH 1/10 029•57-58 07/21/87 39.9 29.8 69.8 57 17 0.21 0.32 1.15 0.00 0 00 0 0 00 8

2132611 7303-11911 031 55-56 07/23/87 11.0 16.2 57.1 72 23 0.27 0.12 2.10 0.00 0 00 0 0 00 10 lAiCSavWe
21326H 7303-11911 031 55-56 07/23/87 53.0 17.5 70.5 75 25 0.26 0.32 8.10 0.00 0 00 0 0 00 11

21381M 7506-182M 019 59-60 06/29/87 20.9 51.7 75.7 28 20 0.20 2.17 1.90 0.00 0 00 0 0 00 1

6301511 BGCB6 x 19062ft) 026 55-56 07/13/87 56.5 22.9 79.1 71 22 0.25 0.29 9.99 0.00 0 00 0 0 00 1

61033M Zattler 2L1180P 030 55-56 07/15/87 20.3 15.9 66.2 31 22 0.20 0.83 2.15 0.00 0 00 0 0 00 7

61035M Zattler 7K1910P 001 57-58 07/13/8? 10.1 28.2 68.6 59 18 0.25 0.30 5.10 0.00 -0 00 0 0 00 6

6103711 Zattler 7K1910P 001 57-58 07/07/87 25.8 15.2 71.0 36 19 0.21 2.02 1.85 0.00 0 00 0 0. 00 2

8309-026H 115 07-08 07/28/87 18.1 35.2 53.5 31 26 0.21 0.72 2.75 0.00 0 00 0 0 00 9
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March 31, 198^

Comparison of Ambient and -4°C Storage

( work done with samples from the 1985 crop.)

We conduct 6 month ambient temperature storage trials on commercial varieties

and promising selections. The conditions were picked for several reasons: (1)

hops oxidize faster at ambient temperature than in cold storage; (2) varietal

differences in storageability are magnified during ambient temperature storage;

and (3) G months storage allows us to complete the analyses before the next crop
is harvested. The conditions are much harsher than used in commercial storage
of hops.

To get some idea of the difference between ambient and frozen, storage, two

varieties from the 1985 crop that had been stored at -4*C since harvest were

analyzed this month. After 18 months at -4°C storage, seedless Yakima Cluster..
and Cascade kept about 85% of the initial alpha- and beta-acids and oil content.

After G months ambient temperature storage, the Cluster had 76% of the oil

remaining and about 80% of the alpha- and beta-acids (calculated by HSI).

Cascade had 34% of oil and alpha- and beta-acids remaining after G months

ambient storage. The detailed results are given in the table below.

Both varieties stored very—-wei4—-at -4°C. Although some oil and resins were
lost, there wasn't any difference between the % remaining for both varieties.

These results are encouraging since we keep our samples at -4°C for 1-3 months
before analysis.

Comparison of Ambient and Frozen Storage •

Cluster C ascade

Init ial -4°C ~20°C Init ial -4#C "20 *C

% Alpha 9.7 8.2 5.8 4.8 4.2 1.7

% Beta 6.2 4.9 4.0 6.7 5.1 2.5

HSI 0.259 0.358 0.388 0.288 0.339 0.990

% lost(HSI) 17 21 15 66

CoH 45 44 44 39 39

mL oil/100 g 0.90 0.77 0.68

% oil lost 15 25

Area %

% Myrcene 56.38 51.56 35.64

% Caryophyllene 5.13 4.70 6.30

% Farnesene

% Humulene 14.90 12.96 15.47

1.58

G5.0

3.14

4.17

8.51

61.3

2.28

2.72

G.83

1.37

14

54.18

2.57

3.47

7.69

0 .54

66

6 19

1 39

0 49

6 50

microliters/100 a

Myrcene 507

Caryophyllene 46

Farnesene

Humulene 134

Oxidation Prod. -

97 242 1027 968 742 33

35 41 50 36 35 8

66 43 48 3

85 100 134 108 105 35

15 21 - - 13 205

94
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DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH

SUMMARY OF OSU DATA ON 1986 HARVEST

4 GENOTYPES, 3 RFT SITES

New Zealand-grown hop varieties
analyzed at OSU-Ag. Chem.
in 1987.

(Nickerson )

Super
Alpha

(Control)

77-8

(Hallertauer

triploid)

77-39

(First
Choice

triploid)

79-32

(Smoothcone

triploid)

alpha acid 13.3 7.2 9.1 15.6

beta acid 8.8 5.1 11.3 8.8

HSI .28 .35 .28 .29 .

Co H 38 35 41 41

mg oil/lOOg 1.57 1.37 1.43 1.70

/<L oil/g alpha acid 118 186 158 108

Humulene/caryophyllene 2.42 2.51 4.32 2.93

major hydrocarbons 1307 1202 1256 1432

oxidation products 5.87 10.63 2.37 4.87

Floral estery 20.3 15.1 23.7 16.4

Citrus Piney 131 36 79 124

Each figure is the mean of 3 value conducted on
the Regional Farm Trial sites.

ate samples at each of



Department of
Rg-icultural Chemistry

College of

ftgricu11 ura1 Sciences Lbr-vallis, Oregon 97331-6502 <503> 754-3791

October 19, 1987

Dr. Paul Hoskins

Busch Agricultural Resources

Suite 110

10777 Sunset Hills

St. Louis, Missouri 63127

Dear Paul,

We have not received any Hallertauer triploid samples from Idaho or Washington
yet. I am sending you a table of the chemical results of these selections grown

commercially in Oregon and from the plots at OSU.

Dr. Haunold collected green maturity samples from the commercial plantings,

from this information it looks like they are ready to be picked at. 20% dry
matter. I included the maturity data, the dry matter determination using the
microwave oven didn't work and overestimated dry matter. We finally got the

right apparatus to do dry matter determination by toluene distillation, so the

later results are accurate.

Finally got our data compiled for 1975-1985 and the averages for some "Nobel

Aroma" varieties are in the last table. These results are for OSU samples, the

samples were in -4°C storage until analyzed.

We will send the information on the oil composition and Idaho and Washington

samples as soon as possible.

Sincerely yours,

Gail Nickerson, Chemist

a AM.
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1987 OREGON HALLERTAUER TRIPLOIDS

Certified Analyses of Samples Taken by Oregon Department of Agriculture

At 8% Moisture Content

Variety Grower ID Broker Bales % Alpha % Beta mL oil/100a Cohumulone

21455 76-214-E Steiner 19 5.8 8.1 1.91 2276-214--E Steiner

OSU

7G-211--A Steiner

OSU

7G-205--B Barth

OSU

7G-252 Barth

OSU

7G-235--X Barth

OSU

5.8 8.1

7.1 7.7

3.3 4.8

4.4 5.4

4.4 3.6

6.3 3.9

2.4 5.2

3.7 5.4

3.5 3.6-

3.7 3.6

21456 7G-211-A Steiner 12 3.3 4.8 0.97 28

2G

21457 7G-205-B Barth 19 4.4 3.6 1.03 25

25

21458 7G-252 Barth 15 2.4 5.2 0.76 28

24

21459 7G-235-X Barth 37 3.5 3.6- 26

26
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1987 ANALYSES OF HALLERTAUER TRIPLOID SELECTIONS

Maturity and Harvest Results

214-55 (Goschie 7G-214-E 19 bales )

Dry Matter or Dry_Weight_Bas is
Date (Moisture Content ) % Alpha-Acids % Beta-Acids mL oi l/.100q CoHumulone

6.2 24

6.4 .. 23

7.1 24

.7.8 23

9.0 2.29 24

9.6 2.68 25

Aug 5

13

17

21

25

31

HARVEST

Sept 1

19 05 microwave 4
9

19 92 microwave 3 8

19 3 4 ,i

18 6 4 6

19 7 5 7

19 3 6
•-?

(10.0) G.3 8.8' 2.08 22

21456 (Weathers 7G-211-A 12 bales )

Dry Matter or Dry_Weight__Basi s
Date (Moisture Content) % Alpha-Acids 1 Beta-Acids mL oi1/100Q CoHumulone

21.71 microwave 2.2 3.0 •' 26

18.0 3.0 4.8 24

19.7 2.8 3.9 ••- 26

19.8 2.8 4.8 1.80 25

Aug 5

10

17

24

Harvest

Aug 25 (11.0) Loose 3.4 5.5 t 1.32 27
(7.60) 3.6 5.2 1.05 28

214S7 (Colemans 7G-205-B 19 bales )

Dry Matter or Dry_Weight_Basi s.
Date (Moisture Content ) X Alpha-Acids % Beta-Acids mL oil/100q CoHumulone

23.2 microwave 3.3 2.9 23

21.5 microwave 3.7 3.2 24

18.9 s>-""v' ""4.5 3.5 24
20.3 4.3 3.8 1.56 24

Aug 5

13

17

24

HARVEST

Aug 31 (6.95) 4.8 3.9 l.i:



1987 ANALYSES OF HALLERTAUER TRIPLOID SELECTIONS

Maturity and Harvest Results

21458 (Serres 7G-252 15 bales)

Dry Matter or Dry_Weight_Basis

99

Date (Moi sture Content ) % Alpha-Acids % Beta-Acids mL oi1/100Q CoHumulone

Aug 5

13

17

20.G microwave

20.1 microwave

17.8

1

9

.7

5

8

3.4

4.7

5.4

HARVEST

Aug 24 ( 10.85) Loose

< 12.70)

9
4

6

5.2

5.6

27

23

27

0.79 25

0.83 28

21459 (Stauffer 7G-235-X 37 bales )

Dry Matter or Dry_Weight_Basis
Date (Moisture Content ) °L Alpha-Acids % Beta-Acids mL oi l/100q CoHumulone

Aug 5 18.3 microwave 2.1 3.0 24

17 13.2 3.5 3.3 " 25

25 17.0 3.4 3.9 0.69 28

31 17.4 4.5 4.6 0.84 28

Sept 7 19.7 4.3 4.5 1.17 25

Harvest

Sept 11 (9.0) 3.8 3.9 0, $D 26



CHEMICAL ANALYSES OF EUROPEAN VARIETIES GROWN IN OREGON

1975-1985

At 8% Moisture Content
Alpha Beta Alpha 6 mo % Oil % %

Variety Lb/Ac Acid Acid Ratio CoH Remain

Hallertauer 490 4.3 4.6 48 21 46

Hallertauer MF 559 4.0 4.6 52 20 54

Backa (56001 ) 98G 4 .8 6 .0 44 25 67

Backa (21080) 843 4 1 6 .1 40 25 66

Hersbrucker E 7 J> 3 5 5 6 .4 46 23 55

Hersbrucker G 776 5 9 7 .4 40 25 61

Saazer 205 4 3 3 6 55 24 51

Spalter 251 4 7 4 .6 55 23 49

Tettnang(21015 ) 234 4 5 0 8 55 24 61

Tettnang(61021 ) 412 4 7 4 7 49 22 57

Fuggle H 856 5 5
n

8 66 26 73

Fuggle N VF 955 5 9 • 3 2 65 26 71

Styrian 1228 5 6 3 0 65 28 71

Golding Yugo 1104 5 5 2 9 66 27 73

Golding Sajvin. 896 5 6 L 7 67 27 74

N. Brewer 688 9 5 4 0 70 2G 75

Huller Bitter 1004 9 0 4 9 G4 27 68

Perle 677 .10 4 4 71 28 81

mL nm)q Myrc Humu H/C H/F

0 .73 44.5
-7 't

. 1 3 .47

0 .80 31 .7 39 .7 3 .45

0 .63 - 40.0 33 .8 3 .28

0 .60 55.7 21 .0 2 .80

0 .68 44.4 30 .0 3 .22

0 .63 49.9 25 0 3 18

0 G2 37.1 22 7 3 37 1.85

0 62 45.4 17
n

3 43 1.44

0 56 41.6 21 4 3 45 1.71

0 66 45.2 21 *> 3 41 1.45

0 91 42.7 26 9 3 13 5.70

1 02 43.8 27 0 2 98 5.62

0 92 44.3 28 5 i 37 7.50

0 90 '44.0 28 9 2 93 5.91

0 91 49.8 25 4
9

87 6.53

1 61 54.0 9 c • 72

.1 31 50. 9 9. 0
o

02

0 94 35.0 35. 3 3. 03



Departmont of
Rgriajl tural Chemistry

College of
Ftgricultural Sciences Corvallis, 0nsc»n 97331-6502 <583> 754-3791

November 4, 1987

Dr. Paul Hoskins

Busch Agricultural Resources

10777 Sunset Hills, Suite 110

St. Louis, Missouri G3127

Dear Paul,

We have analyzed the Hallertauer triploid selections from Idaho and

Washington. Steiner and Barth also sent samples from Oregon. The
results are very encouraging because the Idaho and Oregon analytical
results are very close. I am sending the certificates, for these

analyses and the initial Oregon analyses. We have not completed the
oil composition analyses, but will send you the results as soon as
possible.

Sincerely,

Gail Nickerson

Chemist
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HALLERTAUER TRIPLOID SELECTIONS

1987 Analyses of Commercially Grown Samples

WASHINGTON, OREGON and IDAHO Results on Dry Weight Basis

Analysis mL Oi1
Variety Location Grower ID Date % Alpha % Beta HSI CoH 100 a

21455 ID 106-5X 10/27 5.9 7.0 0.30 24 1.54

6.3 8.8 0.24 22 2.08

5.9 8.0 0.28' 24 1.47

2.9 5.0 0.33 27 Q.33

21456 ID 106-6X 10/27 3.4 4.9 0.29 26 0.88

3.5 5.2 0.26 26 1.05

3.4. • 4.9 0.32 26 0.96

ID 106-5X 10/27

OR 214-E 9/3
n

11/2

WN 321-6 10/27

ID 106-6X 10/27

OR 211-A 8/28
ti

11/2

ID 106-X7 10/27

OR 205-B 8/31
ii

11/2

ID 106-X8 10/27

OR 252 8/31
it

11/2

ID 106-X9 10/27

OR 235-X 9/16
it

1 1/7

21457 ID 106-X7 10/27 5.0 3.8 0.28 26 1.21
4.8 3.8 0.28 25 1.12

4.8 3.8 0.33 24 1.13

21458 ID 106-X8 10/27 3.2 5.8 0.26 24 0.66
2.6 5.6 0.27 28 0.83

2.2 4.6 0.33 ,27 0.98

21459 ID 106-X9 10/27 4.8 4.3 0.28 27 0.77

3.8 3.9 0.28 26

3.6 3.8 0.34 28 0.89

Note: The samples were-plugs from one bale, except for the first OR analyses
which were composited core samples.
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Paul Hoskins, Ph.D.
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October 1, 1987

To: Hop Research Council Members

Re: Distribution of Triploid Hallertau Varieties

Attached is the inventory of the 1987 crop of triploid Hallertau
varieties grown in three different states.

As stated in the minutes of the August 12, 1987 meeting of the
HRC, one bale of each variety grown in each state (except for
21457 grown in Washington) will be held in the warehouse for
dealers and researchers to obtain small samples.

One brewer's sample from each variety grown in each state will be
mailed to the brewing and hop dealer members of HRC.

Dealer members who need additional samples should contact Sam
•Likens to place the order for number of samples needed. This will
enable proper allocation of samples as part of the HRC program.

The 21457 variety grown in Washington will be established in a new
yard. The present yard will be maintained during the 1988 crop
year to observe its second year's growth.

The cooperation of the hop research personnel and the HRC members
in establishing this triploid Hallertau program is greatly
aruw?eciated

Paul H. Hoskins

PHH/vs

cc: A. Haunold

S. Kenny
S. Likens
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September 21, 1987

To: Paul Hoskins

Re: Triploid Hallertau Inventory

UliElSnSlTTTEl

104

Interoffice
-.-Correspondence

Per your request the following information was obtained:

Variety

21455

21456
21457

21458

21459

21455

21456

21457

21458

21459

21455

21456
21457

21458

21459

Location

WA

WA

WA

WA

WA

ID

ID.
ID

ID

ID

Grower

Tom Carpenter
J. I. Haas

Ken Gamache

Ron Brulotte

Ron Brulotte

Dan Dixon

# Bales Storage Location

12 S.S. Steiner - Yakima
5 John I Haas - Toppenish

30 lbs. S.S. Steiner - Yakima
10 Barth - Yakima
21 Barth - Yakima

S.S. Steiner - Yakima

i c> <v fl* „/ ..
OR/5.3 i-iJJLji.(gHerman Goschie
OR^- &/£ /./rKarl Weathers
OR?-/ M2f-W2 BoD Coleman
W-2-6s>£ it oft Paul Serres
0R//^ jg tfr Bob Stauffer

19

12

19

15
37

S.S. Steiner - Salem
S.S. Steiner - Salem
Barth (Hubbard)
Barth (Hubbard)
Barth (Hubbard)

//John T. Reeves

JTR/cm

cc: Gary Wittgenstein
Roger Reinhardt



"#><n Adolph Coors Company
Golden, Colorado 80401
(303: 279-6565

July 14, 1987
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copies to: Sam Likens
Gail Nickerson

Dr. Al Haunold

Dept. Crop Science
Oregon State University
Corvallis, OR 97331

Dear Al:

Enclosed you will find the results of the aroma evaluations of the
triploid Hallertau samples. Of the Hop Research Council supported
hops, we preferred 21455, with 21457 and 21456 following closely.
The 21458 and 21459 samples, however, were too floral/citrus
compared to the import Hallertau control sample.

Of the additional seventeen triploid Hallertau samples, 21484 and
21470 were closest to the control, with the "technician hop," 21373,
also very close. (See Table I) The samples that are questionable
agronomically, but having good aroma qualities include 21482, 21474
and 21483. The samples definitely heading in the wrong direction,
as far as aroma is concerned, are the following: 21469, 21479,
21477, 21480, 21476 and 21472. Borderline selections were 21473,
21478 and 21481.

If you have any questions and comments regarding the results of
these evaluations, please feel free to contact me or Robert T.
Foster II.

Sincerely,

Amy Edwards
Adolph Coors Company
Quality Assurance
Mail #BC600

Golden, CO 80401
303-277-2086

AE/fs:7B204

Enclosure

Approval:

pc: Robert T. Foster, II
Darwin Davidson

Kathy Weber

John Sitzman

Nick Hughes



TABLE I

Aroma Ranking and Comments vs. Import Hallertau Sample

Overall

Order of

Rank

2

8

7

15

20

1

3

4

6

9

11

13

14

16

5

10

12

17

18

19

21

22

HRC Supported Hops

Comments

21455 - Best of HRC hops, aromatic
21456 Good balance, pleasant
21457 Good balance, Hallertau type
21458 Too floral, citrus
21459 Too floral, perfumed, cinnamon

Coors Supported Hops

Comments

21484 Closest to Hallertau

21470 Very good - well blended, pleasant
21373 (Technician Hop) very good Cascade-like

floral, big cones
21475 Good tobacco, big cones
21471 Cluster-like onion

21473 Perfumed, lime
21478 Spicy, floral
21481 Low intensity, Hallertau type
21472 ' Floral, fresh

Agronomic?? - Good Aroma

Comments

21482 Poor color, good Hallertau aroma
21474 Close to Hallertau, poor color, harsh feel
21483 Pleasant, good balance

Agronomic?? ---Off-Aroma

Comments

21476 Cascade-like, low intensity
21480 Strong aroma, good color
21477 Too pine forest and floral, gritty feel
21479 Too floral

21469 Too floral citrus

AE/fs:7B204
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Jfc-

STROH

THE STROH BREWERY COMPANY

100 RIVER PLACE

DETROIT, MICHIGAN 48207-4291

(313)446-2000

°S^ Mf&h^d }(«, /?-/?

December 28, 1987

Al Haunold, Oregon State Univ., Dept. of Crop Science, Agric. Hall 37,
Corvallis, OR 97331

Steve Kenny, IAREC, Prosser, WA 99350-0030
John Muller, S.S. Steiner, Inc., PO Box 9009, Yakima, WA 98909
Lloyd Rigby or Gene Probasco, John I. Haas, Inc., PO Box 1441, Yakima, WA

98907

Peter Mahony, John Barth Inc., PO Box 443, Hubbard, OR 97032
Dan Dixon, Greenleaf Farms, Inc., PO Box 189, Caldwell, ID 83605

Dear Colleagues:

Test Brews with 1987 Aroma Lines

As you probably know, our philosophy in choosing aroma hops for pilot
test brewing is that, in the absence of more exact knowledge, the best we can
do is choose those hops that have a high oil content relative to the alpha

content.

For example, if one aroma hop has 8% alpha and 2.0 ml oil, and another
has 4% alpha and 0.8 ml oil, then the first is the one to test, as it will not
only give more aroma at a given BU, it will also do so at half the cost of
brewing with the other one.

A problem this year is that I have received more hop samples than ever,
but VERY few oil analyses. Enclosed is a table of the samples I have, with
all analyses received. Can I ask each of you to check your own files, and if
you have analytical values that are missing, to write them into the table and
return it to me a.s.a.p.? Unless you complete the analysis for me, we shall
not be able to brew with these samples, as the entire amount would be used up
In analysis.

20,
With many thanks and best wishes until we meet at Long Beach on Jan. 19-

,Sincerel/§,

Mm*ten Meilgaard

encl.
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oil alpha beta HSI H20 coh Notes

Mlu^-

Dealer Grower

Oregon

Variety//

Haunold

Steiner Goschie, Salem

21373 1.78 16.0

"Tech. Choice" j?i
21455 |,fyj -3-rt

7.7

&
hllb
.-26-5-

20

&
Barth Bob Coleman 21457
Barth Paul Serres, Woodb. 21458

Barth Bob Stauffer, Hubba. 21459
Don Weathers, Salem 21490

Paul Serres, Woodb. 21491

Washington

LiO 4./3 3./4 ^h 6.95 #

W Mi.l ^U ,Vl3 1Z'7 %1 P/rltCl **'«*&
O'U 3X2. 3.^.4- 'Ho 9-0 ?8

J^„~?^^j£2Lte2^z^-£l1*J^ll'3-

Steiner

Haas

Tom Carpenter

JI Haas, Toppenish
21455

21456 ado

2.9

2.9

5-7

5.2

3.4 •

3'f

.259

•• %0

0,'ifo

0,'W'o

2/7

u

if

boh ihnm/

Barth

Barth

21458

21459

Kenny

Kenny

8154-230

8154-237

0.87

1.28

5.92

8.99

4.27

5.02

.ilk

.239

23

21

Kenny

Kenny

8154-264

8254-167

1.99

1.32

6.47

6.28

5.09

6.50

..232

.207

21

17

Kenny

Kenny .

8254-253

8309-037
-^

0.94 2.61 4.46 ..198 22

same as 21490, see above

Idaho Oil

Steiner Dixon, Caldwell
Steiner Dixon, Caldwell

21455

21456

1,10 if-3

3-1 4.r

'30

,1*1

Steiner Dixon, Caldwell
Steiner Dixon, Caldwell

21457

21458

hie

Mi

3-V

3-1Steiner Dixon, Caldwell*. - 21459 o>n

imi _'/- Mi 6-1 *,r 0*7 **>



, MILLER BREWING COMPANY

November 13. 1987 A •.......•
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Dr. A. Haunold

USDA

Agricultural Research Service
Oregon State University
Corvallis, Oregon 97331

Dear Al:

I have enclosed sensory data on the pilot beers which were made with
the Triploid Hallertau selections you provided from the 1986 crop.

In our experiment we included Hallertau Hersbrucker as the control
(P.B. 3893). The results of this testing showed that:

1. Beer made with USDA 21458 had the most aroma strength,
fruity/estery and hop character.

2. Beer made with USDA 21456 had the least intensity for these
attributes.

3. Beers made with USDA 21455, USDA 21457 and USDA 21459 were
similar to the control beer.

We are interested' in continuing to evaluate these selections as you
program moves forward.

C^r-
A. J. Rehberger/JmP
Director Process Improvement & Development

85P.DOC ......
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USDA 21180 (for Miller Brewing Co.) and 21181 (for the Hop Research Council) were again
harvested from Oregon, commercial plots, while USDA 21202 was discarded. The 5 triploid
Hallertauer-derived seedling selections USDA 21455, 21456, 21457, 21458, and 21459 were
harvested for the first time from 3-acre commercial plots. Yields ranged from 600 lb/A
(for USDA 21456) to over 2000 lb/A (for USDA 21459). Commercial brewing trials are
scheduled for early 1988.' Over 500 single plants were sampled from the 1985-Nursery to
identify additional promising triploid aroma hops. A new nursery from a diploid Tettnanger
female crossed to two tetraploid monoecious male hops was established to develop triploid
hops with a Tettnanger or Saazer aroma profile. Two additional Hallertauer-derived
triploid aroma hops (USDA 21490 and 21491) were established in 5A commercial plots. Two
virus-free tettnanger selections obtained from Germany were established in 3A commercial
plots. The two Idaho selections Banner (USDA 21287) and Aquila (USDA 21222) were established
in 4A commercial plots, prior to anticipated release.

Haunold, A., Austria's hop industry from a global perspective. Agrar. Rundschau 1987 (1):
18 - 20.

Kralj, D., and A. Haunold. The breeding potential of native hops (humulus lupulus L.) from
Yugos 1av"i"ai"J Monatsctir7"f Brauwis; s".'" 1987 (7) ii"""2'87""-""2'93".

Kralj, D..,. and. A. Haunold. Breeding potential of native hops (Humulus lupulus L.) from
Yugoslavia.][.Genetica 19: No. 1. 47 - 60. 1987.'

Haunold, A., and G.B. Nickerson. Development of a hop with European aroma characteristics,
J. Amer. Soc.Brew. Chem. 45 : (accepted""for''"puBTication')

Nickerson, G.B.
45

, P.A. Williams, and A. Haunold. Composition of male hop oil. ASBC Newsletter
5"(1) • 19- 1987 :•• (Abstract )'• :""

Burkhardt, R., G. Nickerson, and 'J. Munroe. Hop Analysis check service (HACS). J. Am. Soc.
Brew.' Chemists 45":"""("3')"i;""Ti"9".' 1987
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Director
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PROGRESS REPORT

USDA 21180 and 21181 were again harvested from Oregon commercial
plots, while USDA 21202 was discarded. The 5 triploid Hallertauer-
derived seedling selections USDA 21455, 21456, 21457, 21458, and
21459 were harvested for the first time from 3-acre commercial plots.
Yields ranged from 600 lb/A (for USDA 21456) to over 2000 lb/A (for
USDA 21459). Commercial brewing trials are scheduled for early 1988.
Six of the 16 advanced Hallertauer-derived triploid aroma selections
were harvested from 20-hill plots. One of these, USDA 21484, was
closest to Hallertauer mittelfrueher of any aroma selection evaluated
thus far. Over 500 single plants were sampled from the 1985-Nursery
(1984 crosses) to identify additional promising triploid aroma hops.
A new nursery from a diploid Tettnanger female crossed to 2
tetraploid monoecious male hops (1986 crosses) was established to
develop triploid hops with a Tettnanger of Saazer aroma profile. Two
additional Hallertauer-derived triploid aroma hops (USDA 21490 and
21491) were established in 5A commercial plots in Oregon. Planting
stock was also sent to Prosser, WA. Two virus-free Tettnanger
selections obtained from Germany were established in 3A commercial
plots in Oregon. The two Idaho selections Banner (USDA 21287) and
Aquila (USDA 21222) were established in 4A commercial plots in Oregon
prior to the anticipated release by Idaho. The high-alpha, low-
cohumulone selection USDA 21373 had below-average yields in Oregon
nursery plots but excellent quality (16% alpha; 20% cohumulone).

PUBLICATIONS

BURKHARDT, R., NICKERSON, G., and MUNROE, J. 1987. Hop analysis check service
(HACS). J. Amer. Soc. Brew. Chem. 45 (3):119.
( 2)
KRALJ, D., and HAUNOLD, A. 1987. The breeding potential of native hops
(Humulus lupulus L.) from'Yugoslavia. Monatsschr. f. Brauwiss. 1987 (7):298-
293.

(3)
KRALJ, D., and HAUNOLD, A. 1987. Breeding potential of native hops (Humulus
lupulus L.) from Yugoslavia. II. Genetica 19 (l):47-60.
(4)
HAUNOLD, A. 1987. Austria's hop industry from a global perspective. Agrar.
Rundschau 1987 (l):18-20.
(5)
HAUNOLD, A., and NICKERSON, G.B. 1987. Development of a hop with European
aroma characteristics. J. Amer. Soc. Brew. Chem. 45:146-151.

(6)
NICKERSON, G.B., WILLIAMS, P.A.,and HAUNOLD, A. 1987. Composition of male .
hop oil. ASBC Newsletter 45(1):19. (Abstr.)
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PROJECT # 36

RESEARCH PROJECT OUTLINE

OREGON AGRICULTURAL EXPERIMENT STATION

Title: Breeding, Genetics, Chemistry, Pathology, and Culture of Hops.

Personnel and Departments:
Project Leader: Alfred Haunold, Crop Science Department and USDA-ARS.
Cooperators:

Max Deinzer, Agricultural Chemistry
Gail B. Nickerson, Agricultural Chemistry
Arnold P. Appleby, Crop Science
Calvin B. Skotland, Plant Pathology, Prosser, Washington

Date: Revised July 1, 1987 ffcVmis mi'fhn > ^fy/. / f/Z
Duration: 5years 4?€ tffi PtiC-09$ &,,*,/£

Introduction: In 1982, when this project was last revised, Oregon had a
modern all-time high of 7300 acres of hops with 13.14 million pounds of
production and a farmgate value in excess of $20 mi 11 ion.. This was at the
height of the world hop cycle when prices had quadrupled in a short period
of time and reached levels never before seen in this country. The inevit
able price collapse brought on by overplanting not only saw a dramatic
decrease of Oregon's hop acreage but also restructuring and planting of new
varieties at a level never before experienced by American hop growers.

The two sister selections Bullion and Brewer's Gold, collectively named
English Hops by the trade, accounted for 32% of the 1982 acreage and 45% of
total production that year, followed by Fuggle (29%), Cascade (22%), and the
new triploid aroma hop Willamette (12%) which was released by the Oregon
Agricultural Experiment Station in 1976. Less than five, years later the
varietal picture in Oregon had changed dramatically. The English hops and
Cascade had disappeared almost completely, while Willamette had expanded to
nearly 40% of total hop acreage, representing the most widely grown variety
in the state. Nugget, a new super-alpha hop variety developed by the Oregon
Agricultural Experiment Station and released in 1983, had skyrocketed to 26%
of total Oregon acreage and nearly 36% of production, while Fuggle had
dropped to less than 900 acres and barely 10% of total production in 1986.

The past year, 1986,^wa,s one of restructuring, a process continuing
from 1985 with increased- plantings of Willamette and Nugget to take advan
tage of the superior'yield potential of these two new varieties as well as
renewed interest by domestic and foreign customers.

Willamette, an aroma hop similar to the desirable Fuggle but with
higher yield potential, has seen a steady acreage expansion during the past
few years despite a generally declining trend of U.S hop acreage overall.
Willamette is best adapted to the relatively cool, moist climate of Western
Oregon and has received little attention in other U.S. hop growing areas.
Unexpectedly, a major U.S. brewery announced its intention in late 1986 to
buy unlimited quantities of Oregon-grown Willamette in future years and



encouraged expansion of this variety not only in Oregon but also in other
major U.S. hop growing areas. Precise figures are not available at this
date but it is estimated conservatively that in Oregon alone between 1000
and 1500 additional acres of Willamette were sold in recent months. The

only limiting factor was the ability of Oregon growers to harvest and
process additional acreage.

Nugget, a replacement of Bullion and Brewer's Gold has averaged over
50% more alpha acid production per acre than the two English hops during the
short period of commercial production. Nugget, stimulated by great interest
of hop processors and extract producers, is expected to increase moderately
in future years.

In addition to alpha acid content, which accounts for the pleasant
bitter flavor"of hops, American and foreign brewers, also need aroma hops
to provide the h'oppy flavor to their beer. Historically most of these hops
have been imported from abroad, primarily Central and Western Europe. These
hops produce low yields and are economically unattractive to American
growers. The release of the aroma variety Cascade in 1972, now grown
primarily in Washington, was the first success in competing aggressively
with imported aroma hops. Willamette has been another contributing factor
to reducing imports.

Background Information for Project Objectives during 1987-1992:

A. Reduced USDA funding for hop research: A management decision by
USDA-ARS in 1983 resulted in severe curtailment of USDA. hop research.
The apparent success of the hop research project during the past 20
years which resulted in the release of 6 new hop cultivars and over 20
germplasm lines prompted USDA administrators to conclude that USDA had
built a solid foundation so that major hop research funding could be
assumed by individual hop growing states or by hop grower and brewery
organizations or a combination of the three, all of which would reap
major benefits from continued hop research.

Hop breeding/genetics research was to be continued on an interim basis
with some shift of emphasis toward long-range goals. The geneticist
was appointed curator for hop germplasm without additional funding. A
Biological Aid (technician) position supporting the breeding and
agronomy program was eliminated.

The USDA hop pathology position at Oregon State University was
eliminated. The USDA. hop chemist position was closed out upon retire
ment of the incumbent and financial support of hop chemistry research
was reduced to a 25% funding for an OSU (State) Chemist II position.

About 40% of the remaining USDA hop research funds were shifted to
Prosser, WA under a new cooperative agreement.

B. Development of Noble Aroma Hops with European flavor characteristics:
When this project was last reviewed in 1982 it was pointed out that
additional aroma hop varieties were needed to enable Oregon and U.S.
growers to better compete in world hop markets for aroma hops. Haller
tauer mittelfruher, a low yielding long established German aroma hop
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has been a worldwide standard for hop aroma. Its production has
declined steadily in traditional German hop growing areas due to
susceptibility to a progressive strain of Verticillium wilt that
appeared in Germany about 25 years ago.

Crosses made in 1983 and 1984 between a tetraploid Hallertauer mittel-
fruher obtained from the Hop Research Institute at Wye College,
England, and 10 male parents developed and selected by the USDA Hop
Research Program at Corvallis primarily for their aroma potential,
resulted in a number of selections with aroma and quality potential
similar to Hallertauer mittelfruher. Hand samples of a number of
seedling selections from the first year of testing in Oregon experimen
tal plots were evaluated by interested brewers and five selections were
chosen for advanced testing. Brewers felt so strongly about the
superior potential of these selections that the customary phase of
intermediate testing (10 to 20 hills and pilot brewing) was bypassed in
favor of 3-acre commercial plantings followed by plant-scale brewing
trials in order to rapidly advance one or more of these aroma selec
tions to varietal status.

The five selections, USDA accession numbers 21455, 21456, 21457, 21458
and 21459 were planted in 3- to 4-acre commercial locations in the
Willamette Valley in 1986 and the first crop wil^.be harvested in 1987.
Brewing trials are scheduled for late 1987 and early 1988. Commercial
plots of these 5 aroma selections were also established in the Yakima
Valley and Idaho to evaluate their potential for other U.S. hop growing
areas.

C. Proposed Research Program, 1987-1992:
1. Release one or more aroma hops with Hallertauer quality profile.
2. Develop additional aroma varieties with quality and oil character

istics similar to the German Tettnanger or the Czechoslovakian
Saazer, two additional aroma hops in great demand on world hop
markets, by using two recently discovered tetraploid male aroma
hops.

3. Select and release additional triploid male hops as yield stimula
tors to enable Oregon growers to produce seedless hops without the
customary yield losses when hops are grown in the absence of
males."

4. Continue to upgrade the USDA Hop Germplasm Collection at Oregon
State University by introduction of valuable germplasm from abroad
and selection of desirable genotypes from segregating populations.

5. Assist Oregon growers in expanding the acreage of Perle, a German
high-alpha aroma hop obtained in 1980, and of testing the two
diploid experimental hops USDA 21180 and 21181 in off-station
trials and the' two Idaho selections 143-11 and 133-6 under Oregon
conditions.

6. Continue to improve management practices for improving yields,
quality, disease and insect control, weed and sucker control to
enable Oregon hop growers to remain competitive in world hop
markets.
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Procedure:

1. Harvest 3-acre plots of the five advanced selections USDA 21455,_21456,
21457, 21458 and 21459 from Oregon commercial plots and cooperate with
interested brewers in commercial brewing evaluation. Since two to
three years of brewing trials and taste panel evaluation are required,
one or more selections could be released as new varieties in 1990 or

1991.

2. Select aroma hops with a Tettnanger or Saazer aroma/quality profile
from a new seedling nursery to be field planted in 1987. Two tetra
ploid aroma-type males, crossed to Tettnanger, may yield desirable
triploid selections. Study the chromosome distribution in the seedling
progeny and evaluate the feasibility of using tetraploid males.

3. Evaluate approximately 40 early to medium early flowering triploid
Hallertauer males as pollinators under Oregon conditions and release
desirable genotypes to Oregon growers as yield stimulators.

4. Develop laboratory procedures to identify hops with desirable brewing
characteristics, to evaluate the oil composition of desirable aroma
hops, study the relationship between storage stability and aroma poten
tial, and develop methods for estimating levels of hop enzymes asso
ciated with storage stability, particularly alpha acid oxidase and
alpha acid synthetase.

5. Select additional aroma hops with medium-high alpha acid content and
higher oil content to study the feasibility of combining these two
quality traits in a single genotype.

6. Monitor the virus status of hop germplasm, experimental genotypes, and
known cultivars. Study' transmission of virus diseases, particularly
Prunus necrotic ringspot virus and Hop mosaic virus under Oregon condi
tions..

7. Continue to acquire hop germplasm from various hop research centers
around the world. Upgrade the USDA Hop Germplasm Collection by adding
new genotypes selected from segregating populations.
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Present Outlook:

Tetraploid male hops have never been used for hop breeding. Cyto-
r logical analysis and progeny evaluation of 2 diploid x tetraploid crosses

may demonstrate a new approach for polyploid hop breeding.

It is reasonable to assume that one ore.more new hop varieties will
result from the present emphasis on aroma hop breeding. Conservative
estimates indicate that a new aroma hop with Hallertauer quality character
istics accepted by U.S. brewers would add between 1000-2000 additional acres
to Oregon hop production. A TettnangeF-type hop containing farnesene would
be an additional benefit.

Foreign brewers, particularly in Japan, are very interested in this
work and might become new customers. The farmgate value of Oregon hops
currently estimated to be around 15-17 million dollars annually could easily
top 20 million dollars or more with the addition of one or more new aroma
varieties.

Budget:

Sources of funds are as follows:

1. U.S. Hop Research Council

2. Oregon Hop Commission

3. Miller Brewing Company

4. USDA-ARS direct support of 1 SY
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Subj: Technology Transfer Activities

ATTENTION: All Research Leaders

December 24, 1987

121

SUBJECT: Technology Transfer Activities in FY 1987

TO: All Research Leaders, PWA

FROM: Daniel A. Niffenegger >.. , • A >-. , .
Assistant Area Director, PWA ;

v'

A Technology Transfer listing was supposed to be included in the FY 1988
Annual Resource Management Plan (ARMP). However, instructions for this
listing were buried in one of the many sets of ARMP.preparation
instructions sent out in July. So far as I can determine, Prosser was th<
only location that picked up on the request.

The Area Office is now being asked for information that can only be
provided by the locations.

Wanted:

1. A listing of all meetings held with client groups that were of
significant consequence to the technology transfer' emphasis of ARS. _
Identify the name of the client organization, the date, and the topic for
discussion for each significant meeting held during FY 1987. At the^
bottom of the listing, give the name and location of the Research Unit
reporting.

2. If one of the meetings listed above is worthy of inclusion in a
report to the Congress, please send me a short paragraph written as you
would write an interpretive summary for a publication.

Paragraphs that might go to the Congress are wanted right away—before th<
first of the year, if possible. Please get the listing to me as soon as
is feasible, but no later than January 15.

Action?

December 28, 1987

SUBJECT: Technology Transfer Information for ARMP requested by D. A. Niffenegge

TO: G. M. Banowetz, A. G. Berlage, D. B. Churchill, A. Haunold,
J. A Kamm, G. W. Mueller-Warrant, and E. J. Trione

FROM: :Ronald E. Welty, Research Leader

Please supply above information by January 8, 1988. If you have a meeting
worthy of inclusion in a report to Congress, provide me with this information
as soon as possible. Thank you.
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Dec. 30, 1987.
prepared by: A. Haunold'

USDA-ARS, Corvallis, OR.

Request from Daniel A. Niffenegger,' USDA

Technology Transfer activity-- Hop project (A. Haunold).

Development of hop cultivars with European aroma characteristics to reduce
imports.

Cooperating industries:

Hop Research Council

Anheuser Busch Companies

The Stroh Brewery Co.

Miller Brewing Co.

Adolph Coors Co.

Hop Growers of America Inc.

Oregon Hop Commission.

f 5 selections with acceptable yield, good quality and aroma characteristics
and good disease resistance were planted in 3 acre commercial plots in

Oregon, Washington and Idaho. They were harvested for the first time in

1987 and are now awaiting plant-scale brewing trials and tastepanel evaluation.

Two additional selections were planted in 5-acre off-s'tation plots in 1987.

Material initially developed from USDA germplasm and foreign introductions.

Lead Agency: USDA, benefits and technology tobe transferred upon public release

(if any) of new hop cultivars.

Benefits: Reduce imports""'of foreign aroma hops which currently account for

about 15 mill, lbs (estimated value about 40 mill US$ or higher).

Meetings and progress reporting to industry groups during 1987:

January: Hop Research Council meeting,San Diego, CA
US Hop Convention, Hop Growers of America

Feb: Miller Brewing Co., Portland, OR.

March: Or. Hop Commission
Idaho Hop Commission

April, May, June: Various telephone conferences with above mentioned brewers

and grower organizations



July: Oregon Hop Field Day

August: Summer meeting, Hop Research Council

September: Telefone conferences with hop dealers and brewers concerning
experimental hop.
European Brewery Convention, Munich, W.Germany

October:. Master Brewers Association

Anheuser Busch Co.

Miller Brewing Co.

Nov. Miller Brewing Co.
Adolph Coors Brewery Co.
Stroh Brewery Co.

Dec. Hop Research Council
Hop Growers of America Inc.
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CSRS Review: Jan. 28, 1987.

OSU Crop Science Dept. Project 36
USDA Project 5709-20010-012-00P (regional project serving WA, OR, ID, CA)

Improved Hop Germplasm, Varieties, and Production Practices.

Leader: Dr. Alfred Haunold (since 1965)

History: OSU-USDA cooperative project established 1930, with emphasis on
downy mildew control and variety evaluation. Expanded in 1950's to
include breeding, genetics, agronomy, physiology and chemistry. Recent
retrenchment with emphasis on genetics and chemistry.

Present Personnel: One USDA and one OSU (industry supported) scientist, 2
technicians, 4-6 seasonal helpers.

Recent Accomplishments:
6 new hop cultivars
20 germplasm lines
About 65 scientific publications (since 1968)
Active participation in -

US Hop Research Council
National Hop Research Advisory Committee
NW Clonal Germplasm Repository (Curator for Hops)
Am. Soc. Brew. Chemists (Editorial Board)
Crop Science Society (Assoc. Editor 1979-81)
Sci. Commission of Int'l Hop Prod. Bureau
Master Brewers Association (Shortcourse, seminars)

Impact on Oregon's Economy:
1986 production: 8.5 Mill. lbs. - all from cultivars released since
1972. Farm gate value: about $17 million.

Impact on US Economy: (WA, OR, ID, CA):
United States is the second largest hop producer worldwide. 1986
production: 49 Mill lbs. - about 1/2 from new cultivars. Total Farm
gate value: about $100 million in 1986.

About 50% of all US grown hops are exported to over 70 countries. Avg.
net favorable trade balance (1981-85): $21.5 million.

Future Plans: Develop "noble, aroma" hops with European flavor characteris
tics to replace imports. Five advanced selections of triploid Haller
tauer seedlings are now in 3A commercial trials in WA, OR, and ID.
Brewing trials are scheduled for the 1987 crop.

Seedlings from crosses involving Tettnanger, another desirable European
aroma hop, will be field planted in 1987. Cytological analysis to
identify triploids, field and greenhouse evaluation for vigor, matur
ity, disease resistance and yield potential will take 3-5 years.

Detailed chemical analyses involving UV spectrophotometry, GC, HPLC and
MS technology are used to identify desirable genotypes. All major US
brewers are actively cooperating with this project.
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Oregon Agricultural Experiment Station
1986 Research Success Example . AIal ^ p

Project Number: ORE00 Q036 CRIS Accession Number:
Project Title: Breeding, Genetics, Pathology Chemistry and Culture of hops.
Prxncipal Investigator(s) : Dr. Alfred Haunold^^——
Department: Crop science TvVH
Source of Research Funds:

Hatch Formula Hatch Regional
Mclntire-Stennis Coop. Forestry Evans-Allen
Animal Health & Disease (Sec- 1433) Special. Research Grant - USDA
Forest/Rangeland Renewable Resources Competitive Res. Grant - USDA
Competitive Grants State Appropriation

_x other Non-Federal industry grant
(Oregon Hop Commission)

1.)
Title: Development of hops with European Aroma characteristics.

2.) Over 15 million lbs of European aroma hops are imported to the US annually,

because hops with such flavor / aroma characteristics' are currently unavailable

in this country, since yields of these varieties grown here are too low to

be economical for US'growers. .

3) Five seedling selections from crosses between the German-Hallertauer mittelfrueh

variety with selected males were planted in 3-acre commercial off-station tria^for

agronomic evaluation and commercial brewing trials. The first commercial crop expected

in 1987 will be evaluated by several major US brewers who also import substantial

quantities of foreign hops.

4)Possible payoff: Acceptance of even one of the selections as a replacement for

imports could mean an initial annual market of sevetjj million lbs of hops for

Oregon growers, with additional annual income of about 2-5 Mill, dollars initially.

Development of export markets particularly in the FarEast and South America would

be an additional benefit in later years.

H
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CSRS REVIEW of the OSU Crop Science Department: Jan. 26-30, 1987

Reviewers: Dr. D.L. Auld (ID), J.C. DeLouche (MS), R.A.Forsberg (WI),
M.G. Merkle (TX), and S.C. Wiggans (CSRS).

The USDA-ARS program in hops plays avital role in supporting a
industry which is unique to the Pacific Northwest. This program
hashad and will contme to have a positive impact on the
agricultural economy of this region. Due to the dioecious nature
and perennial growth habit of this species, this crop has the
unique potential to benefit from the utilization of ?ec"tly
^ni°PedKteC^0l0gy' The use of -somatic hybridization and
relnr^ ?^r?GKlng Procedures to develop faciated dwarfs could
reduce the labor and expense required to produce a crop of hops
fSS\hff°rr^ W°Uld a/LS° comPlement effortsP within the DVartmentand the College to increase the emphasis on basic research.

Specific Recommendation^

1. Organize an intergated team, from existing personnel
nS5/^?eS' *° StUdY the feasibility and development ofnew/alternative crops.

2. Support the emerging meadowfoam industry by developina
improved cultivars and cultural practices. ve-LOPin9

3. Transfer economic traits from cuphea to proven oilseedcrop species, by genetic engineering. oilseed
4. Enhance the already successful hop breeding proqram bv

incorporation of innovative breeding principles AppIv for
tlTrt ^"ff8 t0 Pfotect *-s- grower! from"confpetlt^wiSJthird world countries with cheap farm labor.
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ACCESSION: 0048427 YR 87 PUB PG 1 MODE: 5358-05-00 CWU: 5358-22000-00L-01S

TITLE: DEVELOPMENT AND CULTURE OF HIGH QUALITY HOPS

USDA cooperative agreement 58-9AHZ-3-742, Washington STate Univ.

PERIOD COVERED FROM 01/87 THRU 09/87 • Prosser' WA-
USDA ADODR: Dr. A. Haunold, Corvallis, :.0R.

APPROVED: RONALD E. WELTY 01/88 . WA State Univ. cooperator: Dr. S.T. Kenny.

POSITION TITLED RESEARCH LEADER

PROGRESS REPORT

USDA selections 21180, 21181, 21455, 21456, 21458, and 21459, and WA
selection 415-90 were evaluated in large trials. Yield and alpha
acid content were 2150 kg/ha and 7.0%, 2800 and 8.0%, and 1020 and
2.9%, 1240 and 2.3%, 1020 and 2.9%, 1880 and 4.1%, and 1930 and
12.6%, respectively. USDA 21457 was also grown, but an unknown soil
condition prevented production. Additional aroma selections
developed by the Corvallis USDA and the Prosser USDA cooperative
program continue to be evaluated. Seedlings from the 1986 crosses
for aroma and low-trellis germplasm enhancement were established in
the field. A study on the effect of Prunus necrotic ringspot virus
on alpha acid production and yield of Savinja Golding, L-l, and
Galena showed significant yield and alpha acid reductions of 350
kg/ha and 0.8% (actual units), 330 and 0.5%, and 245 and 1.3%,
respectively. Protein extracts from hop shoots were used to
determine the usefulness of starch gel electrophoresis for
establishing hop cu]tivar identity when only vegetative material is
present. Twenty cultivars were screened, and eighteen could be
uniquely identified using these isozymes: phosphoglucomutase,
6-phosphogluconate dehydrogenase, malate dehydrogenase,
phosphoglucoisomerase, aspartate aminotransferase, and catalase.

PUBLICATIONS

( 1)
KENNY, S.T., and ABROL, B. 1987. Identification of Humulus lupulus cultivars
by isozyme analysis. Agronomy Abstracts Amer. Soc. Agron., Madison, WI, p. 67.

( 3)
( 4)
( 5)
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Washington
State University

Irrigated Agriculture Research and Extension Center,
Prosser, Washington 99350-0030

509-786-2226

MEMORANDUM

DATE: April 2, 1987

TO: A. Haunold

THROUGH: L. R. Faulkner

FROM: S. T. Kenny

SUBJECT: QUARTERLY PROGRESS REPORT FOR THE PERIOD!/1/87 TO 3/31/87
FOR C/A No. 58-9AHZ-3-742

Table 1 lists the hop acid characterization and pedigree information of
30 advanced selections developed by this program.^ It is identical to
Table 4 in the 31 December letter report. Analys/s of the essential
oil profiles of these selections were completed during this period and
are reported in Table 2. These tables were sent to four breweries;
two breweries selected samples to examine.

Seedlings from the crosses described in Table 5 in the 31 December
letter report were started in germination trays and later transplanted
to flats.

STK:hg
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Table 1. Hop acid characterization of the advanced aroma selections
from the Prosser breeding program grown in 1986.

Selection Yield % Alpha % Beta HSI A:B Coh

(lbs/acre) Acid Acid Ratio

8153-020 571 4.3 3.2 .244 1.4 22

8154-212 1291 6.9 2.9 .268 2.4 20

-230 1527 6.4 3.6 .248 1.8 17

-237 2200 8.9 3.6 .268 2.5 20

-264 1611 8.7 4.0 .254 2.2 21

-274 1102 7.4 3.0 .272 2.5 25

-297 822 4.0 2.5 .299 1.6 16

8252-115 867 4.0 3.3 .275 1.2 20

-139 842 3.2 3.3 .254 1.0 17

-146 1277 3.6 2.5 .243 1.4 21

-155 886 5.1 3.4 .219 1.5 21

8253-014 1393 3.2 2.6 .239 1.2 22

-028 1719 3.0 3.2 .242 0.9 21

-138 884 3.0 3.2 .229 0.9 21

-229 1491 3.5 4.0 .278 0.9"' 25

-239 942 3.0 3.1 .279 1.0 15

8254-133 938 3.7 3.5 .261 1.1 22

-142 1032 5.5 5.5 .240 1.0 21

-143 1251 4.9 4.0 .229 1.3 21

-146 1196 4.5 5.4 .230 0.8 •• 20

-165 1467 4.0 4.4 .220 0.9 22

-167 1070 5.1 5.5 .201 0.9 .16

-193 1474 3.8 4.7 .251 0.8 19

-196 814 5.0 4.3 .266 1.2 . 21

-244 928 3.3 4.9 .250 0.7 20

-253 1512 5.3 4.8 .292 1.1 20

' -258 1474 4.9 4.2 .290 1.2 21

-265 735 3.4 5.6 .236 0.6 20

-267 774 4.3 6.4 .254 0.7 20

-328 1232 3.5 5.2 .230 0.7 19

Pedigree Information:^ ...
8153 - BOR704 x OP

8154 - Hersbrucker x OP

8252 - BOR704 x 19172M

8253 - BOR704 x 64033M

8254 - BOR704 x 64037M
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Table 2. Essential oil evaluation of advanced aroma selections from the
Prosser breeding program grown in 1986.

Other Oil Components
1

Selection

Major Oil Components
MYR CAR HUM H/C OIL FAR LIN GAA CIT GAB SEL MU? HEB

8153-020

8154-212

-230

-237

-264

-274

-297

8252-115

-139

-146

-155

8253-014

-028

-138

-229

-239

8254-133

-142

-143

-146

-165

-167

-193

-196

,- -244

-253

-258

-265

-267

-328

% % %

22.8 12.7 41.9 3.30 .30

2.5 19.9 51.4 2.58 UNK

41.0

46.2

40.0

49.3

39.7

12.0

11.5

11.5

9.9

13.8

29.3

26.5

29.7

22.6

29.6

2.44

2.30

2.58

2.28

2.14

20.0 7.9 24.3 3.07

34.0 6.6 18.4 2.79

12.9 16.8 49.5 2.95

38.5 12.3 32.5 2.64

25.2 13.5 44.7 3.31

24.1 12.9 44.3 3.43
28.4 12.3 42.8 3.48

30.3 12.3 .41.4 3.37

35.2 10.9 36.5 3.35

27.7

32.3

20.5

37.3

20.7

24.6

22.0

28.9

32.9

34.3

.29.1

22.1

28.9

14.4

12.5

10.9

12.6

10.6

14.0

12.

13.

10.

11.

10.

12.

13.

12.

14,

42.

37.

43.

35.

46.

42.

44.8

37.3

38.4

35.5

40.

46.

41.

51,

3.37

3.41

3.45

3.33

3.31

3.37

3.42

3.42

3.34

3.29

3.30

3.35

3.30

3.47

.39

.99

.69

.86

.45

.41

.30

.31

.47

.53

.36

.40

.55

.55

.43

.54

.39

.59

.38

.59

.43

.60

.48

.64

.64

.75

.71

UNK

% %

1.1

1.1

1.2

1.9

1.5

1.8

2.5

2.1

%

1.3

2.1

% % % % %

3.2 1.3

6.4 1.4

2.7

2.8

2.7

2.2

2.8

2.3 1.0 10.5 10.7 5.6 1.7

1.9 1.0 7.6 7.7 4.7
1.8 1.2 4.3 1.5

1.2 2.9

1.4

1.2

1.3

1.1

1.1

1.1

1.1

1.4

1.6

1.3

1.4-

1.3

1.1

1.1

.2

.5

,2

,6

1.3

1.2

3.4 1.0

3.2 1.7

3.3 1.2

2.9 1.7

2.8

2.9

2.6 1.2

3.4 1.0

2.4

3.5 1.4

3.1 1.1

3.3 1.3

3.1 1.1

2.6 1.0

2.7

3.0

3.5 1.2

2.9 1.2

4.1

1Only compounds with a concentration greater than 1% are listed.

Abreviation Codes:

MYR = Myrcene
CAR = Caryophyllene
HUM = Humulene

H/C = H/C RATIO

OIL = mg oil/lOOg
FAR = Farnesene

LIN = Linalool

GAA = Geranyl Acetate A
CIT = Citronellol

GAB = Geranyl Acetate B
SEL = Selinene

MU? = Methyl Undecenoate (questionable
identification)

HEB = Humulene Monoexpoxide II
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Washington
State University

Irrigated Agriculture Research and Extension Center,
Prosser, Washington 99350-0030

509-786-2226

MEMORANDUM

DATE: July 8, 1987

TO- A. Haunold

THRU: L. R. Faul kner£frmL,'y~-
B

FROM: S. T. Kenny ,Air<4^

SUBJECT" QUARTERLY PROGRESS REPORT FOR THE PERIOD 4/1/87 TO 6/30/87
FOR C/A No. 58-9AHZ-3-742

Table 1lists the'number of progeny from crosses ^"t Ascribed In the Dec
ember 31. 1986, letter report which were transplanted to the field in May.
Plants will be strung for harvest in 1988.

Growth in three-acre off-station trails of Hallertauer triploid selections
USDA 21455 21456, 21457. 21458, and 21459 was monitored. Softwood propa
gation of USDA 21490, aHallertauer triploid selection with higher alpha
acid content than the other selections, was begun.

To add to available identification methods of vegetative hop plants, a survey
of isozyme variability was started. In this period, 18 enzymes were examined
for their 'sozymic variation in 20 hop cultivars. All U.S. grown cultivarsIre d esurvey. Preliminary findings indicate that for some enzymes
there is no isozymic variation among cultivars, but other enzymes are useful
in unique identification.

Atrial to evaluate the rate of mite population growth on 55 progeny described
in Table 2 was started near the end of this period.

SK:ns



Table 1. Number of progeny established in May 1986 by the Prosser hop breeding
program.

Cross Number of Female Parent Male Parent

Number Progeny

8651 0 Perle 19060M

8652 1 ' 19047M

8653 30 19173M

8654 0 64033M

8655 30 21088M

8656 25 8154-224M

8657 50 Elsasser 19060M

8658 50 19173M

8659 40 21088M

8660 10 8154-224M

8692 - 30 21373 19060M

8693 30 19170M

8694 20 21088M

8695 20 21337M

8696 25 8153-032M

8697 25 8153-056M

8680 10 404-006 21272M

8681 30 21337M

8682 20 21381M

8683 20 8153-056M

8684 20 -406-057 21272M

8685 50 21337M

8686 30 21361M

8687 25 8153-046M

Pedigree described in Table 5 of quarterly letter report of 31 December 1986.
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Table 2. Progeny for screening of mite population growth.

Cross Number of Female Parent Male Parent

Number Progeny

8551 12 7003-81 OP

8552 13 L-8 Cluster OP

8553 15 21163 OP

8411 10 64007 21137M

8412 5 64007 21361M

Pedigree

7003-81 65009 x 19046M
(Brewer's Gold x Early Green-unknown seedling) x (Late Cluster

seedling x Fuggle seedling)

21163 19105 x 6616-61M
(Late Grape seedling x Fuggle-Fuggle seedling) x (Brewer's Gold x

Fuggle-Colorado wild male)

64007 19105 x 19058M
(Late Grape seedling x Fuggle-Fuggle seedling) x (Early Green x unknown

seedling)

21137M 65009 x 64035M
(Brewer's Gold x Early Green-unknown seedling) x-(Bavarian x English

germplasm) •

213611* 56013 x [65009 x 64035M]
Cascade x [(Brewer's Gold x Early Green-unknown seedling) x (Bavarian x

English* germplasm)
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Washington
State University

Irrigated Agriculture Research and Extension Center,
Prosser, Washington 99350-0030

509-786-2226

MEMORANDUM

DATE: ' November 13, 1987

TO: A. Haunold

THRU: L. R. Faulkner

FROM: S.T. Kenny

SUBJECT: QUARTERLY PROGRESS REPORT FOR THE PERIOD 7/1/87 to 9/30/87
FOR C/A NO. 58-9AHZ-3-742

Growth and harvest of three-acre off-station trials of Hallertauer triploid
selections USDA 21455, 21456, 21457, 21458, and 21459 was monitored in Wash
ington and Idaho. Brewing quality analysis of samples from these trials is
in progress. Two additional Hallertauer triploid selections were proposed
for off-station trials for 1988. A large field nursery of USDA 21490 was
established, and a small field nursery of USDA 21491 was established. Pro
pagation of 21491 is continuing in the greenhouse.

The study of isozymic variation among hop cultivars continued. Results
indicate that phosphoglucomutase, 6-phosphogluconate dehydrogenase, malate
dehydrogenase, phosphoglucoisomerase, aspartate aminotransferase and
catalase are the most useful isozyme systems for cultivar identification.

The study to evaluate the rate of mite population growth on 55 progeny des
cribed in the July 8, 1987 letter report was completed. The results are
listed in Table 1. The progeny means of families 8553 and 8551 indicate
lower mite reproduction in these families compared to the other families.
Comparison of progeny means and female parent values indicates that there may
be some heritable component to mite resistance.
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Table 1. Population statistics describing mite growth on hop leaves.

Mean of All Progeny Mean Female Parent

Family IRNI GT NRR Parent IRNI GT NRR

8553 - 0.199 19.8 58.9 21163 0.236 19.4 99.9

8551 0.217 18.9 65.4 7003-81 Not Available

8411 & 12 0.234 19.0 79.3 64007 0.242 18.8 97.0

8552 " 0.236 18.5 85.4 L-8 0.246 18.5 95.8

LSD(0.05) 0.053 0.55 12.8 0.037 0.48 18.4

IRNI - Intrinsic rate of natural increase; GT - Generation time;

NRR - Net reproductive rate.



Washington
State University
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Irrigated Agriculture Research and Extension Center,
Prosser, Washington 99350-0030

509-786-2226

MEMORANDUM

DATE: December 31, 1987

TO: A. Haunold

THRU: L. R. Faulkner ^~fQr

FROM: S. T. Kenny>0,
SUBJECT: Quarterly Progress Report for the Period 10/1/87 to 12/31/87 for

C/A No. 58-9AHZ-3-742

Yield and brewing quality analyses of advanced selections USDA 21180, 21181,
21455, 21456, 21457, 21458 and 21459 and Washington 415-90 which were monitored
in large off-station trials are listed in Table 1.

Triploid Hallertauer selections from the Corvallis breeding program and the
Prosser breeding program were analyzed for yield and brewing qualities. Results
are reported in Tables 2, 3, 4 and 5.

Table 6 summarizes the. results of the isozyme survey to determine if starch gel
electrophoresis could provide sufficient information to identify the hop
cultivars grown in the US. Of the twenty cultivars examined, only two, Fuggle
and Styrian, could not be uniquely identified. These are thought to be closely
related clones.

Savinja Golding, L-l and Galena plants with different virus infection
combinations were harvested and brewing quality determined. Results indicated
significant yield reductions of 314 lbs/acre for Savinja Golding, 293 lbs/acre
for L-l and 219 lbs/acre for Galena when plants were infected with Prunus
necrotic ringspot virus (PNRV) alone or in combinations with other viruses.
PNRV infection reduced alpha acid content of Savinja Golding by 16%, L-l by 8%
and Galena by 13%. Complete results are reported in Table 7.



Table 1. Yield and brewing quality data for experimental hops in
commercial trials.

Selection Location Yield % ml oil/ % % % % H:C
and Year lb/A Alpha Coh lOOg Myr Cary Hum Farn Ratio

21180

21181

21455

Topp. 87 2,500 7.0 30 1.97 30.3 li
86 2,300 9.5

85 2,050 8.5

84 1,750 10.9

31.0 0.0 1.65

Topp. 87 1,910 8.0 38 1.01 22.2 20.5 35.3 0.1 1.72
86 2,900 6.0

85 2,220 7.9

84 2,040 6.5

Gran. 87 910 2.9 25 0.73 24.5 17.0 41.4 0.2 2.43
86 Establishment

21456 Mabt. 87 1,110 2.3 29 0.85 19.5 14.1 45.8 0.0 3.25
86 Establishment

21457 Topp. 87 * 3.3 28 0.77 21.8 •• 13.2. 43.6 0.0 3.31
86 Establishment

21458 Topp. 87 910 2.9 28 0.83 14.5 15.7 49.5 0.4 3.15
86 Establishment

21459 Topp. 87 1,682 4.1 27 0.79 24.2 10.2 31.1 9.1 3.14
86 Establishment

21455 Idaho 87 810 5.3 25 1.63 30.1 13.1.30.1 0.5 2.31
86 Establishment

21456 Idaho 87 - 475 2.9 29 1.05 22.6 12.7 41.7 0.2 3.29
86 Establishment

21457 Idaho 87 540 4.5 26 1.18 31.6 10.6 35.6 0.1 3.35
86 Establishment

21458 Idaho 87 950 2.7 26 0.83 16.0 14.6 48.2 0.2 3.30
86 Establishment

21459 Idaho 87 630 4.0 27 0.69 20.0 10.3 33.0 8.8 3.21
86 Establishment

415-90 Pros. 87 1,726 12.6 29 1.48 49.5 5.5 13.1 3.5 2.38
86 2,085 9.7

85 1,580 10.6
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Locations: Gran. - Granger, WA; Mabt. - Mabton, WA; Pros. - Prosser, WA;
Topp. - Toppenish, WA. All Idaho locations are Wilder, ID. Coh - cohumulone;
Myr - myrcene; Cary - caryophyllene; Hum - humulene; Farn - farnesene; H/C -
humulene:caryophyllene ratio; * 21457 plot in Washington was nearly destroyed
by Verticillium dahliae infection.



Table 2. Yield and hop acid data for advanced triploid Hallertauer
selections grown in small plots at Prosser and Mabton in 1987.

MABTON

141

PROSSER

Yield % % i A:B Yield % % A:B

Selection lb/A Alpha Beta HSI Coh Ratio lb/A Alpha Beta HSI Coh Ratio

21455 1208 4.31 6.22 .223 26 0.69 1292 4.40 6.16 .227 25 0.71

21456- 628 2.75 4.48 .232 29 0.62 681

21457 1066 4.32 3.69 .224 26 1.17 770 3.42 3.23 .250 28 1.06

21458 440 2.63 4.34 .210 29 0.61 625 2.21 4.70 .239 31 0.47

21459 550 2.92 3.13 .238' 29 0.93 1513 3.19 3.48 .241 29 0.92

21469 1731 2.16 4.46 .226 30 0.48

21470 1060 2.94 4.57 .241 26 0.64 1372 2.08 3.97 .237 26 0.52

21471 718 4.50 3.91 .244 26 1.15 1400 5.44 4.81 .230 24 1.13

21472 489 1.39 4.04 .251 37 0.34 1456 1.48 4.44 .272 36 0.33

21473 797 1.84 4.33 .218 31 0.43 1212 1.87 4.12 .259 27 0.45

21474 829 2.38 5.02 .224 29 0.47 1692 4.02 4.03 .245 28 1.00

21475 876 4.09 3.64 .267 37 1.12 1115 2.82 3.96 .307 29 0.71

21476 709 3.68 3.84 .235 25 0.96 1178 2.86 3.16 .275 29 0.90

21477 588 2.39 4.73 .213 33 0.51 892 1.88 4.17 .249 32 0.45

21478 1238 3.33 3.93 .248 31 0.85

21479 1209 3.42 4.53 .240 30 0.76

21480 93 4.12 4.46 .213 28 0.92 1227 4.06 5.04 .231 27 0.81

21481 841 3.25 3:51 .220 29 0.93 1165 3.66 3.98 .258 30 0.92

21482 80 2.49 3.95 .204 32 0.63 1056 1.45 4.64 .287 34 0.31

21483 806 2.01 5.12 .212 34 0.39 1101 1.17 '4.70 .224 32 0.25

21484 1080 2.21 3.72 .249 33 0.59

21490 1045 3.51 6.09 .201 24 0.58



Table 3. Yield and hop acid data for triploid Hallertauer
selections grown in small plots at Prosser in 1987.

Selection Yield 7. 7. A:B

lb/A Alpha Beta HSI Coh Ratio

8301-001 1294 3.68 4.48 .235 33 0.82

8301-007 391 2.72 4.43 .252 28 0.61

8301-024 453 2.45 4.15 .274 25 0.59

8301-036 1130 1.19 4.39 .266 25 0.27

8301-048 136 1.59 2.69 .210 28 0.59

8301-056 1501 1.57 4.46 .223 31 0.35

8301-057 1581 4.11 3.95 .241 30 1.04

8301-063 919 5.47 4.23 .195 28 1.29

8301-069 1272 3.35 3.66 .244 34 0.92

8303-003 1191 2.56 4.39 .238 27 0.58

8303-015 497 1.68 3.79 .217 28 0.44

8303-039 1044 2.01 4.22 .209 28 0.48

8303-042 1081 2.12 4.22 .233 30 0.50

8303-049 1068 2.00 2.50 .287 27 0.80

8303-076 880 2.58 4.48 .237 27 0.57

8303-086 976 2.64 2.54 .283 26 1.04

8303-088 1539 2.70 4.59 .214 34 0.5.9

8303-094 909 2.91 3.24 .251 20 0.90

8303-101 637 2.79 3.08 .266 35 0.91

8303-121 1202 2.79 3.29 .237 23 0.85

8303-125 841 1.78 2.82 .290 27 0.63

8303-134 120 2.08 3.84 .203 29 0.54

8304-012 526 2.06 5.45 .200 29 0.38

8304-020 188 • 3.27 6.30 .201 29 0.52

8304-021 492 2.43 4.27 .220 27 0.57

8304-027 548 2.52 4.71 .229 26 0.54

8304-032 123 3.09 3.80 .202 26 0.81

8304-037 751 2.19 4.76 .216 29 0.46

8304-043 88 • 3.03 4.37 .220 29 0.69

8304-056 136 2.01 4.59 .203 25 0.44

8'304-060 965 2.40 4.80 .265 31 0.50

8304-063 48 2.11 3.05 .197 26 0.69

8304-066 837 1.50 4.77 .231 30 0.31

8304-067 789 2.52 5.33 .223 31 0.47

8304-073 1154 1.88 5.46 .242 32 0.34

8304-075 957 1.00 4.55 .237 33 0.22

8304-082 536 1.56 3.52 .245 27 0.44

8304-084 136 2.82 3.65 .214 32 0.77

8305-017 1423 8.08 4.11 .270 32 1.97

8305-022 898 1.55 3.18 .252 31 0.49

8308-015 932 4.60 3.33 .256 31 1.38

8308-022 1369 3.61 3.30 .230 27 1.10

8308-042 867 5.17 4.47 .224 25 1.16

8308-044 1638 5.11 2.98 .234 26 1.71

8308-046 841 5.15 4.19 .233 28 1.23

8308-061 588 6.07 3.44 .228 29 1.76

8309-005 1348 3.02 4.84 .226 27 0.62

8309-030 1200 1.97 3.75 .237 31 0.52
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Table 4. Yield and hop acid data for advanced aroma' hop selections
from the Prosser breeding program grown in 1987.

Selection Yield % % A:B

lb/A Alpha Beta . HSI Coh Ratio

8151-002 1076 3.46 3.63 0.222 25 0.95

8153-020 578 5.49 4.56 0.246 25 1.20

8154-212 1165 5.11 3.27 0.253 22 1.56

8154-230 1120 5.92 4.27 0.224 23 1.38

8154-237 1185 8.99 5.02 0.239 21 1.79

8154-264 1053 6.47 5.09 0.232 21 1.27

8154-274 1191 9.66 5.29 0.227 23 1.83

8154-297 1041 6.33 4.57 0.230 16 1.39

8252-115 1262 5.48 3.71 0.263 25 1.48

8252-146 1239 5.37 4.29 0.233 25 .1.25

8252-155 1071 7.89 4.94 0.233 23 1.60

8253-014 492 1.30 4.11 0.216 36 0.32 .

8253-028 1650 4.38 3.90 0.222 22 1.12

8253-133 1906 4.42 5.38 0.234 21 0.82

8253-138 1257 4.77 4.30 0.239 24 1.11

8253-229 1115 2.11 5.80 0.212 32 0.36

8253-239 1107 4.09 3.98 0.237 23 1.03

8254-133 533 5.84 5.18 0.220 24 1.13

8254-142 453 4.90 4.62 0.220 22 1.06

8254-143 698 6.22 5.28 0.220 22 1.18 .

8254-146 1177 6.67 7.46 0.206 21 0.89

8254-165 934 1.02 5.44 0.204 36 0.19r

8254-167 1173- 6.28 6.50 0.207 17 0.97

8254-181 1326 4.84 5.75 0.210 22 0.84

8254-196 1081 7.93 6.28 0.199 23 1.26

8254-239 1575 4.20 4.30 0.189 20 0.98

8254-241 1254 6.18 6.65 0.198 20 0.93

8254-244 1793 4.74 5.33 0.208 22 0.89

8254-253 1107 2.61 4.46 0.198 22 0.59

8254-258 1510 2.65 3.26 0.254 24 0.81

8254-265 765 .4-4,8 6.02 0.226 22 0.74

8254-267 593 4.79 6.38 0.226 23 0.75

8254-328 1109 3.73 5.38 0.232 20 0.69

Pedigree Information:
8151 [Hallertauer x OP] x Zattler Seedling#3
8153 [Hallertauer x OP] x OP
8154 Hersbrucker x OP

8252 [Hallertauer x OP] x [Cat's Tail x (Fuggle x Fuggle seedling)]
8253 [Hallertauer x OP] x Zattler Seedling//3
8254 [Hallertauer x OP] x Zattler Seedling#7

OP is open pollinated.
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Table 5. Essential oil data for advanced aroma hop se.Lections J:rom

the Prosser breedin g program grown in 1987.
-

Selection ml oil/ • % % % Z % H:C

lOOg Myr Cary Hum Farn HMEB Ratio

8151-002 0.64 15.48 15.78 50.22 0.23 0.810 3.18

8153-020 1.18 28.72 11.08 35.54 2.38 1.009 3.21

8154-212 0.92 30.89 17.12 33.55 0.24 0.493 1.96

8154-230 0.87 38.67 13.84 29.00 0.16 0.311 2.09

8154-237 1.28 36.19 14.17 32.75 0.12 0.206 2.31

8154-264 1.99 43.65 13.14 26.79 0.13 0.307 2.04

8154-274 1.13 34.52 13.84 32.73 0.00 0.160 2.36

8154-297 1.40 45.66 13.76 25.36 0.35 0.187 1.84

8252-115 1.66 25.53 6.56 .17.01 0.25 0.609 2.59

8252-146 1.00 13.28 17.01 47.38 0.00 1.190 2.78

8252-155 1.94 37.18 13.12 31.26 0.00 0.429 2.38

8253-014 0.73 21.11 15.04 47.76 0.09 1.314 3.18

8253-028 0.73 13.56 15.71 50.33 0.06 1.116 3.20

8253-133 1.18 18.71 14.44 46.28 0.00 1.303 3.20

8253-138 1.12 33.45 11.67 37.52 0.00 0.514 3.22

8253-229 0.70 21.89 14.67 46.37 0.00 0.908 3.16

8253-239 1.00 36.01 10.49 33.60 0.10 0.466 3.20

8254-133 0.67. 9.01 15.38 50.88 3.56 1.363 3.31

8254-142 0.57 6.89 15.34 51.27 0.12 1.042 3.34

8254-143 0.74 11.99 13.85 45.81 3.27 1.106 3.31

8254-146 1.37 24.11 12.47 41.00 0.07 1.033 3.29

8254-165 0.75 23.65 13.88 44.27 o.po 2.024 3.19

8254-167 1.32 21.60 12.70 41.11 0.21 0.751 3.24

8254-181 1.19 23.62 12.38 39.58 3.07 1.037 3.20

8254-196 1.59 32.62 11.03 35.53 0.07 0.472 3.22

8254-239 0.84 13.99 15.13 48.63 0.15 1.076 3.22

8254-241 1.13 20.93 12.93 41.87 3.49 0.932 3.24

8254-244 1.26 21.96 12.78 41.37 4.26 0.876 3.24

8254-253 0.94 30.15 10.92 35.25 5.09 0.924 3.23

8254-258 0.94 24.12 12.75 41.05 3.70 0.896 3.22

8254-265 1.24 ^1.3,-79 15.34 49.48 0.08 1.127 3.23

8254-267 1.64 "21,.84 13.78 44.58 0.07 0.920 3.24

8254-328 0.95 18.86 14.13 45.37 0.13 1.196 3.21

Myr - myrcene; Cary - caryophyllene; Hum - humulene;
Farn - farnesene; HMEB - humulene monoepoxide II;
H:C - humulene'.caryophyllene ratio.
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Table 6. Isozyme banding patterns for hop cultivars-.

Cultivar MDH PGI PGM PGD AAT CAT1

Brewer's Gold B A C B C C

Cascade C A D B C C

Chinook B A E B c A

Columbia B B B A c A

Comet B B D B D A

Eroica C A C B c B

Fuggle C D B A A A

Galena B A C A C B

Hallertauer C nt A A A B

Hersbrucker A D A A A D

L-l Cluster B A D B C B

L-8 Cluster B A C B C B

Nugget C A C A c A

Olympic B C D B B B

Perle C A C A C D

Saaz B nt B A A D

Styrian C D B A A A

Talisman B A C B C A

Tettnanger C D B A A B

Willamette C A' B A A A

MDH - malate dehydrogenase
PGI - phosphoglucoisomerase
PGM - phosphoglucomutase
PGD - 6-P-gluconate dehydrogenase
AAT - aspartate aminotransferase
CAT - catalase

nt - isozyme not tested
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Table 7. Effect of virus combinations on yield and 'alpha acid
production of Savinja Golding, L-l and Galena hop cultivars.

Viruses Present Yield % Alpha Yield % Alpha

(lb/acre) Acid (lb/acre) Acid

Savinja Golding

P A M 553 4.2 Virus Key:

P A M L 560 4.3 P - Hop strain of Prunus

P AmL L 615 4.0 necrotic ringspot virus

P A L 629 4.0 A - Apple strain of Prunus

P A L 647 4.0 necrotic ringspot virus

M 660 '5.2 M - Hop mosaic virus

P A M AmL L 727 4.3 AmL - American hop latent

M AmL 736 4.9 L - Hop latent virus

M

AmL

L

L

763

776

889

4.5

4.6

4.8 All plants:

M AmL L 969 4.9 PNRV infected 618 4.1

AmL L 1059 5.0 PNRV free 932 4.9

LSD (p=0.05) 249 0.5 120 0.3

L-l

P A M AmL L 1457 5.6

P AmL 1458 5.7

P A L 1465 5.1

P AmL L 1582 .5.6

P A AmL L 1628 5.7

P M

M

AmL

AmL

L • 1782

1812

6.2

5.9

P

AmL

L

L -

1873

1957

5.7

6.3

M AmL L 1965 6.3 All plants:,

AmL 2146 5.6 PNRV infected 1573 5.7

M 2160 5.9 PNRV free 1866 6.2

LSD (p=0.05) ns ns 213 0.4

Galena

P AmL 1027 8.4

P A AmL L 1049 9.2

P AmL L 108J 8.3

P A M AmL

AmL

L

L

L

1160

1237

1248

7.7

9.5

9.6

M AmL L 1285 13.7

M

AmL

L 1362

1416

9.6

10.5 All plants:

M 1447 9.8 PNRV infected 1173 8.5

M AmL 1491 10.8 PNRV free 1391 9.8

LSD (p=0.05) ns ns 170 0.7
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The molecular structure of hop latent viroid (HLV), a new

viroid occuring worldwide in hops

H. Puchta, K. Ramm and H.L. Sanger

Max-Planck-Institut ::iir Biochemie, D 8033 Martinsried beiMiinchen, FRG

/ABSTRACT

A new viroid which does not seem to produce any symptoms
of disease, and is therefore tentatively named hop latent
viroid (HLV) was found to occur worldwide in hops.• HLV proved
to be infectious when mechanically inoculated onto viroid- and
virus-free hops. The viroid nature of HLV was also
substantiated by sequence analysis which revealed that HLV is a
circular RNA consisting of 256 nucleotides, ttat can be
arranged into the viroid-specific, rod-like secondary
structure. HLV also contains the central conserved region
typical for most of the presently known viroids. However HLV
does not contain the viroid-specific oligo(A) stretch in the
upper left part of its rod-like molecule. Because of this
feature and a sequence similarity with the prototypes of the
other viroid groups below 55%, HLV can be regarded as the first
member of a new viroid group.

INTRODUCTION

To evaluate the status of the possible viroid infection of

German hops we have made a survey in the main German hop
growing region "Hallertau" which is located 80 km north of

Munich. With 17.000 hectares of hop gardens it is the largest
hop producing region of the world. We detected a new viroid in

practically all of the hop cultivars tested. Since this new

agent does not seem to produce any symptoms of disease in hops,
it is tentatively named hop latent viroid (HLV). When we exten
ded our survey to the other main hop growing areas of the world
(to be published in detail elsewhere) we found that HLV occurs

worldwide in most of the hop cultivars tested so far. We also

found that the wellknown hop stunt viroid (HSV) (1) is, indeed,
only present in Japanese hops as previously reported (2-5), and
Jbhat such HSV-infected hop plants may contain HLV in addition.

Here we report on the characterization of HLV, on its
primary and secondary structure and on the similarity of its
sequence with the one of the other viroids presently known.
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" Index of infection UZ \ , , ,
Origin of sample ^ ^ ta^^™*

HLV I

Europe 4/4 0/4
Belgium o/3 0/3
Czechoslovakia 15/17 0/17
England 2/2 0/2
France ,,^ 0/1
East Germany 4/4 0/4
Hungary .,/{ 0/1 .
Poland 1//1 0/1
Portugal 2^2 0/2
Russia lj/2 0/2
Spain 11/13 0/l3
Yugoslavia 14/14 0/l4
West Germany

Asia 3/3 1/3
Japan w^ 1/1
South Korea 2/2 0/2
China

America, 12/12 0/12
USA (Oregon) , 0/7 -
USA (Washington)

Africa n/2 0/2
South Africa

Oceania q/-j_ 0/1
Australia Q^ (J11
New Zealand

2/93
Totlljnilt^ex_of_s^m2les. 85/93

•'I^taijm^^-2l^^^^^ 73/8°
l/80b.

ZZZZI r7~777oTd-infected hop cvs, theThe numerator gives number of ^f^dividuai cvs tested
denominator the total number of the because certainThe total number--of samples^ and cvs a country. In some
cultivars are grown in more ^than individual cv was
cases a mixed commercial sample
used for analysis
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Rr..9..P..?..Q....Y..9.D.....^

A "lie HLV positiv

Cascade -f-

Nugget -\-

Bul lion -^

Eroica -(-

Fugg'le +

Late Cluster+

Chinook -{-

0561 .(kjollis

ld.?.J..?..e..C..?......?.r..9.bs.Q....a.u.s.....y.SA (.£Qde£e_Jer_kunft)2

A Vie HLV positiv

Williamette (Oregon )f(^.gaff&)^ttvb&$)
Comet (Oregon) -j"

USDA 21055 (Oregori')f

Columbia (Oregon)-f-

Olympic (Oregon) 'r

Cascade (Yakima) -f-

Chinook (Yakima) -J"

Eroica (Yakima) -f-

,-;Fuggle (Yakima) +•

Galena (Yakima) f- ••

Late Cluster (Yakima)-j-

Perle (Yakima) +

J

hop research yard Huell
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Virus Information from C. B. Skotland, Prosser, WA (Notes by Al Haunold,
USDA, Corvallis, OR.) Date: 7-21-1987

1>

Dr. Cal Skotland and Dr. Steve Kenny came for a one-day visit on July
14. We visited the five Hallertauer triploid off-station trials and also
the mother plots at the OSU hop yard. Dr. Skotland took leaf and shoot
samples for virus assay. In addition to the triploid experimental other
off-station plots and mother plantings were also visited and virus samples
were obtained.

Hallertauer triploid seedling selections: 1 yr. old off-station
plantings (first year on the string):

USDA 21455 (Herman Gosch'e, Silverton, Oregon). Free of all viruses
except American Hop Latent Virus (HV24). About 50-100 plants showed yellow
flecking on the lower leaves, which in some instances was quite severe,
showing significant chlorophyll damage. The plants are growing vigorously,
and yield does not seem to have been affected. No yellow flecking on the
upper portions of the plant. Adjacent Nugget and Willamette plantings also
showed some yellow flecking. This apparently is due to infection by Hop
Virus 24 which is now officially called American Hop Latent Virus.

USDA 21457 (Robert Coleman, Gervais, Oregon). Most plants are clean,
free of all viruses; a few plants showed very mild Hop" Latent Virus infec
tion as judged from ELISA testing. No visual symptoms.

USDA 21456 (Don Weathers, Salem, Oregon). Planting is essentially
clean of all viruses.

USDA 21458 (Paul Serres, Woodburn, Oregon). A few plants had mild Hop
Latent Virus infection as judged from ELISA. No prunus found in any of the
plants. Phenotypically most plants in this yard looked strange, had weak
arms and crinkled leaves that were curved downwards. However, viruses do
not seem to be the reason for this strange appearance of the plants in the
plot.

ITSDA 21459. Many plants were infected with Hop Mosaic and Hop Latent
Virus; a few plants had American Hop Latent Virus. Phenotypically this is
the most vigorous plot of all the five off-station Hallertauer triploid
seedlings. No visual virus symptoms were found on any of the plants in the
field.

Other off-station test Plots in Oregon:

USDA 21180 (Frank Fobert, Hubbard, Oregon); Most plants had slight
yellow flecking on lower leaves but were extremely vigorous and appeared
very healthy. ELISA tests revealed that most plants were infected with Hop
Mosaic Virus. No Prunus was found.

Idaho Selection 43-11 (USDA 21287). Baby planting at the Joe Annen
Ranch established early May 1987. All plants sampled were O.K. and free of
all viruses. Plants are growing vigorously.
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Commercial Willamette planting (Paul Serres, Woodburn, Oregon).
Adjacent to USDA 21458. Most plants were infected with Hop Mosaic Virus,
Hop Latent Virus and American Hop Latent Virus. Prunus was found.
Plants looked healthy and vigorous.

Galena (four-vear-old field, Paul Serres, Woodburn, Oregon). Plants
looked healthy and vigorous, all were infected with Hop Mosaic Virus, Hop
Latent Virus, and American Hop Latent Virus. Prunus was found.

Plants sampled at OSU hop yards:

USDA 21490, triploid Hallertauer seedling selection with higher alpha
and higher oil potential. All four mother plants were infected with Prunus,
probably the apple strain. A 3-acre baby plot has now been established in
Oregon and material is being increased in Prosser for Washington off-station
testing.

USDA 21491: Higher alpha, higher oil triploid Hallertauer seedling
from the 1984 nursery (1 year younger than preceding triploid Hallertauer
seedlings). No prunus was found in this plant, a single mother plant, from
which a 3 acre plot has been established in Oregon (Paul Serres, Woodburn).
Selection is also being increased in Prosser at the present time.

USDA 61021. Swiss Tettnanger: This is the original mother planting
from which, following heat treatment, most Tettnanger plantings in Oregon
and Washington probably originated. Carries Prunus Necrotic Ringspot Virus,
also Hop Mosaic and Hop Latent Virus.

USDA 21077. Saazer: This material was obtained from Czechoslovakia in
1974. It was tested earlier at which time we found no Prunus but Apple
Mosaic Virus (a suspected Prunus strain), Hop Mosaic, but no Hop Latent nor
American Hop Latent Virus. In the present test again no Prunus was found.
This is an extremely weak genotype which barely reaches the top wire and on
four hills we frequently cannot even obtain a sample large enough for all
required laboratory analyses.

Original mother hills of tripl. Hallertauer seedlings (4 hills each)

USDA 21455: carries American Hop Latent Virus, no Prunus.

USDA 21456: free of all viruses.

USDA 21457: free of. all viruses.

USDA 21458: free of all viruses.

USDA 21459: carries Hop Latent Virus, otherwise free.

These five genotypes have been grown in the same location now for four
years. There are many male plants around, and many of the adjacent plants
in the yard are known to be infected with one or more, in some cases all
five hop viruses. Apparently the parent planting has remained essentially
free of these viruses.
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Additional virus information from Dr. Skotland (July 21, 1987).

21455: carries HV 24 (American Hop Latent Virus)

21456: free of all viruses

21457: " , a few plants tested + for HLV

21458: a few tested positive for HLV

21459: carries mosaic; a few plants positive for Amer. Hop LV and apple strain

of PNRV

21490: all four plants in our plots tested positive for teh apple strain of prunu:

21491: free of all viruses

21180: carries hop mosaic

commercial locations:

Willamette at Paul Serres (Woodburn): carries HMV, HLV, AmHLV

r> I II II II »
Galena

HOP VIRUSES:

ILAR type: (Spheres): PNRV, Apple strain, cherry strain, transmission unkn,

CARLA type; (rods) : HMV, HLV, AmHLV (HV24). aphid transmitted.



/>
WESTERN BIOCHEMICAL CONCULTING (Dave Anderson) , Beaverton, OR

gjdomil /Copper Efficacy Trials,^.19.57.

Purpose: To evaluate Ridomii/copper prepack for downy mildew control in
nops.

Procedure: Two sites were selected on a ranch where downy mildew was
present and is usually an annual problem. Both sites had Nugget variety
hops but each was located in a different field. One, Fid *4, had a silt-sand
loam soil, while the other., Fid * 16, had a clay loam soil. Both sites were
used to increase the probability of having a significant enough quantity of
downy mildew to complete the' efficacy trial. Twelve hills were used per
treatment with-two replications per site for a total 46 hills per treatment.

Soon after crowning in mid-April, the Ridomii 2E soil treatments were
applied. Approximately $0 days later, at the time of training when hops
were from Vto 4feet tall, the first foliar applications of Ridomii/CU and
Kocide 101 were made, The second and final foliar application was made
7/4 - 7/10, after hops had reached the wire( 15 - 20 feet) and were just
beginning to flower.

Eariy evaluations consisted of counting hills with downy mildew infested hop
shoots or "spikes" and the number of spikes per hill. Later evaluations ^
included counting the number of vines with spikes "on the string", that is
downy mildew infested branches or.side arms from 6inches to 5feet above
around level.
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Results:

I)5/14/67
l)Fld*4

A) Trtmt *1
Rl

3) Trtmt #2

hills

vvith SDikf

L0/ 12

Rl 9/12

R2 9/12

C) Trtmt* 3
Rl 5/12
R2 • 11/12

D) Trtmt #4
Rl 9/12

11/1.2

E) Trtmt *5
Rl 10/12
R2 11/12

2) Fid * 16
A) Trtmt * 1

Rl 10/12
p ? 6/12

B) Trtmt *2
R1 11/12

6/12

C) Trtmt *3 •

; R1 10/12
R2 12/12

D) Trtmt *4
- 1 10/12
R2 •• Of 11

E) Trtmt*5
Rl " "9/"l"2

. R2 6/12

spikes/12 hills vines

.'; I

129

40

iO

115

41

15

th spikes

u

0

0

o

0

o

Q

o

f"'l

o

o

o

0

o

o

0

0

Treatments;

* 1 - Ridornil 2E at 1qt/A followed by two superimposed applications
of Ridomil/CU at 4.0 lbs/A.

*2 - Ridornil 2E at i qt/A as a soil applied treatment only.
*3 - Ridornil/Cu at 4.0 lbs/A as a foliar applied treatment only.
*4 - Kocide 101 applied at 2lbs/A as afoliar treatment only.'
*5 - Untreated check.
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II) 5/14/5'

l)F!d *4

A) Trtmt# 1
s 1

B) Trtmt *i
Rl

. R2

C) Trtmt *j
V 1

D) Trtmt *4
Rl •

R2

E) Trtmt *5
Rl

2)Fid*l6
A) Trtmt*!

. Rl

R2

B) Trtmt*2
Rl

R2

C) Trtmt ^
Rl A

R2 3
D) Trtmt *4

Rl 7

R2 5
E) Trtmt*5

Rl o

V.0 c.

T T t \ n i \ a ..• a i
ill/ i ,• i v / i .i r

1

o

0

0

o

o

0

0

u

0

In Fid *4, treatments * 1, 3 and 4 each had one hiil/12 hills with one or
more spikes, treatment *2 had none and treatment *5, the untreated check,
had spikes in 2/12 hills. Treatment* 1 had one spike on the string.

In Fid * 16, only treatment *2 had any spikes - one hill /12. No spikes
were found on the string in anv of the treatments.
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Discussion: Visual observations on 6/14, seemed to indicate greater plant
vwoxTiia me growm or more sioearms in tne * i treatment, at Pom sites.- on
?7i0, at the time of me last foliar application, plants were beginning to
flower and the increased number of sidearms and flowers on hop vines in
treatment* 1were even more apparent. All the plots in Fid *4 were
accidently oversprayed with 2lbs/acre of Kocide 101, yet, this was me only
field trial site downy mildew spikes were seen on the string.

Differences in control of downy mildew in the hill were notapparenton
V14. as treatment *2(a soil treatment of Ridomii 2E) had a combined total ^
of spikes (Fid* 4and Fid *16) greater than the combined total- for treatment
*4. which had no fungicide treatment until the first foliar treatment with
Kocide 101. Differences did notbecome apparent after the foliar treatments
were made as the total number of hills with spikes was the same for
Treatment * 1and *3 when counted on 6/14. The untreated check, however
aiwavs had the greatest number of spikes at each evaluation.

Conclusion: No great differences developed in this trial, in control of downy
mildew as measured by counts of hills with spikes or spikes per hill or
spikes on the string.
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4/ i t-'/'

(soi 1) <-ho 1 iar)

o-f• "Resul ts" section o-f the report,

temperature:

^relative humidity: 60'/.
wind speed & direction: C
Xcloud cover: partly cloudy
dew present?: none

time o-f day: •./, AM
soil moisture: wet

soil texture at sur-faces smooth.

APPLICATION DATA SHEET

1987 Project 8; CG-8?

Newberg, OR

Cooperator: Riverside Hop Farm

Address: St..Paul, OR

Crop <cultivar): Hops - Nugget variety

Planting date: 1985 .•

Plot size; replications: 12 hills/treatment; two reps.; two sites

Experimental design: Random block

Soil type: Fld84 - sand, silt loam; FT dttl 6 - clay loam

Notes <ferti1izer,irrigation etc.):

Date: 4/18/87 5/14/87 •". .-•• 7/10/87

Treatments: See p. 2

48 deo. F 65 deg. F. *
70 V.

2-5 mph NW. to SE none
clear clear

siight none
midday "*",'"• AM
dry wet

80 deg. :r .
4 OX

M&'thcd o-f amplication: broadcast; note the two -foliar applications -
were applied with D-2 nozzle 3 25 psi in 2 qt/12 hi 11 sCapprox.30 gp
a type o-f sprayer:. C02 plot sprayer

carrier & volume: water '31 qt.12 hi1ls<apprcx . 16 gpa)
nozzle size & type: spraying Systems 8003
pressure (psi) : 30 psi

Tarqet organism (weecSs^Wsects, -fungus etc.): Downy mildew control
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gv!£!!!2ll^!L?ftP Tield Trlal " 1957-

*unw>- To determine the potential yield difference in hops treated with a
soil amplication of Ridornil 2E and those treated with both asoil application
and two later foliar applications of a Ridornil and copper combination.

Procedure: Hops from the Ridomil/CU efficacy trial were cut and transported
to the hop research station at Oregon State Univ. and harvested on asmall
hop picker. Forty eight hills per treatment were -harvested* 12 hills X2reps
X2locations). The total green weight of cones per treatment was recorded.

Results:

I) Field #;

Rep 1
Rep 2

Total

I!) Field* 16

Rep 1
Rep 2

Total ,

Total All

' Total Cone Green Wt in Kilograms

untreated check ' soil only soil and foliar

44.0

41.5

.56.1

61.5

53-0

114.5

200.0

43.5
44.5

00-0

ob.^t

45.1

114.5

203.1

52.6
51.5

104.4

69.1
61.4

130.5

234.9

conclusion- Results of this trial indicate that me Ridornil soil treatment
followed bv two Ridosiily'Cu foliar treatments yielded greater total weight of
hops than the untreated check or the soil applied Ridornil only.
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/s^\ United States Agricultural Northwest Area DEP". OF CF.OP SC'~i-\cE
(((JbM Department of Research ORHGCW ::;":vv:7-: : varsity

Agriculture Service CORVALLSS, CRIj^gk £733 1

Elaine Annen
OR. Hop Commission
14358 Dominic Rd.
Mt. Angel, OR. 97362 Dec. 1, 1987.

Dear Elaine. , l/i !':'.'•' •• 7 /• p,_/ r
// " f{>ac,w'^

I just ran across this method for determining Metalaxyl (ridornil) and
on page 2 under "Breakdown" it states:

fungicidal activity approximately 3 weeks.

I talked to Bill Anlicker, CIBA Geigy Co. and he thinks that is a bit
conservative, the activity would certainly be a bit longer.

However, the thought crossed my mind, that our growers have in the past
complained that the ridomii activity runs out about training time or
slightly later, at a time when they need protection most.

In talking to Anlicker, he thought there is no reason why growers could
not hold off applying ridomii until slightly before training time. Then
spray the hops full strength, perhaps burn a few shoots or set them back
slightly since ridomii is taken-up directly by green plant parts.

However, you then have the protection period that you want when you need
itmmost.

Perhaps this should be brought up at the next grower meeting.

Sincerely,

Al/||aWiold
Re>a^rch Geneticist



Australian Hop Marketers Pty. Ltd,

P.O. Box 203,

Scottsdale, Tasmania

Australia, 7260

161

3rd November, 1987

mil?
Al Haunold, / ^//i/L/?
Dept. of Crop Science \rll r^ '
Oregon State University,

Corvallis, Oregon, 97331 v J/fJ

fce./J-ifc^W

Dear Al,

Thanks for your letter. Sorry about the delay in sending
the information regarding phosphorous acid to you,

however I have had a little trouble in getting it and

even now it is not as complete as I would like. The
company which manufactures the phosphorous acid products

is : -

U.I.M. Agrochemicals (Aust.) Pty. Ltd.,

P.O. Box 72,-

Brisbane Market, Queensland, 4106.

I have enclosed a photocopy of a paper from Australian
Horticulture, May, 1987 which reports on the use of the
injectionable form, Fos-ject 200 in curing Phytophthora.
root rot in avocados. As you will note in the article,
there appears to be a legal problem with the use of
phosphorous acid because of patents held, presumably by
the manufacturers of Aljette^ and that Australia is the
only country where these rights have been overcome.

The manufacture of the product seems to be simple enough
as it appears to be phosphorous acid neutralised with
potassium hydroxide, thus forming monohydrogen
dipotassium phosphite. Presumably this is something you
could do in the lab.

I feel that the foliar product, FDli-R-Fos 200 may be
more useful for hops, and thus I requested from U.I.M.
literature regarding this product. Unfortunately, they
replied with only a brief letter informing me of trial
work with hops (see below) but providing no worthwhile
information regarding the product's formulation.

A trial is being conducted at the CUB Hop Research
Station in NE Victoria this season with Foli-R-Fos 200

applied at 10 and 20 L/ha, twice, in early November and
early December to determine if there is . These timings
are approximately pre and post training.



/
In Tasmania we have a problem in Cluster where a rot

prevents the emergence of strap cuttings in the spring-.
Even older plants can be affected as the plants are
consumed by a wet black rot before the shoots emerge in
the Spring. When Cal was here last year he isolated a
Pythium sp. which may be responsible. Dipping the
cuttings in Fongarid (furalaxylj, seems to have improved
things to some extent. I am hopeful that phosphorous acid
may be useful and intend doing some trial work with it."

As I obtain more information on phosphorous acid I will

send it to you.

Regarding Alex Townsend's seminars, I will arrange that
copies be sent to you under separate cover.

The season has commenced here in a quite perculiar

manner. Just before I arrived home record high

temperatures {30oO were experienced for September. Then
followed a cool spell when even some frost damage

occurred. Now we have just had record high temperatures

for October (34oC) . Confusing! At least most of the hops
look to be growing well. Hopefully we will get a warm
summer for a change although based on this year's English
crop with its very high alphas high temperatures are not
required for good alpha.

All that remains is for me to thank you for the very

informative and pleasurable time that I spent with you in
Oregan. Please tell Mary that I really enjoyed the
Italian meal she cooked.

I hope it will not be too long before we meet again. I
think you would be interested in what we are doing in
Australia so you had better put us on you travel
itinerary for the near future.

Yours sincerely,

Grey Leggett.
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1.

2. SUMMARY OF GROP PROTECTION

CROP DISEASE CONTROLLED APPLICATION RATE CRITICAL COMMENTS

TREES

Avocado
>

Phytophthora
Cinnamomi

(

Trunk Injection
1 syringe of 15
ml. Foli-R-Fos

or Fos-Ject 200

per 1 metre dia
meter of canopy.

FoliarApplication

1 litre Fol-R-Fos

in 200 litres

water.

See pamphlet
"M-d KP method of
Tree Injection"

Apply early spring
then every six
weeks until end of

Autumn. About 5
litres per mature
tree.

Citrus Phytophthora
Parasitica .
Citrophthora

4 litres Foli-R-

Fos in 200 litres
water

Apply by spray
early November and
early February.
About 8 litres per
mature tree.

Almond

Walnut

Misc .Nuts

Phytophthora
Cambivora

Cinnamomi

1 litre Foli-R- '•

Fos in 2001itres
water

•>

Apply by spray early
in spring then
every six weeks until
end of Autumn. 5 to 8

Litres per mature tree

Cherry Phytophthora - Trunk Injection
1 syringe cf.15 ml.
Foli-R-Fos or

Fosject 200 per 1
metre diameter of

canopy

Foliar Application
1 litre Foli-R-Fos

in 200 litres water

See pamphlet "M-d KP
Method of Tree

Injection"

Apply by spray early
in Spring then every
six weeks until end of
Autumn. Approx. 5
litres per mature tree.
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CROP

Stone Fruit

' Trees

Pome Fruit

Trees

Trees

General

DISEASE CONTROLLED

Phytophthora
Cactorum

P. Speciea

Phytophthora
Species

ORNAMENTALS AND FLOWERS

Ornamentals

General

Protea

Geralton Wax

Orchid

Phytophthora
Species

Phytophthora •
Cinnamomi and

Sp.

Phytophthora
Cinnamomi

Phytophthora
Palmivora

Nicotianae. Yar.
Parasitica

APPLICATION RATE

Trunk Injection

1 syringe of 15 ml.
Foli-R-Fos or Fosject
200 per 1 metre dia
meter of canopy

Foliar Application

1 litre Foli-R-Fos

in 200 litres water

See Technical note

See Technical note

1 litre Foli-R-Fos in

200 litres water

1 litre Foli-R-Fos in

40 litres water

1 litre Foli-R-Fos in

200 1. water

CRITICAL COMMENTS

See pamphlet "M-d KP
Method of Tree

Injection"

Apply by spray early
in Spring then every
six weeks until end

of Autumn. Approx.
5 litres per mature
tree.
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For trees 1 m. high
and 1 m. diameter use

500 ml. solution.

Smaller trees will

require less and
larger trees more
spray solution

Trees 1 m high and 1
m. diameter use approx.

300 ml. of fine spray
solution. Smaller

trees will require less
and larger trees more
spray.

Preventative Treatment

Apply spray solution
once per month
Curative Treatment

Apply once per week
until health restored

Treatment of Divisions

Dip in solution of
spray solution strength
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CROP DISEASE CONTROLLED APPLICATION RATE CRITICAL COMMENTS

VINES

Grapevine Downy Mildew
Plasmopara
Viticola

600 ml. Foli-R-Fos

in 100 litres water

Apply early October
and then once monthly
until March

Passionfruit Phytophthora
Nicotianae var.

Parasitica

1 litre Foli-R-Fos

in 2Q01itres water

Apply Spring thence
every six weeks until
Autumn

Blueberry Phytophthora
Sp.

1 litre Foli-R-Fos#
in 200 litres water

In warm climates apply
early spring thence
every six weeks until
Autumn. Cooler climates

may require less
sprays per annum

Kiwi Fruit

%

' -

Strawberries Phytophthora
Sp.

1 litre Foli-R-Fos

per 200 litres water
Dipping at planting:

Dip plants in applic
ation solution

Foliar Application:
Apply solution at
rate 1000 l./Ha for
young plants; 1500 1./
Ha for older plants,
approx. every 6 weeks.
Trickle Irrigation:
Apply at rate 2 Itrs.
per 400 Itrs. irri
gation water.



CROP

Capsicum

Cucurbits

Onions

Lettuce

Tomato

X

DISEASE CONTROLLED

Phytophthora
Stem Rot

Downy Milder
Pseudoperonospora
Cubenis

Downy Mildew
Peronospora
Destructor

Downy Mildew
Bremia Lactueae

APPLICATION RATE

1 litre Foli-R-Fos
per 200 litres
water

Foliar Spray:
600 ml Foli-R-Fos
per 100 1. water

Ground Drench

1 litre Foli-R-Fos
per 200 It. water

Foliar Spray:
600 ml. Foli-R-Fos

per 100 1. water

Ground Drench:

1 litre Foli-R-Fos
per 200 It. water

Ground Drench:

1 litre Foli-R-Fos

per 200 It. water

Foliar Application
'600 ml. Foli-R-Fos
per 100 It. water
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CRITICAL COMMENTS

Foliar Application:
Apply every six weeks
during crop life. Rate
1000 Itrs. to 1500 Its.
per Ha.
Trickle Irrigation:
Apply 5 Itrs. Foli-R-
Fos/Ha for young plants
and 7.5 to 8 litres

Foli-R-Fos/Ha for larger
plants in irrigation
water

Apply solution at rate
1000 to 1200 l./Ha.
Apply every three weeks
of plant life.
Apply at the rate of
5 litres per M2 ground
surface

Apply solution at rate
1000 to 1200 1/Ha.Apply
every three weeks of
plant life.

Apply at the rate of
5 litres per M2 ground
surface.

Apply at the rate of 5
litres/M2 at seed sewing
and again before trans
planting

Apply 1000 to 1200 lt/Ha
every 3 weeks during crop
life.



CROP

Potato

Vegetables
^neral

^y

Vegetables
General

DISEASE CONTROLLED

Phytophthora Sp.

Downy Mildew

APPLICATION RATE

Soil Drench:

1 litre Foli-R-Fos

per 200 It. water

Dipping;
1 litre Foli-R-Fos
per 200 It. water

Foliar Spray:
1 litre Foli-R-Fos
per 200 It. water

600 ml. Foli-R-Fos
per 100 It. water

Soil Drench:
1 litre Foli-R-Fos
per 200 It. water
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5.

CRITICAL COMMENTS

Apply at rate 5 litres/
M^ soil surface.

Dip plants in solution
at transplanting.

Apply at the rate of
1000 1/Ha for young
plants increasing to
1500 1/Ha for advanced
plants.
For Trickle Irrigation
apply 5 to 8 litres
Foli-R-Fos per Ha. as
plants grow

Apply at the rate of
1000 to 1200 Itrs. spray
solution per Ha. Apply
every 3 weeks after
plant emergence.

Apply at the rate of
5 ltrs./M2 of soil
surface
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HOPFENBAUBOROS

172

Dr. H. Th. Kremheller, Sekretar Bayer. Landesanstalr. fur
Bodenkultur und Pflanzcnbau

Institur. fur Hopfenforschung
D-S069 Wolnzach-Hiill

BUNDESREPUBLIK DEUTSCHLAND

Telefon 0 84 42 - 20 71

14. April 1987

AuBerordentliche Sitzung der Wissenschaftlichen Kommission des

Internationalen Hopfenbauburos

Auf der Vorstandssitzung des Internationalen Hopfenbauburos am 14. Marz 1987

in Paris wurde beschlossen, eine auBerordentliche Sitzung der Wissenschaftli

chen Kommission des IHBabzuhalten. Diese Sitzung wird sich mit den aufgetre-

tenen Prob.lemen beim Hopfenexport in verschiedene Lander auf Grund unterschied-

licher PflanzenschutzmaBnahmen in den Erzeugerlandern und deren Losungsmoglich-

keiten befassen.

Nach Rucksprache mit dem Prasidenten der Wissenschaftlichen Kommission des IHB,

Herrn Dr. Kisgeci, und dem Direktor des Hopfenforschungsinstitutes, Herrn Mag.

Ermenc in Zalec wurde als Tagungsort das Hopfenforschungsinstitut (Institut za

Hmeljarstvo) 63 310 Zalec, Jugoslawien, Tel. 063/711 221, festgelegt.

Termin Donnerstag, 7. Mai 1987, Tagungsbeginn 11,00 Uhr, voraussichtliches Ta-

gungsende spater Nachmittag des 7. Mai 1987.

Zur Besprechung ist es notwendig, von alien hopfenexportierenden Landern eine

genaue Ubersicht in Hlhcf'en zu haben, die uber die nachfolgenden Punkte Auskunft

gibt:

1. Verwendete und zugelassene Pflanzenschutzmittel

Indikation

Aufwandmenge pro Hektar

Zeitpunkt der Anwendung

Haufigkeit der Anwendung

Wartezeit vom letzten Einsatz des Mittels bis zur Ernte

Hochstmengen an Ruckstanden des Pflanzenschutzmittels oder dessen
Metaboliten auf Trockenhopfen



2. Gesetzliche Vorschriften fur die Zulassung, den Vertrieb und

Anwendung von Pflanzenschutzmitteln.

3. Gesetzliche Vorschriften fur den Import von Hopfen.

Falls es Ihnen nicht moglich sein sollte, an dieser kurzfristig einberu-
fenen Sitzung teilnehmen zu konnen, bitten wir Sie fur Ihr Land die vor-
stehende Ubersicht fertigzustellen und dem Sekretar der Wissenschaftli
chen Kommission, H.Th. Kremheller, bis zur Sitzung zuzusenden.

Bitte setzen Sie sich wegen eventuell notwendiger Hotelreservierung direkt

mit Herrn Mag. Ermenc in Zalec in Verbindung.

Mit freundlichen GruBen

H. Th. Kremheller J- Kisgeci
Sekretar President
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To: Dr. H. Th. Kremheller
Sci. Commission, Int. Hop Growers' Convention
Inst, fuer Hopfenforschung
D-8069 Wolnzach, BR. Deutschland

April 24, 1987

From: Dr. Alfred Haunold
Research Geneticist, USDA ARS
Con/all is, OR. 97331 USA

Subject: Registered pesticides for use on hops in the United States

I am in no position to anwer the questions of your 14..April 1987 letter
in detail, partly because I lack the authority to speak for the US hop
industry and also, because I am only familiar with the few compounds that
are presently used by Oregon hop growers.

I enclose a list that was summarized
gives tolerances for compounds that
for use on hops with the. tolerances
list are no longer in use'- or such
United States. Other .compounds sue
although legal under present regulat
such as Di^seb were recently cancell

The only ggency in the United States
the questions in your letter is the
Washington DC which, would have to be

by one of our chemists last year that
currently have o;r previously had a label
in each case. Many, compounds on this
as DDT are no.longer manufactured in the
h as Zineb were voluntarily withdrawn and
ions are no longer used. Others again
ed by the EPA.

that has legal authority to ans^r
US Environmental Protection Agency,
contacted specifically.

From my own experience Oregon growers use the following compounds:

Fungicides: Ridomii, as recommended by the manufacturer
Copper containing compounds such as Kocide and copper-oxy-chloride

Insecticides: Disystox
Quite

Diazinon

Herbicide: Paraquat (ortiy occasional use if absolutely required)
Des-i-cate {very limited use because of cost)

To my knowledge no other compounds are used on US hops in the major hop
growing areas in significant amounts.
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Dr. H. Th. Kremheller, Sekretar Bayer. Landesanstalt fur
Bodenkultur und Pflanzenbau

Institut fur Hopfenforschung
D-8069 Wolnzach-Hiill

BUNDESREPUBLIK DEUTSCHLAND

Telefon 0 84 42 - 20 71

Protokoll der auGerordentlichen Sitzung der Wissenschaftlichen Kommission

des Internationalen Hopfenbauburos vom 7. Mai 1987 im Hopfenforschungsin-

stitut in Zalec, Jugoslawien

1. Erdffnung der Sitzung durch den Gastgeber, den Direktor des Instituts fur
Hopfenforschung in Zalec, Herrn Ermenc.

2. Der Prasident der Wissenschaftlichen Kommission, Herr Dr. Kisgeci, leistete
den 1. Beitrag mit einem Uberblick uber das Sitzungsthema "Pflanzenschutz im
Hopfenbau 1987 unter Beriicksichtigung der Vorschriften beim Hopfenexport in
die USA".

3. Bei der Sitzung u/aren die Lander vertreten, die einen hdheren Anteil ihrer
Hopfenproduktion in die USA exportieren: Bundesrepublik Deutschland, Tsche-
choslowakei und Jugoslawien.

Teilnehmer: Jugoslawien: Direktor Ermenc,
Dr. Kisgeci, Prasident der Wissenschaftlichen Kommission
des IHB und Mitarbeiter,
Mag.^Dolinar und Mag. Zolnir
Dr. Cetina, Generalsekretar des IHB

Tschechoslowakei: Ing. Bures, Prasident des IHB

Bundesrepublik Deutschland: Dr. Kremheller

4. Die Teilnehmer berichteten uber den Ablauf des Hopfenexports 1986 in die USA,
der nach Festlegung der Importtoleranzen durch die US-Behorden in den vertre-
tenen Landern ohne Beanstandung von Ruckstanden abgeu/ickelt werden konnte.

5. Die Pflanzenschutzmittel, fur welche in USA fur Hopfen bereits Hdchstmengen
festgelegt sind oder fur die Ausnahmeregelungen bestehen, wurden besprochen
(Liste ist als Anlage beigefiigt). Mit diesen Pestiziden kann der fur USA be-
stimmte Exporthopfen behandelt werden, sofern es die gesetzlichen Bestimmungen
des Erzeugerlandes zulassen.
Es wurde weiterhin festgestellt, daB fur die Mittel Lannate (Methomyl), Saprol
(Triforine) und Ridomii plus (Metalaxyl + Kupfer) noch vor dem Export des Hopfens
der Ernte 1987 in die USA die Bekanntgabe der Importtoleranzen durch die US-Behdi\
erwartet wird (voraussichtlich im Juni oder Juli). Da in der Bundesrepublik Deutst
land zur Blattlausbekampfung die in USA zugelassenen Pflanzenschutzmittel nicht
zur Anwendung zugelassen sind, wird dort fur die Blattlausbekampfung des fur den
Export nach USA bestimmten Hopfens Lannate vom Hopfenpflanzer-Verband, Hopfenhandt
und der amtlichen Beratung empfohlen.
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6. Alle Sitzungsteilnehmer waren sich einig, daB im Interesse des US-Ex
ports nur die von den US-Behorden genehmigten Praparate unter Einhal-
tung der dort festgelegten Importtoleranzen verwendet werden konnen.

7. Es bestand.unter den Teilnehmern Einigkeit, daB die Wissenschaftliche
Kommission des IHB das geeignete Gremium ist fur den Infofmationsaus-
tausch und;die Kooperation in Fragen des Pflanzenschutzes zwischen den
Mitgliedslandern. Die gegenseitige Information soil fortgesetzt werden.

8. Es bestehen BefiJrchtungen, daB-gegen Lannate nach groBflachigem Einsatz
im Jahre 1987 die.Resistenz der Blattlause schnell ansteigen wird. Da-
her ist die Festlegung von US-Importtoleranzen fur weitere Insektizide
in den kommenden Jahren notwendig. Die Sitzungsteilnehmer beschlossen
durch Versuche im Jahre 1987 zu klaren, welches der zur Blattlausbekamp
fung verwehdeten Insektizide in den jeweiligen Landern die beste Wirkung
hat.

Die Wissenschaftliche Kommission wird sich nach AbschluB dieser Versuche

an die betreffenden Pflanzenschutzmittelhersteller wenden mit der Bitte

fur die wirkungsvollsten Mittel bei den US-Behdrden Importtoleranzen zu
beantragen.

9. Es wurde festgestellt, daB zum derzeitigen Zeitpunkt alles getan wurde,
was moglich ist, urn den US-Export nicht zu gefahrden. Es wurde der Dank
an die Pflanzenschutzmittelindustrie und die Bundesrepublik Deutschland
wegen ihrer Bemuhungen in dieser Angelegenheit ausgesprochen.

10. Der Prasident des IHB, Ing. Bures, gab bekannt, daB die nachste Sitzung
der Wissenschaftlichen Kommission im Jahre 1988 in der Tschechoslowakei

stattfinden kann. Der Prasident:der Wissenschaftlichen Kommission Dr.

Kisgeci, dankte.Herrn Bures im Namen aller Mitglieder fur diese Einla-
dung und im voraus fur alle damit verbundenen Arbeiten.

11. Den AbschluB der Sitzung bildete ein gemeinsames Abendessen aller Teil
nehmer. Besondere Anerkennung und Dank wurde dem Direktor des Hopfenin-
stitutes in Zalec, Herrn Ermenc, fur die hervorragende Organisation der
Sitzung und die herzliche Aufnahme aller Teilnehmer im Institut ausge
sprochen.

Wolnzach, den 14. Mai 1987

Dr. H.Th. Kremheller

rru T&u« lei ^^/^



Established U.S.A. tolerances for pesticide residues on hops produced,

Source: The Pesticide Chemical News Guide

Compiled: April 9, 19.87

Inqredi ent Tolerance, ppm
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Bacillus thurinaiensis (B.T.)
copper as.metal 1ic/cuprous and cupric oxide
copper hydroxide (Kocide 101)
copper metal 1ic
copper oxychloride sulfate (COCS)
copper sulfate basic
copper sulfate pentahydrate
cyhexatin (Plictran)
demeton (Systox, Di-Syston)
di az inon

dicofol (Kelthane)
endothall mono n,n-dimethyl alkylamine (Des-I-Cate)
gibbrel1i c acid

malathi on

metalaxyl (Ridomii)
methyl parathion

naled (Dibrom)

norflurazon (Solicam)

oil/aromatic oetroleum

oil/aromatic petroleum distillate
oi1/petroleura distillate
oi1/petroleum solvent
oi1 /xylene
oil/xylene range hydrocarbon solvent
paraquat (Gramoxone-)
parathi on

phorate (Rampart, Thimet)
propargite (Omite)
suTfur

trifluralin (Treflan)

zineb

Exempt

Exempt

Exempt

Exempt

Exempt

Exempt

Exempt

90.0 dried, 30.0

1.25

0.75

30.0

0. 1

0. 15 (negl igib1e

resi due)

green

1.0

0.05 q re = r

1.0

0.5

1.0

Exempt

Exempt

Exempt

Exempt

Exempt

Exempt

0'. 1 (0.5 bines)

1.0

0.5

15.0

Exempt

0.05

60.0

Zineb is rarely used for the control of hop downy mildew.

(negligible
resi due)
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PESTICIDES ON HOPS

We have attempted to provide an accurate list of pesticides with
tolerances on hops. There are occasionally pesticides on such lists which
are no longer registered for use. DDT is an example. Tolerances exist for
such pesticides because they persist and residues show up for many years
after the registration has been cancelled. Section 18 Exemption means a
petition for full federal registration is pending. In such cases, an
exemption is requested each growing season. To obtain Section 18 Exemption
status, progress toward full registration must be demonstrated as well as a
clear statement of need — meaning that there are no suitable registered
alternatives.

Two fungicides frequently discussed are Ridomii and Aliette. Ridomii
has a tolerance and is registered. Aliette does not have a tolerance and,
therefore, is not registered. A petition for a tolerance has been submitted
but questions about its oncogenicity are holding up the petition.

Some compounds, such as the copper salts, show up on lists of
registered pesticides which do not have tolerances. These compounds
historically have been "generally recognized as safe" and, therefore, are on
the GRAS list. Tolerances for such chemicals are not needed.

Since this table was assembled, the EPA has conditionally cancelled
registration of dicofol and pesticides containing dicofol because of high
concentrations (10%) of DDT present. Usage of this chemical, however, may
continue until March 31, 1989, under the following conditions:

1) Existing stock of dicofol may be used according to the label until
depletion.

2) New purchases must contain less than 2.5% DDT.
3) After June 30, 1987 dicofol with DDT between 0.1-2.5% may be used

according to label until March 31, 1989.
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Insecticides

(common name)

Cyhexatin

DDT

Demeton

Diazinon

Dicofol

Disulfoton

Malathion

Naled

Parathion

Phorate

Propargite

Tetradifon

PESTICIDES WITH TOLERANCES ON HOPS

Trade Names

Plictran

Gesapon, Gesarol,. Neocid, Didamac,
Dedetane

Systox, Systemox

Basudin, Neocidol, Exodin, Diazitol,
Nucidol, Spectracide, Sarolex,
Dizaol, Diagran

Kelthane, Acarin, Hilfol, Mitigan,
Cekudifol

Disyston, Dithiosystox, Di-Syston,
Frumin AL, Solvirex

Malathion, Cythion, Fyfanon, Maimed,
Calmathion, Sumitox, Zithiol, MLT,
Malaphele, Celthion

Dibrom, Bromex, Flibol, Hibrom

Folidol E-605, Niran, Fosferno 50,.
Rhodiatox, Thiophos, Eftol, Vitrex,
POX, Bladan, Paramar

Thimet, Rampart, Agrimet, Geomet,
Granutox

Omite, Comite

Tedion V18

-1-

Tolerances

(ppm)

30 00

20 00

1 .25

0. 75

30.00

0.50

1.00

0.50

1.00

0.50

15.00

30.00
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Herbicides

(common name)

2,4-D

Dalapon

Dinoseb

Diquat

Endothall

Fluridone

Glyphosate

Paraquat

Trifluralin

Fungicides
(common name)

Copper Hydroxide

Copper Metallic

Copper Oxychloride

Copper Sulphate

Metalaxyl

Zineb

Trade Names

2,4-D

Dowpon, Radapon, Basfapon,
Gramevin
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Tolerances

(ppm )

0 10

- 0. 20

Premerge, Gebutox, Basanite, 0.10
Hivertox, Butyl-Gelb, Caldon,

Subitex

Reglone, Reglox 0.02

Des-1-Cate, Aquathol, Pennout 0.10

Sonar, Pride, Brake 0.10

Roundup, Sting 0.10

Gramoxone, Dextrone X, Ortho Paraquat CL, 0.10
Pillarxone

Treflan, Trefanocide, Digermin, 0.05
Elancolan, Triflurex

Trade Names

Triangle, Ebenso

Ridomii

Dithane Z 78, Phytox, Parzate,
Tritoftorol, Tiezene, Lonacol,
Zinosan, Aspor

Tolerances

(ppm)

(GRAS List)

0.50

60.00

Plant Growth Inhibitor

(common name)' "^ Trade Names
Tolerances

(ppm)

0.15Gibberellic Acid GA3, Berelex, Activol, Grocel,
Gibrel, Brellin, Pro-Gibb, Cekugib

-2-

-ffiQt %J} 5



Insecticide

(common name)

Acephate

Carbofuran

Formetanate

Hydrochloride

TEPP

SECTION 18 CRISIS EXEMPTION

Trade Names

Orthene, Ortran

Furadan, Curaterr

Yaltox, Pillarfuran

Dicarzol, Carzol

Vapotone, Nifos T, Bladan
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Tolerances

(ppm)

1.00

2.00

150.00

0.10

REGISTERED PESTICIDES USED EXTENSIVELY ON HOPS IN NORTHWEST

Demeton (Systox)

Diazinon

Disulfoton (Disystox)

Propargite (Omite)

Copper Oxychloride

Ridomii (metalaxyl)
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RECEIVED MAR 2 4 138? Pagev33
iMarch 16, 1987 FOOD CHEMICAL NEWS

a

FDA WARNS 7 COUNTRIES ABOUT ILLEGAL PESTICIDES IN IMPORTED HOPS

The Food and Drug Administration has written to the embassies of seven coun
tries, expressing concern that hops being grown for export to the U.S. may
contain, residues of pesticides for which there are no U.S. tolerances or toler
ance exemptions.

In a March 5 letter to the embassies of Canada, Czechoslovakia, France, Israel,
Poland, United Kingdom and Yugoslavia, FDA's Director of the International
Affairs Staff, John F. Harty, said if hops are being grown which contain illegal
residues, and alternative pesticides having U.S. tolerances or exemptions cannot
be substituted for use in hops intended for U.S. export, then the country
should seek, through the manufacturers or registrants of the pesticide, U.S.
tolerances or exemptions for such uses.

Harty noted that last year, FDA found residues of a pesticide in imported hops
for which there was no established U.S. tolerance. Without mentioning that the
country was West Germany (See FOOD CHEMICAL NEWS, Feb. 2, Page2), FDA
noted that the government subsequently agreed to use only those pesticides hav
ing established U.S. tolerances or tolerance exemptions for hops grown for U.S.
export.

"The government officials were informed that hops from their country's 1987 crop
and beyond must not contain residues of pesticides for which there are no U.S.
tolerances or tolerance exemptions, otherwise shipments of the hops will be
refused entry into the United States," Harty said, adding that the Environmental
Protection Agency and FDA "fully expect the country to comply with this
requirement."

Pledging the agencies' assistance, Harty said as an initial step, EPA in the near
future "will send you a list of the pesticides that currently have established
tolerances in the United States for hops. EPA will also provide upon your
request information and guidance for seeking a U.S. tolerance or tolerance
exemption."
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Selective Herbicide

Now labeled for controlof weeds
in established mint in the Pacific Northwest.

Weed control, especially annual grass control, is vital
to continuedgood yields of mint. Devrinolprovides
long-lasting weed control with one application.

Weeds Controlled
Annual Grasses:

Annual Bluegrass
Bamyardgrass (Watergrass)
Bristly Foxtail
Guineagrass
Johnsongrass Seedlings
Sandbur

Texas Panicum

Large (Hairy) Crabgrass
Ripgut Brome
Southwestern Cupgrass
Wild Barley
Wild Oats

Annual Broadleaf Weeds:

Chickweed

Common Fiddleneck
Prostrate Knotweed

Little Mallow Seedlings
Common Purslane

Annual Sowthistle

Filaree

Groundsel

Horse Purslane

LSmbsquarters
Pineappleweed
Prickly Lettuce
Redroot Pigweed

Advantages
• Assures long-lasting weed control.
• Controls importantgrassweeds,including watergrass.
• Controls important broadleafweeds, including

groundsel.
• Easy to incorporate by rain or irrigation.
• Easy on yourcrop—favors fast growthforhigh

yields.

How to use Devrinol 50-WP
Apply 8 pounds of Devrinol 50-WPper broadcast
acre to the surface of your mint fields. Apply from
November to February before weeds emerge. If no
rain falls within two weeks of application, irrigate
Devrinol in. Irrigation should wet the soil to a depth
of 2 to 4 inches.

If Devrinolis used from March through October, it
must be rained in or irrigated in within 24 hours after
application.

See your Stauffer supplier

ALWAYS ^UEAD ANT) FOLLOW THE LABEL!
Since the product use recommendations and precautions are sub
ject to revisions, the instructions on the actual container label and
anysupplemental label shouldalways be carefully readandfollowed.
While the information contained in this literature was current at
publication, it does not replacethe productlabel.

NOTICE: Stauffer Chemical Company makes no warranty, express
or implied, including the warranties of merchantability and/or fit
ness for any particular purpose, concerning this material, except
those which are contained on Stauffer's label attached to the prod
uct container.Allsales are subject to the conditionsof salestated on
the product container or label.

Stauffer Chemical Company
Agricultural Chemical Division
Westport,Connecticut06881-0850

Printed in U.S.A. FS-0582-R Obsolete 3/84
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Selective Herbicide

EPA Reg. No. 476-2108

SUPPLEMENTAL LABELING

® Trademark of Stauffer Chemical Company

GENERAL DIRECTIONS FOR USE

It is a violation of federal law to use this product in a manner inconsistent withits labeling.

DIRECTIONS FOR USE OF DEVRINOL 50-WP SURFa€e\APPLICATION
NOTE: All rates are given on a broadcast basis. Reduce rates proportionately.for band or strip treatment.

For control of all weeds listed, apply 8 pounds DEVRINOL 50-WP pef broadcast acre to the soil surface. Apply in the
fall through early spring prior to weed emergence. Do not apply-DEyRINbU50-.WP\to frozen ground. For best results,
the treatment must reach the zone ofweed seed germination: Jf'rainfall'does riot occur the treatment must beshallowly
incorporated orirrigated-in following application (sprinkleivor flood) v^ithxs'ufficfent water tVwet the soil to a depth of 2 to
4 inches. In the Western and Pacific Northwest Regions" treatment m^de/in November through February must be in-
corporated-in or irrigated-in if no rainfall occurs_wjthin two weeks of\appl'icatio,nr For treatments made other than in
November through February in these regions^and foe all treatments appliedMn'the Northern, Southwestern and South
eastern Regions regardless of season, th'e.treatmffnt must bVincorporated^in or irrigated-in within 24 hours if no rain
fall occurs. ••' \ \ \ v' \ \ \ \ \J

RECOMMENDATIONS

Pacific Northwest: ^
Established mint /

> \
v-

A.
Where recommended for use on.established crops, apply DEVRINOL 50-WP only to stands that have been established
for at least one year. >•—.. V.

"•^ \ '.

V /

GENERAL USE PRECAUTIONS

To avoid injury to crops not specified on the label, do not plant until 12months after the last Devrinol application.
Before using Devrinol 50-WP, read andobserve the precautionary statements, andall otherinformation appearing onthe
product label.

This label must be in the possession ofthe user at timeof pesticide application.

NOTICE — READ CAREFULLY

CONDITIONS OF SALE: Stauffer (and seller) offer(s) [his product for sale subject to. and buyer and all users are deemed to have accepted the following
conditions of sale and warranty which may only be varied by written agreement of a duly authorized representative of Stauffer.
WARRANTY LIMITATION: stauffer warrants that this product conforms to the chemical description on the label and is reasonably fit for the purposes re
ferred to in the directions for use on the label subject to the inherent risks referred to below. Stauffer makes no other express warranties; THERE IS NO
IMPLIED WARRANTY OF MERCHANTABILITY and there are no warranties which extend beyond the description on the label hereof.
INHERENT RISKS: The directions for useof this product are believed to be reliable and should be followed carefully. However, it Is impossible to eliminate
all risks associated with use. Buyer assumes all risks associated with use or application of this product contrary to label instructions or resulting from
extraordinary weather conditions.

LIMITATION OF LIABILITY: In no case shall Stauffer be liable for special, indirect, or consequential damages resulting from the use or handling of this
product and no claim of any kind shall be greater in amount than the purchase price of the product in respect of which such damages areclaimed.

EPA Reg. No.476-2108.., .
Made in U.S.A. by

STAUFFER CHEMICAL COMPANY

A-7 Supplemental

'$"'•



United States

) Department of
Agriculture

November 24, 1987

Agricultural
Research

Service

Northwest Area Irrigated Agriculture Research 185
and Extension Center

P.O. Box 30

Prosser, Washington 99350

Dr. Arnold P. Appleby
Dept. of Crop Science
Oregon State University
Corvallis, Oregon 97331

Dear Arnold:

I have submitted an IR4 Pesticide Clearance Request Form for Fusilade 2000 use
on hops. We will put out a test near Prosser using 0.375 and 0.75 lb
a i./acre on about July 15, 1988, allowing for a six week harvest interval^
I'll have to check with IR4 to see what plant parts or fractions are needed
for residues.

Ipropose the following label based on the current Fusilade 2000 label and the
perceived need:

For the control of annual and perennial grasses:
Apply a directed postemergence spray with ground application
equipment at the rate of 0.375 lb a.i. per acre for perennial grass
weeds and 0.25 lb a.i. per acre for annual grass weeds when weeds
are 1-4 inches tall. Sprays may be applied from the time of weed
emergence through July 15. Apply only one application per year. Do
not harvest within 6 weeks after last application.

Always add one of the following:
Crop oil concentrate - add a nonphytotoxic crop oil concentrate or
once refined vegetable oil concentrate containing 1,5-20% approved
emulsifier, at 1% (1 qt per 25 gal) of the finished spray volume.

or

Nonionic surfactant - add nonionic surfactant containing at least
•75% surface active agent, at 0.25% (H pint per 25 gal) of finished
spray volume.

Please comment on the proposed label or changes needed in the protocol.

Sincerely,

RICK A. BOYDSTON

Research Plant Physiologist



/£s5x United States Agricultural Northwest Area DEPT..OF' CROP SCiE^JCP
'fl "j^ Department of Research OREGON Stat;.;: UN'V'^'^-ry

'Agriculture Service CORVALLiS, CRZGOH "97335

To: Elaine Annen Nov. 20. 1987,
Oregon Hop Commission
14358 Dominic Rd., Mt.Angel OR. 97362

From: Al Haunold, USDA-ARS
Crop Science Dept. OR. State Univ,

Subject: Testing of Fusilade for control of grasses (esp. quackgrass).

Dr. Arnold Appleby called this moring as a follow-up of an earlier conver
sation regarding work towards registration of Fusilade for control of
grasses in hop yards.

ICI America, the manufacturer,would be interested in obtaining registration
and putting hops on the label.

We would cooperate with Dr. Appleby in field testing, harvesting of hops and
arranging of trial brews with treated and untreated tops. Mr. Rick Boydsen,
Prosser, WA would do similar field trials in Prosser and the Yakima Valley.
Residue analyses of both hops and beer would be done by the OSU
AG Chemistry department. (Mr. Marvin Montgomery).

Costs would be as follows (approximate):

$ 1,000.- for Appleby (field testing, application etc)

$ 4,000.- chemical residue analyses (OSU Ag. Chemistry)

No charge for my trial plots, harvesting, drying etc.

I will arrange for trial brews (costs-- if any-- would be minimal). I will
make arrangements through Sam Likens and the Hop Research Council.

Registration will be pursued through IR-4 , a federal-state cooperative
activity to work towards registration of pesticides for minor crops.
Costs, if any, would again be minor.

Please discuss this proposal with the OR. Hop Commission.
We anticipate testing, of Fusilade during the 1988 growing season.
Dr. Appleby thinks that one year's field trials will probably be sufficient.

cc. S.T. Likens
A.P. Appleby
Marvin Montgomery
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United States Agricultural Northwest Area DEPT. QF CROP SCIENCE
Department of Research OREGON S7/.TE UNIVZHSiTY
Agriculture Service CORVAUJS. OREGON 97331

Fred Crowe, Superintendent
Central OR. Experiment Station
PO Box 246
REdmond, OR 97756 , April 13, 1987,

From: Al Haunold
Research Genet

187

Subject: Verticillium cultures from C.E. Horner

I talked to Jack this morning and as far as he is concerned, you
could have the cultures.

Jack is concerned however about your objectives and- the pathogenicity
of the cultures. Unless you are studying Verticillium per se, you might be
better off to start with'fresh material according to Jack.

The cultures in my refrigerator have been transferred repeatedly and there
might have been a loss of pathogenicity. Mary Powelson (Botany Dept, OSU)
is studying verticillium on potatoes. She probably has the best cultures
and you could probably get starts from her.

Please let me know whether you still want Jack's cultures, they are
available and I would gladly transfer them to you.

cc. C.E. Hor.ner

I also contacted Dr. Mary Powelson, Plant Pathologist, OSU Botany Dept.
She has no interest in these cultures, has most important verticillium
strains already. ^ -"»



Central Oregon
Experiment Station

April 9, 1987

Oregon
, .State ..
University

MEMO TO: Al Haunold

P.O. Box 246
Redmond, Oregon 97756

FROM:

SUBJECT: Verticillium Cultures

Fred Crowe, Superintendent
Central Oregon Experiment Station

188

Al, someone left me a message several weeks ago that you were looking to
get rid of some Horner's verticillium cultures. If so, might we have them?
What condition are they in?

pz^X
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U. S. Department of Agriculture
Agricultural Research Service

Virology Laboratory
Dept of Botany & Plant Pathology
Oregon State University
Corvallis, Oregon 97331 U. S. A.

9 April 1988

Dr. Paul H. Hoskins

Senior Research Manager
Busch Agricultural Resources, Inc.
12855 Flushing Meadow Drive
St. Louis, Missouri 63131

Dear Paul,

Enclosed is a report on my 1987 Humulus-colleeting trip in
Kentucky, West Virginia, and North Carolina. The report is
indeed long overdue. I have looked forward to this particular
Saturday, for completing and sending the report.

The trip was strenuous (some 800 miles; long, hard days; 90 to

100 F; 70 to 90% RH), but very enjoyable. As usual, information
from land-grant-university herbarium curators had been gathered,
months ahead of the trip. The trip route, accordingly, was
based on botanical records of Humulus observations or

collections in the 3-state area.

As you will note from the report, native hops collected on Tug
Fork of the Sandy River (Kermit, W.V.; Warfield, KY) turned out
to be H. japonicus, the first ever collected/propagated in the
history of the Corvallis hop program. These plants were so
robust and typical of H. lupulus that we had no idea they were
japonicus (i.e., annual plants) until they began producing an
abundant seed crop followed by plant senescence/death! From some
20 plants collected and sent by express mail for propagation at
the Repository, we obtained some 150 seeds. I believe these
seeds should give adequate genotypic representation of the
sampled population. This germplasm will be preserved very
conveniently in the form of seeds. At present, there may be no
feasible way of utilizing H. japonicus genes in the hop breeding
program. However, they are a unique gene pool for possible
future use.

•*>--•*> • •- •

I expect to conclude pressing research/writing tasks important to
our current work, in the next 2 or 3 years, and would be willing
at that time to give consideration to further exploration into
native Humulus habitats, with the possibility of compiling
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Dr. P. H. Hoskins, 9 April 1988, cont.

several years of data into a Busch-sponsored publication. The
activity would be a distinct pleasure. In the meantime, I will
still explore occasionally, as time/occasion permits (e.g.,
annual leave).

By far the most impressive natural population of Humulus that I
observed between 1980 and 1987 is that of N.-central North

Dakota, which reportedly also extends well into southern
Manitoba. According to E. Small (Systematic Botany 3:37-76),
this population is a mixture of H. lupulus var. neomexicanus and
H. lupulus var. lupuloides. This vast habitat, I suspect,
represents the greatest genotypic diversity of H. lupulus in
North America, and deserves careful study and germplasm
collection.

At the same time, natural populations in severely disturbed
habitats elsewhere in North America need to be explored before
they are completely extinguished. As indicated in a previous
report, the once-abundant populations of central Iowa are now
virtually eliminated.

Sincerely,

R. O. Hampton

Research Plant Pathologist
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Humulus Exploration Trip 25 July - 2 August, 1987
Kentucky, West Virginia, Virginia, North Carolina

R, 0. Hampton

25 July:

Departed Portland Airport 715 hr; arrive Cincinnati Airport 1430
hr; departed Cincinnati on Humulus search 1500 hr. Explored
along Licking River (Kentucky), south of Cincinnati; then across
northern Kentucky, exploring Ohio River watershed. No trace of
Humulus observed before dark; overnight at Portsmouth, Ohio.
Ticks abundant in this area; removed from body several times

during day and days-end bath (this, I learned, would be a common
occurrence throughout the trip).

Several reports of Humulus observations on the Licking River.
The projected trip schedule did not permit careful search of the
upper portion of the river, southwest of Vanceburg, KY.

26 July:
Explored lower Tygarts Creek, south of Portsmouth. Access to
habitat very difficult, through privately owned land. Habitat
seemed ideal. No Humulus .observed in thorough search along
creek bottom and creek-border areas. Abundant plant species

encountered throughout this region included: morning glory,
American ivy, wild grape, Virginia creeper, poke weed, sumac,
sycamore, basswood, yellow birch, witch-hazel, maple, black and
red oak, yellow buckeye, black walnut, black locust, and white
pine.

Entered West Virginia W. of Huntington; proceeded south along Big
Sandy River, stopping often along Hwy 52 to scan river-border
habitat for vines/bines of any type. Very large population of
Humulus observed along both sides of Tug Fork, in vicinity of
Kermit, WV and W.arfield, KY. Softwood cuttings taken from some
20 plants, over a north-south distance of 1,500 meters on W. side
of river (private ownership of land on E. side made access
difficult). Cuttings were carefully packed for express shipment
to Oorvallis. Overnight at Bluefield, WV.

Beginning in this area and continuing over much of the trip,
heavy, tangled growth of kudzu-vine [Pueraria lobata (Willd.)
Ohwi] completely covered habitats that would have seemed ideal
for Humulus. The extent to which this plant could "choke out"
and eliminate Humulus.stands is unknown.

27 July:
Shipped Humulus cuttings to Corvallis Repository from Bluefield,
via Express Mail; proceeded across SW Virginia and into North
Carolina. Explored entire length of Cotton Creek, near Danbury,
NC, to the Dan River; very thorough search of mouth area of
Cotton Creek. Explored accessible points of Dan River in the
Pine Hall area. In spite of prior reports of Humulus in this
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area of numerous favorable habitats, none were observed.

Working day ended at 2200 hr. Overnight at -Winston-Salem, NC.

28 July:

Explored Yadkin River watershed SW to Hickory and NW to Boone.

Explored Lewis Fork and Stony Fork; explored New River.drainage
system and Blue Ridge Parkway. Bottom lands appear to be

excellent Humulus habitat. No Humulus observed. Overnight at
Boone, NC.

29 July:
Searched literature at local college library, Boone; traveled N. •
to Damascus, VA and W. to Jonesville, with brief search along
Powell River; travel to SW tip of Virginia. No Humulus observed.
Overnight at Cumberland Gap, VA.

30 July:

Traveled N. to Pineville, KY; W. to Williamsburg and Hollyhill,
KY; intensively searched Marsh Creek drainage area for 4 hr,
between Hollyhill and Strunk, an area in which Humulus plants had
been fairly recently observed by botanists. Habitat seemed
ideal, but no Humulus plants were located.

Traveled N; explored crossings of the Cumberland River and Buck
Creek. Overnight at Mt. Vernon.

31 July:
Explored N. along Dix River. Explored a very interesting,
undisturbed habitat, • along Copper Creek; observed several tree
species of exceptional age, including an ancient sycamore that
would have measured almost 5 meters in base circumference. Any
natural stands of Humulus in this beautiful little area, I
reasoned, would surely have survived to the present day.
However, no Humulus was observed. Traveled N., reaching
Lexington at day's end.

1 August:

Searched literature at University of Kentucky library. Traveled
to Cincinnati area; searched briefly for Humulus near the
confluence of the Licking and Ohio Rivers. Overnig&t at
Erlanger, Ky. Concluded working trip and terminated expenses
charged to hop-research funding (Ag. Research Found. Ace't
44.-87) .

Comments: Plants collected along the Tug Fork, in eastern

Kentucky turned out to be H. japonicus, to the surprise of
everyone. The cuttings rooted effectively. In some cases,
secondary cuttings were also established. The plants produced
abundant flowers, August-September, facilitating identification
of male and female plants. All female plants bore seeds, which

were carefully collected, November-January. All plants, because

of their annual habit, had senesced and died by 31 January, 1988.
Some 150 seeds, presently stored as a germplasm resource, at the
National Clonal Germplasm Repository, Corvallis, were produced by
these plants.

Appreciation is expressed to Busch Agricultural Resources, Inc<,
for payment of expenses associated with this trip.
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Additional notes of R.O. Hampton Native Humulus collection trip—1987.

communicated by telephone, Nov. 18, 1987.

Most material was collected in eastern' Kentucky in late July-early Aug.

1987. Two large boxes were shipped to the USDA Germplasm Repository near

Corvallis ( Jim Chandler). Poor propagation job--90% was lost.

Remainder: both males and females; latter produced seeds when plants were

4-6" tall, males still shedding pollen in mid November. He has now 20-30

seeds. Plants are now under light, have not yet gone dormant.

I (A. Haunold) personally inspected the remaining plants in the Germplasm

repository greenhouse on Nov. 23. Some plants were very weak, some have

died already. They are most likely Humulus japonicus, the annual ornamental

which is a different species and of no interest to the brewing industry

or hop breeding and genetics. R. 0. Hampton said, most plants were

at least 14 ft tall in their native habitat when they were collected in

July 1987.

Recommendations: put the seeds obtained into cold storage, let the

plants go dormant and die, do not waste too much efforts in keeping

them alive. They are annuals and propagate from seed. Do not make any

more efforts to collect H. japonicus in the future.^
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Strongo Easyto-hmdko Biodegradable,
Fast becoming the first choice ofhop producers

- Throughout the world.

'^^

"PaperTwine issoeasy to handle,.
once we're ready to begin, we can
start stringing in 20 minutes. We've
eliminated the 24-hour lagperiod
needed to soak coir. We've elimi
nated one pieceof equipment in our
operation. And we've significantly^
increased the number ofacres w6 ''"
can string in a day."

TedDurfey, manager
Emerald Acres
Yakima Valley, Washington

"Portco PaperTwine deteriorates in
the ground aftera season. Coirgot
intothe equipment, increased our
down-time, and wasgenerallya
nuisance."

Frank Fobert, owner
Fobert Brothers Inc.
Willamette Valley, Oregon

r 3E--

m

h

"LastyearI usedPaperTwine on 65
acres. This year, I'm usingit on 188
acres. I've foundpaper to bevery
strong, and the vinescling to it
well."

RaySt. Mary, hop grower
~- Yakima Valley, Washington

"Once we twine our fields, we can
forget all about it—even at harvest
time.There'ssimply less tendency
forpaperto wrap up in the picking
machine."

Mike Kerr, partner
Capitol Farms Inc.
Salem, Oregon



Strong and effective
Portco Paper Twine iscomposed of
twisted paperspecially treated to
maintain its strength, even when
wet. The fibrous nature of Paper
Twineensures that vines will readily
clingto it. And Paper Twine has
been proven to effectively support
vines throughout the growingseason
in a variety of weather conditions.

Consistent

Growers can expectuniformity with
every orderof PortcoPaperTwine.
Manufacturing of the product iscare
fully monitored throughoutour auto
mated facility, ensuringthat there
are no weakspots—and that every
string meets customer expectations.

Completely biodegradable
Portco Paper Twine quickly decom
poses and iscompletely absorbed . •

Every pallet of Portco PaperTwine
meets strict quality control standards.
One pallet consists of 44 hanks; one
hank being300 strings.Productyielrfis--"
200 ft. per pound.
Portco also produces Paper Hop (arch)
Ties in any customer specified length.
Product yield is 500 ft. per pound.

4200 Columbia Way
Vancouver, WA 98661
(206) 696-1641
FAX# 206-695-4849

into the soil within a season. There
are no remnants of twine left clutter
ing the field; no stringsto wrapor
clogyourequipment. Hop growers
arereporting significant labor savings
in spring yardpreparation, alone.

Easy-to-handle
Portco PaperTwine isfield ready, easy
to transport and easyto handle be
cause the product comeson pallets,
not in bales. Presoakingof Paper
Twine is not necessary prior to twin
ing.And the need for mechanical
lifting ofbales or removing ofchains
iseliminated. Crews are loading
more product on their twining sleds
and, due to fewerstops and starts,
increasingdaily productivity.

Easy-to-tie
The smooth texture of PaperTwine
iseasy to tie, easy on hands, and
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tangles less duringtwining. Growers
are reportinga significant increasein
the number of acres their crews can

twine in a day.

Higher density
The densityof Paper Twine allows
twiningcrews to continue working
in almostany weather, including
windyor gustyconditions. Managers
can plan specific days for twining,
knowing theycan proceedrighton
schedule.

Readily available
Portco manufactures PaperTwineall
year round, ensuring steady supplies
to all hop growing regions of the
world. Portco'sprime location on
the Columbia River in Vancouver,

' U.S.A., meansthat pallets ofprod
uct can be readily shippedbycon
tainer to any destination.

TYPICAL TENSILE TEST ON VARIOUS HOP TWINES AND WIRE*

Strength in lbs. force

-, DRY WET

Range* Ave. Range Ave.

/ Coir(England)
it*- -'
40- 73 . 55 30-38 34 .

2Coir(U.SA)C •• 68-100 _ -* 82 ^54-83 66

^:SteelWire (Germany) . 105-107' 106 105-107 106

."_Portco PaperTwine 110-130 120 90-120 - 105

'Tests conducted at Portco testing facilityon Dillon Dynamometer. Portco routinely conducts tests
on competitivesamples submitted bycustomers. Based on these tests and individual customer
needs, Portco can recommend a paper twine substitution for every hop application.

Maintain
asix iu
inch tail. i'1

The easy-to-tie PaperTwine knot.

^~(h^~^

Sf-^L
Cinch tight.
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New & Improved Products

Report on hops prepared by Howard Sherman,
ARS Research Reporter. USDA-ARS Info. Staff,
800 Buchanan st. Albany, CA 94710

New European-type hops, based on the
Hallertauer mittelfrueh hop, prized for
its Old World beer flavor and aroma, may

be available to U.S. brewers by 1990.
Over the past 20 years in Germany, the
original hop has fallen victim to verti
cillium wilt, a fungal disease. Acreage
dropped about 80%, and the hop virtually
disappeared from world markets. As a
result, many European hop growers were
forced to switch to higher yielding,
healthier varieties. Now, after 12 years
of breeding and genetics research, an ARS
plant geneticist has successfully crossed
a genetically modified Hallertauer
mittelfrueh with other European hops.
U.S. hop growers will have a choice of
three to five flavorful new selections
that are high-yielding and disease-
resistant. The new hop could bring
growers in Oregon, Idaho, and Washington
$15 million or more a year.
Horticultural Crops Research Lab,
Corvallis, OR
Alfred Haunold, (503) 757-4424



}S<?#fei£^#^&&^

Associated Press

WASHINGTON — An Agricul
ture Department plant geneticist
says a European-type hop, prized
for its ability to impart Old World
flavor and aroma to beer, may be
available to U.S. brewers by 1990.

Alfred Haunold, with the depart
ment's Agricultural Research Ser
vice in Corvallis, Ore., said the orig
inal hop, called Hallertauer
mittlefrueh, has a rich aroma and
many other desirable traits.

"Over the past 20 years, this su
perior hop has fallen victim toverti
cillium wilt, a fungal disease,"
Haunold said in an agency report.
"Acreage has dropped about 80per
cent in Germany, and the hop hase^v?JyyyS^^P^

virtually disappeared from world,
markets. As a result, many Europe
an hop growers have been forced to
switch to higher-yielding, healthier
varieties." ;

But Haunold has successfully
crossed a genetically modified Hal
lertauer mittelfrueh with other. Eu
ropean hops, resulting in five fla
vorful new selections that are
high-yielding and disease resistant,'
the report said. _.0,..

Within three years, U.S. hops
growers may be harvesting one of
more of the new varieties Haunold
said at least three major U S brew
ers are interested in the new selec
tions, and at least two Japanese
companies are interested

THE FRESNO BEE Sunday, May 24,1987
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New hope for hops
are the results of the research of
Alfred Haunold of the U.S. Depart
ment of Agriculture's research serv
ice in Corvallis. He has taken a .Ger
man hop, rich in flavor and aroma
but ravaged by disease, and linked it
genetically to hardier stock. '•

Indications are of a product with a
proven Old World flavor, a bountiful
yield and resistance to disease.

While the-new strains might not
expand acreage substantially, they
could provide stability and broader
markets for growers left with uncer
tain circumstances since the Depart
ment of Agriculture more than a
year ago dropped a marketing order
that set rigid limits on production.

When possible to achieve, an
expanding market offers a solution
for U.S. productivity much to be pre
ferred to a restricting marketing
order.

American farmers have been los
ing some of their markets -abroad,
but research at Corvallis holds the
promise of reversing the trend in at
least one commodity. The benefi
ciaries would be the hop growers of
Oregon and Washington, plus per
haps the brewers and beer drinkers
who consume their products.

Additional varieties of hops are
far enough along in their test plots
that one or two, conceivably as many
as five, will be ready for commercial

-".production in 1990 or 1991. They are
intended to complement the hops
now grown, and compete with Euro
pean stsains now imported. Foreign
as well as domestic brewers have
.expressed interest, so they might
even develop into an export crop.

Indeed the new varieties come
from old European-style hops. They

198



The Idaho
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P.O. BOX 40, BOISE, IDAHO 83707
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/IjSDA hopes to add hop
.. to U.S. growing options

A European-type hop called
Hallertauer mittelfrueh, prized
for the Old World flavor and
aroma it gives beer, may be avail
able to U.S. brewers by 1990, ac
cording to a U.S. Department of
Agriculture geneticist.

"American companies import
about 15 million pounds of hops a
year," said Alfred Haunold, of the
USDA's Agricultural Research
Service in Corvallis, Ore. "Home
grown Hallertauer could cut this
figure in half and bring hop
growers in Oregon, Idaho and
Washington an additional $15 mil
lion or more a year.' *

Over the last 20 years, Haunold
said, Hallertauer has fallen vic
tim to verticillium wilt, a fungal
disease. Acreage has dropped

about 80 percent in Germany, and
the hop has virtually disappeared
from world markets. Consequent
ly, many European hop growers
have switched to higher-yeilding,
healthier varieties.

But after 12 years of work, Hau
nold has crossed modified Haller
tauer with other European hops
and come up with five varieties
that are high-yeilding and disease-
resistant. They will be available
to American growers within three
years, he said.
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A European-type hop, prized for its
old-world beer flavor and aroma, may
be available to U.S. brewers by 1990,
according to a U.S. Department of Ag
riculture piant geneticist.

"The original hop, called Hallertauer
mittelfrueh, has a rich aroma and many
other desirable traits," said Dr. Alfred
Haunold, with USDA's Agricultural Re
search Service in Corvallis, OR.

"Over the past 20 years," Haunold
said,"thissuperior hophasfallen victim
to verticillium wilt, a fungal disease.
Acreage has dropped about 80% in Ger
many, and the hop has virtually dis
appeared from world markets. As a re
sult, many European hop growers have
been forced to switch to higher yielding,
healthier varieties.

Now, however, Haunold has success
fully crossed agenetically modified Hal
lertauer mittelfrueh with other European
hops and come upwithlive flavorful new
selections that are high yielding and
disease resistant. Within three years,
U.S. hops growers may be harvesting

. one or more of these.
'•" The five new hops are the result of 12

Old-World Beer Flavor:

Lost and Found

years of breeding and genetics research.
Haunold said they have "thearomaand
flavor of their Hallertauer mittelfrueh
parents and twice theiryield."

He added that at least three major
brewers in this country are interested
in the new Hallertauer selections.

"American companies import about
15 million pounds of hops a year," he
said. Home-grown Hallertauer could cut
this figure inhalf andbring hopgrowers
in Oregon, Idaho and Washington an
additional $15 million or more a year.

"OurnewHallertauerselectionscould
alsoboostexports ofU.S. hops," hesaid.
Of the $100 million worth of hops grown
in this country each year, half are ex
ported.

"At least two large Japanese brewing
companies are also interested," hesaid.
"Beer drinkers there like an aromatic
brew with Hallertauer's herbal,-spicy,
hoppy, slightly bitter taste."

American brewers," he said,' want a
hoppy flavor thatblends well with other
flavor components in the beer. These
new selections will do that for them.
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There's new hope for hops
Disease-resistant strains could revitalize industry

> By The Associated Press

\ SALEM —Apromising new strain of hops scheduled to
';'makeits first appearance in 1990 couldput a new kick into

Oregon's sagging hop-growing industry.

% "Conditions looked so bad a few years ago that lots of
fields were idle," said Herman Goschie, who has been
growing hops near Silverton since 1941."In some cases, the
fields were taken out completely."

Brewery giant Anheuser-Busch Inc. of St Louis, Mo.,
gave-the industry a boost last spring by offering hops'
growers lucrative new five-year contracts.

A U.S. Department of Agriculture researcher has now
perfected a new breed of hops that could mean as much as:
$15 million to the hops industries of Oregon, Washington
and Idaho. ;v.

Dr. Paul Hoskins, president of the Hops Research Coun
cil and an\Anheuser-Busch spokesman, called the expert-'
ment one pfthe industry's most important developments in ;
a decade. :% ' •

•• . "i-.

,..-.' Interests the experiment "grew much faster than I'
( ever expected^' said geneticist Dr. Alfred Haunold. Almost

C t,\.

every major brewery in the country is involved in the
project, he said.

Haunold spent-10 years developing five new varieties of
disease-resistant hops that mature quickly and produce a
high yield.

The new breeds have been planted on five different
Oregon farms in four-acre plots. The first harvest of the
European-style hops is expected in about a month, with the
first full harvest planned for 1990.

Increased brewery efficiency and more potent hops
have decreased the need for the plant, putting some farm
ers out of business and forcing others to reduce their acre
age. Deregulation in 1985 also caused the traditionally
stable industry to become more cyclical. :

The contract price for hops dropped to about 50 cents a
pound during the recession years of the early 1980s. The
top price now is about $2.40 a pound, while fanners' pro-'
duction costs run between $1.50 and $2 a pound. c I

Patrick Leavy, chairman of the Oregon Hop Commis- •
sion, said the new hops could find a market with domestic
producers that import their hops from West Germany.
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SALEM (AP) — A promising new strain
of hops, scheduled to make its first appear
ance in 1990, could put a new kick into Ore
gon's sagging hop-growingindustry.

"Conditions looked so bad a few years
ago that lots of fields were idle," said Her
man Goschie, who has been growing hops
near Silverton since 1941. "In some cases,
the fields were taken out completely."

Brewery giant Anheuser-Busch Inc. of
St. Louis, Mo., gave the industry a boost
last spring by offering hops growers lucra
tive new five-year contracts.

A U.S. Department of Agriculture re
searcher has now perfected a new breed of
hops that could mean as much as $15 mil
lion to the hops industries of Oregon, Wash
ington and Idaho.

Dr. Paul Hoskins, president of the Hops
Research Council and an Anheuser-Busch
spokesman, called the experiment one of
the industry's most important develop
ments in a decade.

Interest in the experiment "grew much
faster than I ever expected," said geneti
cist Dr. Alfred Haunold. Almost every
major brewery in the country is involved in
the project, he said.

Haunold spent 10 years developing five
new varieties of disease-resistant hops that
mature quickly and producea high yield.

Sunday, July 26, 1987
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The new breeds have been planted on
five different Oregon farms in four-acre
plots. The first harvest of the European-
style hops is expected in about a month,
with the first fullliarvest planned for 1990.

At one time there were 40,000 acres of
hops growing in the Willamette Valley,
Haunold said. Now, about 30 farmers grow
an estimated 7,500 acres of hops in Oregon,
most of them in Marion County. Oregon re
mains the nation's second largest producer
of hops.

Increased brewery efficiency and more
potent hops have decreased the need for
the plant, putting some farmers out of busi
ness and forcing others to reduce their
acreage. Deregulation in 1985 also caused
the traditionally stable industry to become
more cyclical.

The contract price for hops dropped to
about 50 cents a pound during the recession
years of the early 1980s. The top price now
is about $2.40 a pound, while farmers' pro
duction costs run between $1.50 and $2 a
pound.

Patrick Leavy, chairman of the Oregon
Hop Commission said the new hops could
find a market with domestic producers that
import their hops from West Germany.

Producers also could make a dent in the
export market with the new varieties.
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HOP TOPIC - Researcher Al haunold briefed participants of a Oregon hops field day about new
'' .Sties being tested'at the Herman Gosch.e Farm near Silverton. (Photo by Francs Da.rv)

Variety test
By FRANCIS DAIRY

For the Capital Press

SALEM, Ore — Approximately
75 growers, dealers, bankers and
others invaded fields at several hop
farms at a recent tour.

For many it was hard not to
wander into the hop field, pluck off
hops, crush them between their
fingers and take in the aroma.

,The tour started at Don and Carol
Weathers' farm northwest of Salem
in the Mission Bottom area and end
ed at Stauffer Farms Inc. located in
Hubbard, said Elaine Annen, ex
ecutive secretary for the Oregon
Hop Commission.
~"The purpose of the tour was to
Educate people within the industry

area, said Steve Colman, president
of the Oregon Hop Growers Associa
tion

The new plants are being
developed and studied by"Dr Al
Haunold, a researcher for tne USDA
who is-stationed at Oregon State
University

Presently there are five different
cross breed plants being studied on
three-acre test plots in Oregon,
Washington and Idaho,he said

The plants are of the Hallertau
Hop variety At this time they are
being identified by numbers only
The new hop is of low alfa, or is less
bitter Twobreweries are lookingat
the hop for experimental brewery
trials, he said

Germany but production is declining
by 10 percent a year The hop does
not produce well in Germany, so
farmers are not replanting that par
ticular variety, explained Coleman

Once the plant is put into the
ground it takes two years before it
can be harvested

Last year the test crops got off to
a bad start due to weather condi
tions, he said /

This year the weather has caused
some varieties to bloom too soon,
cuttingproduction, added Annen

Later maturing crops have been
less affected by the weather and are
expected to have a good to average
year The tour ended with a
rrawfisb fpprl and refreshments
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Hops make heady work for U.S. growers
Complex and costly, 'unique' crop is a source of pride in the West

By WARD SINCLAIR
LA TlmM-Wathlngton Pott S«rv)e«

MOXEE, Wash. — The scene is
arresting, moving from the arid
sagebrush desert east of the Cas
cades into the lush, irrigated foot
hills, as Leslie Roy's intricate con
traptions loom on the horizon.
• Acres and acres of heavy fir poles

rise 18feet, crisscrossed on top by
taut wires and linked to the ground
by strands of hand-spun Indian coco
nut-liber yarn (seven miles of it to
the acre).

Roy's crop twines around the
strands and spirals upward toward
the sun, forming golden buds that
soon will go to market

There is nothing comparable in
Americanagriculture, in complexity
or capital Investment or hand-labor

demands. This is a world center of
hops production, and Roy, with 750
acres covered with trellises, is one of
the world's larger growers.

Roy is one of about 150 U.S. farm
ers who grow hops, a rough, twining
vine whose flowers give beer flavor

Hops growing is
'•so expensive that
it's hard for
someone to get
into the business."

and aroma, preserve the brew and
stabilize foam. Yakima Valley
"yaks" — as they are known in the
brewing trade — account for rough
ly two-thirds of the 33,000-acre VS.
crop and are prized worldwide for
their quality. Oregon and Idaho
grow most of the rest of the crop.

A question arises. Given the
heavy start-up costs (a custom-built
harvesting machine goes for
$750,000), why would farmers bother
with hops when they could grow
other crops with much more ease
and possiblyjust as much profit?

Roy'sanswer—that "it's unique"
—Is another way of sayiiig that he

and his hop-growing colleagues take
pride in knowing they are among
the country's few producing a crop
as important in its own way to satis
fying the palate as exotic herbs or
durum wheat.

"It's a way to make a living," Roy
said. "It can be as profitable as any
agricultural commodity if the mar
ket is right. But then, the returns
really don't justify the investment.
... It's very capital-intensive, very
labor-intensive, so expensive that
it's hard for someone to get into the
business."

Which says it all. Roy, an agricul
tural economist, inherited a family-
farming tradition that goes back to
the turn of the century, when his
grandfather came to the Yakima
Valley from Quebec andbegan
growing hops.

Roy's father, who oversees the
family's vast operations here, car
ried on the hops tradition and
expanded the plantings. Roy now is'
the major-domo of the hops,' and
three brothers tend to other aspects
of the family's apple and cherry
growing, marketing and manage
ment

The Roy farm produces U varie
ties of hops, each of which has a dif
ferent demand cycle and a different
use in the brewing process. A large
greenhouse is maintained for root
propagation of new and hard-to-find
varieties that the Roys speculate will
be in demand.

"A lot of new varieties are coming
oh," Roy explained, "but it takes 10
years to develop a new one. We grow
them because we want to stay ahead
of the others For example, we're
now trying to raise more aromatic
hops. We used to do only the bitters,
and the Europeans raised the aro-
matics. Now they're doing more of
the bitters."

New York was the top hops pro
ducer In the early 1900s, but the
Industry was drawn west by the
appeal of dry climate (preventing
mildew),long hot summer days and
cool nights, and ample,water for irri
gation.

The YakimaValley's primacyas a
growing zone has brought major
dealers, processors and shippers
here to handle each fall's crop.

Work on this year's crop began
late last winter as field hands strung
now twines, braced trellis.poles and
put in now plants. As the hop plants
begin to grow, they must be trained
by hand onto the twines, and since
chemical companies have not devel

oped a weed-killer suitable for hops,
the crowded rows between the polos
must be cultivated by hand.

When the harvest begins late this
month, the Roys' picking machines
will work around the clock until the
crop is in — probably at the end of

"We grow (new
varieties) because
we want to stay
ahead of the

others."

' September. The vines will be picked
clean of the hop flowers, which will
'then be movedinto drying rooms to
reduce moisture content and sealed
into 200-pound bales ready for the
brewery.

Last year was one of the best in a
long time for Washington hops
growers; with an average price of
$1.62 a pound for a crop that
averaged 2,000 pounds an acre. A
Washington State University study
in 1985 found that a price of $1.52
was necessary to turn a profit.

Despite the better fortune last
year, all is not well in the hops
industry. Although boor production
increases, the hopping rate has
declined steadily for two decades as
nationally marketed brands turn to
more blandnoss and uniformity.

The pressures of subsidized com
petition from Common Market
growers and a large world surplus
in recent years have pushed some

.U.S. growers out of the business in
what Gill Harris of the Hop Growers
of America calls "a terrible wring-

. ing-out process."
While its growers' tracts are

much smaller than those here. West
Germany continues to lead the
world in hops production and com
mands a certain market share based
simply on the German reputation
for making high-quality brew.

"We feel our potential is greater
for capturing markets because of the
consistency and quality and varic- j
ties that we grow here," Harris said, i
"We're certain that production will !
be larger in the years ahead; wo !
think markets will increase. And we !
hope many farmers who were
pushed out will be back as the mar
kets improve."

•#



CAPITAL PRESS (Salem, OR): Sept. 11, 1987

Corvallis
breeds 5

WASHINGTON (UPI) - Beer
connoisseurs, take heart!

Agovernment scientist hasrecap
tured the Old World flavor and
aroma of beer by breeding new
varieties of a European-type hop
that fell victim over the years to a

• fungal disease.
Breweni have been using flowers

of the hop vine to impart character
: to beer for at least 1,200 years, but

some of that quality has been lost
over recent decades.

By combining the best from the
past and the present,- modern
genetic research techniques are ex
pected to make new flavorful
varieties available to American
brewers by 1990.

The original hop, called Haller
tauer mittelfrueh, has been lostover
the last 20 years to a fungal disease
called verticillium wilt. With
acreage down about 80 percent in

'. Germany, it has virtually disap-
.. peared from world markets and

European hop growers have been
forced to switch to higher-yielding,
healthier varieties.

Flavor can have a high priority
once again now that Alfred Haunold,

, a plant -geneticSI wiTE £Ee
Agriculture Department's Hor-
firtiltural Crops Research
.laboratory in Corvallis, Ore., has

"successfully crossed a generally
.modified Hallertauer mittelfrueh

i with other European hops.
I Haunold produced five -.flavorful

new hops selections that are both
high-yielding and disease-resistant.
The hops, the result of 12 years of
breeding and genetics research,
have the "aroma and flavor of their
Hallertauer mittelfrueh parents and
twice theyield, "he said.

searcner

strains
• Haunold's lab is in the hops-
growing region oftheUnited States.
Growers.mostly in Washington,
Oregon and Idaho, produced 49
million pounds. of bops in 1986.
Washington's production was 35.5
million pounds.

Compared with 1985, harvested
area declined 11 percent to 25,000
acres while the average yield per
acre increased by 11 percent to
1,958 pounds. -
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BREWERY GIANT SWALLOW HUELL: (translation on following'pages) :

Wolnzacher Anzeiger, April 2, 1987.
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•Braiierei-Riese verleibt sich Hiill ein
Anheuser-Bush und Deutsche Gesellschaft fur Hopfenforschung fast handelseinig

Wolnzach/Miinchen. Ein Geriicht garte in den letzten Tagen in den
Kopfen vieler Hallertauer Landwirte: „Stimmt es, daB das Hopfengut in Hiill
an Anheuser-Bush verkauft wird?" In der Mitgliederversammlung der
Deutschen Gesellschaft fur Hopfenforschung im Miinchner Spatenhaus liefi
der Vorsitzende Dr. Beer die Spekulationen zur offiziellen Mitteilung
werden: „Die Firma Anheuser-Bush hat uns groBes Interesse fiir das Gut
bezeugt". Bis aui Kleinigkeiten bestehe weitgehende tlbereinstimmung mit
dem amerikanischen Brauerei-Giganten. Bedenken gegen den Verkauf des
Gutes auBerte Josef Schrag, stellvertretenderVorsitzender des Hopfenpflan-
zerverbandes: „Diese Entscheidung sollte nicht nur von finanzieller, sondern
auch von ideeller Seite beleuchtet werden".

Mit einer leichten zeitlichen Verzoge-
rung - die Diskussionen in der vorausge-
gangeneri Sitzung des wissenschaftlich-
technischen Ausschusses der Gesellschaft
hatten sich etwas langer als geplant hinge-
zogen—efoffnete Dr. Beer die traditionelle
Mitgliederversammlung der Deutschen
Gesellschaft fiir Hopfenforschung in Mui>
chen. Zahlreiche Mitglieder, darunterVer-
tretef aus der Brauwirtschaft, vom Land-
wirtschaftsministerium, von der Europai-
schen Gemeinschaft sowie etlicher weite-
rer Gremien waren der Einladung der Ge
sellschaft gefolgt.

Riickblickend auf die Hopfenjahre 1985/
86 schnitt der Vorsitzende der Gesellschaft
die hinlanglich bekannten Probleme an;
die dem deutschen Hopfenbau auch in
diesen Tagen noch zusetzen. Sein Dank
gait alien Gremien, die im letzten Jahr
durch ihren Einsatz mitgeholfen haben, fiir
die 86er Ernte eine Ausnahmeregelung
herbeizufuhren. Keine rasche Entspan-
nung erwartet Dr. Beer fiir die momentan
prekare Situation, in der den deutschen
Hopfenpflanzern noch kein Mittel zur
Blattlausbekampfung zur Verfiigung
steht.

Anfangs sei er auch „total gegen einen
Verkauf gewesen",gestand Geschaftsfuh-
fer Hermann Schlicker. „Gefuhle und
Emotionen passen aber nicht in eine Ge- «-
.winn- und Verlustrechnung". Als ihm der
eventuelle Kaufprsis und der wesentliche
Beitrag fiir die Forschung bewuBt wurde,
seien all seine Bedenken verschwunden. I

Im Statut der Gesellschaft sei eine Aufgabe
klar verankert, die Leitlinie fiir alle Ent- I
scheidungen sein miisse: ,.W'ir betieiben
keine Landwirtschaft, sondern dienen ein-
zig der Forschung". DaB ein Verkauf des

Gutes einen Beitrag zur Forschung leiste,
sei unbestritten.'

„Esjgib.t.kein besseres Tandem als An
heuser-Bush und Hiill", meinte Willy Bu-
holzer. Einzige Motivation der US-Braue-
reifiir einen Kauf seiderGedanke gewe-
sen,gemeinsam mitHullderForschung zu
dienen. Oberrascht zeigte sich der Ein-
kaufschef, daBgerade von derPflanzersei-
teherdurch Josef Schrag Bedenken geau-
Bert wurden. „Haben Sie keine Angst vor
demGiganten Anheuser-Bush", wandte er
sich an Schrag. Durch ihre unmittelbare
Nahe zur Hallertau und Forschung wolle
die Brauerei dem Hopfen nur etwas Gutes
tun und die Handelsbeziehungen zwi-

Lschen den USA und Deutschland wieder
verstarken. kat

Die aktuelle MiBlage wiirde bestatigen,
was die Gesellschaft iiber Jahre hinweg
gepredigt habe: „Wir arbeiten nur dann
wirtschaftlich, wenn wir hochste Ansprii-
che an die Qualitat stellen", so Dr. Beer.
Hinsichtlich der Importgenehmigung fiir
auslandisches Bier, das nicht dem deut
schen Reinheitsgebot entspricht, setze die
Gesellschaft auf die Schlagkraft des reinen
deutschen Bieres: „Das Reinheitsgebot ist
fiir uns kein Gesetz, sondern eine Selbst-
verstandlichkeit".

Nach dieser Stellungnahme zur aktuel-
len Situation lieB Dr. Beer die Katze aus
dem Sack. Die Mitteilung, daB die Gesell
schaft hinsichtlich eines eventuellen Ver-
kaufs des Hiiller Hopfengutes in Verhand-
lungen mit der groBten Brauerei der Welt,
Anheuser-Bush, stehe, kam fiir einige Mit
glieder recht uberraschend. Schon seit
mehreren Monaten, so Dr. Beer, seien Ge-
sprachemitAnheuser-BushimGange. Die
US-Brauerei habe ihr groBes Interesse fiir
das Hopfengut in Hiill bekundet. Im Inter
esse der Hopfenforschung sei sie an dem
Gut interessiert. „Zwar sind noch einige
weitere Gesprache notwendig, im groBen
und ganzen sind wir uns iiber den Verkauf
jedoch schon einig geworden. AuBer dem

/ Grundbucheintrag wiirde sich in Hiill ab-
solut nichts andem. Der Prasident der
Landesanstalt fiir Bodenkultur und Pflan-

. zenbauDr. Melian fiigte hinzu, Staatsmini-
ster Dr. Hans Eisenmann stehe einem Ver
kauf positiv gegeniiber, falls die Sachar-
beit in Hiill nicht negativ beeinflufit werde.

Nicht so recht einverstanden mit dem
Verkauf des Gutes ist Josef Schrag, der im
Auftrag des Vorsitzenden des Hopfen-
pflanzerverbandes Georg Seebacher
sprach. Dieser „weittragendeSchritt" wol
le doch eingehend iiberlegt sein. Ihm per-
sonlich tate es sehr leid, wenn das Gut
„amputiert" wiirde. TrotzseinerBedenken
auBerte Schrag Verstandnis aus okonomi-
scher Sicht, aus der Sicht der Landwirte
hatte das Gut aber immer zu Hiill gehort.
„DaB ausgerechnet unser bester Aroma-
kunde die Hand nach Hiill ausstreckt, ist
ein wirkliches Dilemma", meinte Schrag.
„Ich bin jedoch sicher", meinte er an den
europaischen Einkaufschef der Brauerei
Willy Buholzer gewandt, „daB Ihre Braue
rei auch ein anderes Gut in der Hallertau
finden wird".
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Surprising News:

Brewery Giant Swallows HOT!

Anheuser-Busch and German Society for Hop Research Near Agreement

Wolnzach/Munich. A rumor was' circulating the last few days among many

Hallertauer farmers: "Is it true that the Hop Research Farm in HUH is

being sold to Anheuser-Busch?" During the membership meeting of the German

Society for Hop Research in the Spatenhaus Restaurant in Munich the presi

dent Dr. Beer confirmed the speculation and made it official: "The Anheu

ser-Busch company has expressed great interest in the farm." With exception

of details there is wide ranging agreement with the American brewery giant.

Concerns against the sale of the farm were expressed by Josef Schrag, the

assistant president of the Hop Growers Association: "These decisions should

not only be looked at from the financial but also from the ideological

side."

With a slight time delay - the discussions of the previous meeting of

the Scientific-Technical Committee of the Society took somewhat longer than

planned - Dr. Beer proceeded with the official opening of the traditional

member meeting of the German Society of Hop Research in Munich. Many

members, among them also representatives of the brewing industry and, the

Ministry of Agriculture, the European Economic Community and other trade

associations had accepted the invitation.

• Looking back to the hop production years 1985/86 the president touched

on some well-known problems which are still plaguing the German hop industry

these days. He expressed thanks to all the trade associations which helped

during the past year with their influence in order to achieve an exemption

regulation for the 1986 crop. Dr. Beer does not expect a rapid lessening of

the tensions, particularly with regard to the present critical situation

when the German hop growers find that they do not have an acceptable

chemical control for aphids.

The present critical situation confirms what the Society has talked

about for years: "We are only then able to work economically when we put

the highest demands on quality", according to Dr. Beer. With regard to the
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import licenses for foreign beer which does not conform to the German purity

law (Reinheitsgebot) the Society relies on the effectiveness of the pure

German beer: "The purity law is not a law for us but a common sense situa

tion."

After these statements regarding the actual situation Dr. Beer let the

cat out of the bag. The announcement that the society has been in discus

sions regarding a possible sale of the Hop Research Farm at HUH to the

largest brewery of the world, Anheuser-Busch, came as a surprise for many

members. For many months already, according to Dr. Beer, discussions have

been going on between Anheuser-Busch and the Society. The U.S. brewery

expressed their keen interest for the hop research farm in HUH. It is the

interest in hop research above all that stimulated their attraction to this

research farm. "Some more discussions are still necessary, but overall we

have reached an agreement regarding the sale. In addition to the official

transaction which has to be recorded in the proper documents, there would

not be any change in HUH." The president of the Bavarian Institute for

Soil Culture and Plant Production Dr. Melian added that agriculture minister

Dr. Hans Eisenmann also views the sale as a positive development, provided

the actual research work in HUH is not affected in any negative fashion

whatsoever.

Josef Schrag, however, is not quite pleased with the sale of the

research farm and he expressed his opinion in the name of the president of

the Hop Growers Association Georg Seebacher. This "far-reaching step"

should be considered in much greater detail. Personally he would be very

sorry if the research farm would be "amputated". Despite his concern Schrag

expressed understanding from an economic point of view, but from the view of

the farmers the research farm always was an integral part of HUH. "The

fact that especially our best aroma customer has reached for HUH is a real

dilemma", said Schrag. "Ivam certain, however", and he addressed these

comments to the head of the Purchasing Department of the brewery Mr. Willy

Buholzer, "that your brewery would be able to easily find another hop farm

in the Hallertau area."

In the beginning he also was "totally against the sale" according to

the managing director Hermann Schlicker. "Feelings and emotions, however,

do not fit a win-loss balance." When he became aware of the possible

purchase price and the substantial contribution to hop research, all his
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concerns disappeared. The statutes of the Society make it quite clear what

the guidelines for all decisions would have to be: "We do not run a farming

operation but we are only serving research." There can be no doubt that the

sale of the research farm is a contribution to research in itself.

"There is no better team than Anheuser-Busch and HUH" according to

Willy Buholzer. Some motivation of the U.S. brewery for the purchase was

the thought to serve hop research in cooperation with HUH. The head of the

Purchasing Department was surprised that especially from the side of the hop

growers concerns were expressed through Mr. Josef Schrag. "Do not be afraid

of the giant Anheuser-Busch" - and he addressed this remark to Schrag. The

brewery is only concerned to do a good deed for hops, particularly through

its immediate proximity to the Hallertau area and hop research and is

primarily interested to strengthen the trade connections between the United

States and Germany.

Additional comments by A. Haunold

I have recently learned from additional sources in Germany that this
sale apparently covers only the 40 hectare (100 acre) research and
production farm associated with the Hans Pfuelf Institute for Hop
Research at Huell, but not the Research Institute itself. The German
Society, a semi-private organization, together with the German Brewery
Association, the State of Bavaria and the German Federal Government,
has supported the Research Institute since its creation in the early
1920's. Most of the 40 professionals and support workers at the
Institute as well-as ,the operation of the Hans Pfuelf Institute rjer se
may not be affected directly by the sale. There can be no doubt,
however, that the association of Anheuser Busch Inc. and Huell will
have a substantial impact on German hop research.
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Excerpt from the Ilmgaukurier: Jan. 25, 1988.

Hop Asparagus, a new delicacy from the German hop industry:

spring shoots resemble asparagus, taste delicious, bring 130 Marks/ kilogram,
about $ 40.-/ lb.

cut hop shoots about 3" long, about 1/4 inch diameter, eat with various
dressings.

Belgian and French connosseurs are enthusiastic about the new vegetable.

Note of caution for the hopgrowing industry. One acre of hops would go
a long way to satisfy consumer demands.

|. Bayerische Gourmets entdecken
Hopfensprossen als Sclimankerl

F Das seltene Produkt kostet 130 Mark pro Kilogramm
Weihenstephan (lb) Hopfen als schnittlichen Preis von 130 Mark pro

eine der Grundsubstanzenfur das nach Kilogramm uber die Versteigerung ge-
dem Reinheitsgebot gebraute Bier soil handelt, denn nur rund zehn Gramm
schon bald ein Leckerbissen in der Hopfenspitzen konnen m^zwei.Erntepe-
bayerischen Schmankerlkiiche sein. rioden jahrlichvonemer Pflanzegeern-
Professor Dietrich Fritz vom Lehrstuhl tet werden.
furGemuseanbauderTechnischenUni- geim Anblick der etwa sechs Zenti-

! versitat (TU) Munchen in Weihenste- meter langen ^j einen halben Zenti-
phan will Ende Januar die ersten Hop- ^ k bleichen Hopfenspitzen

• mu^auf dem baverischer, Markt. an- -^^^Z^cS^lt
In Belgien und Frankreich erfreuen . tur belehren denFeinschmecker jedoch

' sich Hopfensprossennach einer Mittei- eines Besseren", so Fritz, derdie Zube-
lung der TU vom Samstag schon seit reitung fur: die sundteuren Spitzen
langerem groBer Beliebtheit Das Ge- gleich mitliefert gegessen werden siein
muse werde dort mit einem durch-. gekochtem,spargelahnlichemZustand.
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