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Introduetion

The following report is submitted for the onlendar yesr 1956 and
is o summery of the yesr's investigations in hop breeding being carried
on cooperatively between the United States Department of Agriculture,
Bureau of Flamt Industry, Division of Drug and Related Plants, and the
Ferm Crops Departmemt of Oregon State College. The writer is oontinuing
the investizations astarted by Irse T, lis Bressman and U, Ce Smith, former
Agents of the Division of Drug and Related Flants.

The heavy loss to the 1958 hop crop caused by downy mildew further
emphasized the need for the developmemt of resistant varietiess Doy
mildew was present in the three hop growing states of the Faeifie Const
and coused oonsiderable damage in all affected areas, Oreron was particularly
hard hit, the state averaze yisld of dry hops per acre being reduocsd to '455
pounds es oompared to the normal state average of sbout 1080 poundse

&mm}* Rsvm‘gg Yoar

The investigations on hop breeding were oarried on under the direction
of Dre 0. U, Smith until May 11, 19836, at which date the writer took charge,
Under "r. Smith's direotion eonsidersble hybrid seed was planted in the green-
house, the experimental yard wes replanted fron the nursery snd some plants
were transferred {rom the greenhouse to the nursery. luch of the apring work
in the experimental yard such as plowing, hoelng and stringing was taken care
ofe Whem ths writer arrived in May the vines were being trained on the string
for the first time.

During May, training in the experimental yard was comploteds About
500 seedlings were transferred fran the greenhouse to the mursery. Several
light ralns durin; the month hostened the development and spraesd of downy



nildew and infeotion besems quite gemeral in the experimental yarde 4
shipment of hop roots was received fras Mre V. Es Kovaleasich, Direetor of
Station, Seientific Zesearch 3tation of Hop (rowing, Bex ¥oe 10, Zhitomir,
UeSsSeRe These roots srrived in good shape and were set out in the mursery,
The msjority of these survived and produced e fine groewth during the summere

Hybridigation work in the experimental yurd wes started in June and
completed during July. Parchment bege were used to protect the flowers
from wind-blown pollen. Some of the bagged flowers were killed by the hot
weathsr, but a falr percentege of then survived and set seed. The parehment
bage seen to be better than glessine but are not entirely satisfactory. The
bars prevent eirculstion of elr saxi the tempereature becomes much higher
under them. A fine mesh oloth hag mich: be better for thia purposo,

 Mildew notes were taken on all plants in tho experiremtsl yard at
three different dates. Infestation seemed to be fairly genmeral over the
yard but more demmpe oocwrred near the west side of the yard, whioh is near
a amall patch of woods and through the lower parts of the yarde This was
probably dus to the higher humidity in these areas.

Puring August, detailsd plant notes were taken on all seedling and
hybrid plante in the experimentel yard. About cne-third of thease plants
were discarded as undesireble types. Some were discarded because of disesse
gusceptibility and others boocause of poor agronomis charactors.

The period from August 12 to 14 wes gpent in ocompany with Mr. Hoerner
on & trip to the hop zrowing area near Yakime, Washington. At this tire,
many yards were heavily infosted with the red splder mite. Many growers
were spraying but most sprays were not effective. Some growers were using
an o4l spray which scomed to be keepinz the spider partially under control,
but was not entirely satlisfestory.



From August 18 to 20 a trip was talten to Puyallup, Washington, in
company with Mr, Hoerner, Conferences were held with Mrs A, s Richardsom,
County Agent of Puyanllup County, Mre (. A. Huber, Plant Pathologist at the
Western ‘ashington Sxperimest Station, md with several hep growers in the
locality. Nearly all growors in this section are using the Fugsles wariety
of hops because of its mildew-rosistanse, The yards in this area were
formerly planted mostly to Late Clusters, but during recent years, downy
mildew has become m limiting factor with this variety, Only two late Cluster
yards wore geen in the area and both were complotely destroyed by downy mildews

During the last week in August the wariety plots of Fugzles and Farly
Clustors were harvested, TRarly Cluaters ylelds were reduced by approximtely
twoethirds boosuse of the hesvy infestation of downy mildew. Tuprles ylelds
were slso depressed somewhat but not to such a great extent,

Hre As s Sievers, Senior Blochenist, Division of Drug and Relabed
Plents, visited Corvallis from August 8 to 10.

Mre Frank Rabak, Assoolste Biochemist, Division of Drug end Related
Plants visited Corwvallia f{rem Auguet 30 to September l.

During the enrly part of September the wariety plots of Late Clusters
and Red Vines were hamm&. dgth of these varieties gave falrly mod
yielda in spite of the heavy infestation of downy mildew, The Late Clusters
appeared to be badly damsged by mildew early in the sonson but mede &
vigorous late growth after the mildew had been checked by dry weather and
consoquently prodused e fair yield., The Red Vine variety seems to have
considerable resiztance to mildew and wes not seriously dameged st any stage
of development.

FPlantes of the foreipgn varieties being grown in the yard were hervested
and samples saved for chemical analysis. The majority of these foreism



varistien are not very desirable when oonsidered on the basis of their
asgronomic charesters as s whole but severel of them have some individual
eharacters whioh are desirable. ZTherefore, they are being used es breeding
stooke

The more promising scedlings in the yard were harvested, yields
determined, and samples ssved for chemical analysise

A1l hybrid seed produced by artifieial pollination was harvested
and threshed, Jeed of several wvuristics produosd by natural oross pollina-
tion wae alwc saved, This seed wus stored in e cold chamber to break dermangy
and was planted in the greenhouse later,

About one=third of the poorer seedlin: plants in the experinental
yord were discarded and will be replsoced by seedlin;s from the mirsery.

A cover srop of erimson clover wes seeded in the hop yard on October
8y Dus to the extremely dry fall, the seed did not geminate until the
latter part o November, A hard “reese ghortly after the seed perminated
killed nearly all of the young planta,

Weather Late

Weather data for the calendar year 1938 are given in Table 1. These
dats ere insluded beomuse of the olose correlstion botween humidity end
mildew infection during the prowing season. IThe frequent light showers
during Mey and Juns were responsible for the heevy mildew infestation during
trose monthse This is due to the feot that the mildew spores gain entrance
to the plant by ewimming throush free molsture on the leaf surface to the
stomsta, They ars unable to geain entrance unless there is free molsture on
the surfece of the leaf., Durirg the latter part of June, the spresd of
mildew was sheoked by the dry weathor, IDecause of the dry fall there wms

prastioally no cone infection of mildew,



Table 1. 1986 Weether Data, Corwallis, Oregom

fPurnished by Soils Departwsnt
Oregon State Agrisultural Experimnt Station

Janue ' Tebrun
1__Temperature ) ' :Mmmz
Winlmums Precipitation o yieximumsinimuns Preoipitation
owo; ("?.) s (9F,) s in inches  sDates (%F.) 3 (°F,) v in inches
H

‘l'oﬁll Precipitation - 10+82 inohes
Highent Temp, Jane 4 = 58° 7,
Lowest Igmups Jon. 30« 24° 7,

Total Precipitation « 5485 inoches
Higheat Temp. Febs 20 - 63° 7,
Lowest Tenpe obe 8 = 19° F,

1 8 46 +30 11 4 26 -
2 5 46 1.15 2 39 21 -
§ 47 36 .23 T 26 »07
4 58 46 1.02 ' 4 W 85 o4l
5 48 37 11 + 5 43 33 «O7
6 48 41 «51 v 6 46 55 39
7 46 40 o1 1 7 45 34 -
8 50 45 21 : 8 88 19 -
o B8 48 38 : 9 45 28 -
10 58 46 1,19 110 4 25 -
11 58 40 1426 :11 41 32 20
12 47 39 2,58 112 53 34 10
18 47 43 vbd s 18 48 32 -
4 53 a2 37 r 14 41 24 -
15 48 41 o1 1 18 38 21 -
16 47 38 .42 116 36 28 -
7 a7 33 18 + 17 34 22 02
18 & 36 13 118 35 23 -
19 81 44 <03 119 36 29 24
20 . 56 41 - 120 4 32 24
21 86 86 - 1 21 58 37 1436
22 4 35 - 122 53 45 .89
23 48 38 - + 28 45 83 o 20
26 52 39 . P24 44 32 18
25 5O 32 - 125 49 33 48
28 48 34 - s 26 49 & A7
27 56 33 - 127 8l 45 v18
28 51 37 - 1 28 59 44 .22
20 48 25 - s 20 63 40 -
0 47 24 - :
31 48 26 - '
H
3
H
3
i




1986 Vieathwr Data (Cont.)

Total Precipitation « 1,97 inches

Highest Temp, Mars 16 -~ 67° P.

Loweat Tempe Mar, 30

- 250 F.

Total Precipitation ~ l¢43 inches
Highest Temp. April 12, 819 F.
lowest Tempe April £ - 20° P,

$ A
T Tor rd;un ' 3 T Temperature .t
s Haximums {inimums Precipltation :%’E Lotams inimens Preeipitation
Dates (®7.) 1 (OF.) 3 in inches 3 Dabes (°7.) & (%¥%.) s+ in inches
s
1 68 47 - s 1 44 30 -
2 64 45 - . 2 54 29 «04
. 80 43 - s 3 48 = «B7
4 58 33 - r 4 g2 38 -
8 54 52 - 1 8 67 33 -
8 B7 32 - 1 € 62 34 -
k4 B8 38 - ' 7 62 41 »

8 57 46 «06 [} 8 82 38 -
9 1] 38 0% H g a7 40 -
10 55 31 - : 10 K{] 30 -
11 59 40 - t 11 78 48 -
12 59 4" o128 s 12 81 47 -
13 52 87 «18 s 13 78 43 -
14 49 35 +10 t 14 78 45 -
18 88 38 +08 : 15 72 &5 -
16 87 38 - s 16 id &4 -
17 60 41 - y 17 Va4 52 -
i8 80 & - + 18 o4 &8 -
19 87 36 - s 19 71 44 -
20 87 57 - s 20 Tl 44 -
21 52 37 +08 s 21 70 50 -
23 48 85 ‘03 5 3& 62 b’y ] .11
28 45 35 «08 s 238 67 81 0%
24 47 85 «08 1 24 63 51 o3
25 80 4.3 - s 28 70 43 -
26 51 35 08 1 26 68 43 -
27 447 45 96 s 27 80 49 +04
28 48 54 17 3 28 o4 48 34
22 44 51 +08 T 29 67 43 v
80 46 25 - s 30 &8 &6 -
31 46 3 - 3

H
'
3
1
3




1986 Weather Data (Cont,)

Totsl Preeipitation - 3,41 inches
Highest Temp. May 25 - 880 F,
lowest Tempe May 7 « 3790 F.

Total Precipitation « 1,70 inches
Highest Yemp. Jume 21 - 86° P,
Lowest Temp, June 28 « 44° P,

|
!
$
)
3
1l 70 43 «03 t 1 69 Bl +06
2 70 3 § «03 s 2 a2 82 12
3 n 54 o138 ) 3 65 53 +06
4 62 49 «61 : 4 72 58 #02
5 67 38 »58 s B T 54 -
6 64 42 «10 s 6 69 565 «15
7 68 $7 - s 7 64 g2 «05
8 77 43 - t 8 89 58 «03
] 80 46 - ] 79 850 -
10 86 52 - 1 10 77 54 -
11 82 66 - 1 11 81 58 -
12 84 51 - s 12 84 61 -
13 80 52 M + 13 83 80 -
14 71 54 aﬁe ] 14 77 59 o%
16 64 54 19 + 1B 73 89 a7
16 68 49 «08 t 18 T2 56 =10
17 70 46 - s 17 89 81 o186
18 66 47 - 1 18 76 47 +0}
19 86 48 28 s 19 79 49 -
20 64 48 36 s 20 77 60 -
21 62 80 #0686 s 21 89 Bl -
22 {4 61 - s 22 86 59 -
28 78 &2 - s 23 78 52 -
24 83 54 - 1 24 80 55 -
28 B9 53 - s 25 4 47 -
26 88 87 - 1 26 76 47 -
27 74 49 - s 27 70 58 «13
. 68 50 «03 t 28 (] 44 -
29 63 80 12 : 29 8 56 -
%0 66 8o 21 t %0 7 54 -
31 70 60 - s
3
L]
3
)




1038 Weather Data (Cont,.)

.?“"‘ﬁ.&ﬁ

Total Precipitation - T
Fighest Temp. Aucust 27 - 93° 7,
Lowest Temps August 31 - 48° 7,

Total Precipitation - 32 inches
Highest Tempe July 19 « 91° F,
Lowest Temp, July 24 - 509 ¥,

.
s Temp s 1 [ smperature ¢
1 Tinximovas Hinlmess Preoipitation s Haxirems inlmms Precipitation
Dates (®F.) 1 (®Fe) 1 in inches  y Datey (®F.) 3 (°Fs) 3 4in inches

|
1 86 51 - | 88 52 -
2 82 87 - 1 2 8g 64 -
s 7% 57 05 r 8 86 55 -
4 7 59 - 1 4 92 B8 -
5 78 56 - : B 86 58 -
6 79 54 - v 6 80 B4 -
7 78 51 - r 7 86 53 -
8 72 56 - 1 8 86 51 -
9 7 59 +08 v 9 86 53 -
10 n 57 07 + 10 80 &6 -
1 79 53 o12 s 11 83 56 -
12 76 52 - ¢ 12 87 58 -
13 7 57 - s 13 81 59 -
14 75 57 - y 4 79 586 -
16 81 63 - s 18 79 52 -
16 79 51 - y 16 78 82 -
17 80 58 - v A7 81 51 -
18 88 51 - : 18 78 58 -
19 o1 56 - r 19 88 52 -
20 91 86 - ¢ 20 86 57 -
21 86 85 - ¢ 21 88 87 -
22 88 82 - : 22 72 67 -
28 78 53 - i 28 74 85 T
24 76 50 - . 24 74 8 -
25 81 54 - y 25 78 50 -
26 86 58 - ' 26 79 50 -
27 88 54 - - 93 53 -
28 87 54 - : 28 21 53 -
29 86 86 - v 29 78 69 -
30 85 85 - s 30 81 82 -
31 a8 83 - : 3 83 48 -

§

|

3




1936 Weather Data (Cont,)

Total Preocipitation - 88 inshes

Flghest Temp, Sept.

lowest Tempe Septe

2&‘*8”?'

13 « 389 F,

Total Precipitation - 16 inches
Highest lemp. Ootober 0 - 90° ¥
Lovest Temp, October 29 = 20° ¥,

s
' mDO;
s M lmums Hinimams Preoipitation » VaximemsMinimusi Preoipitation
Dates (9Fs) s (OF,) ¢ in inches i Dates (°F.) s (°F,) s in inches
L
1 T8 69 11 s 1 72 41 -
2 K] 67 02 s 2 n 42 -
3 T8 &8 T t 3 i 64 -
4 82 53 T s 4 7] 886 »16
5 76 54 - t B 48 49 T
8 82 52 - s @ 8 49 T
7 8l 57 - s 7 88 45 -
8 80 48 - s 8 83 46 -
9 78 48 - 1 9 90 48 -
10 T2 42 - : 10 89 47 -
11 75 41 - s 11 90 48 -
12 74 48 35 s 12 78 47 -
13 64 39 28 :+ 13 77 49 -
14 64 43 18 1 14 7L 80 -
186 68 39 - t 15 i 48 -
18 78 41 - s 16 B8 81 -
17 80 44 - ¢ 17 83 49 -
18 80 BO - s 18 80 48 -
19 a3 53 - t 18 66 43 -
20 88 51 - s 20 63 39 -
21 88 50 - s 2 83 36 -
22 79 51 - :r 22 66 b4 -
23 79 54 - s 23 70 28 -
24 a5 50 - t 24 46 35 -
2B 76 43 - t 28 L 42 -
26 84 65 - t 28 67 37 -
R7 48 54 - s 27 8% 40 -
z28 89 46 - 1 28 68 34 -
29 Te 41 - t 29 58 29 -
30 62 48 - 1 80 60 41 -
1 5 87 4) -
'
s
'
'
1




1538 Weather Data (Conmt,)

Vinw S 13 int T ;Pmﬁil?ﬂmtiw

Total ?rooipim%im = 424 inches
Highest Tempe Hovember 24 « 67° P.
Lowegt Temp, Hovember 28 - 200 F,

Total Precipitation - 5,82 inches
Highest Temp. December 18 - 579 P,
Loweat Tempe Dogember 31 - 260 P,

)
[}
t melinizms Prosipitation
Dates (w.); (°P,) s in inches nnm m.) 3 (9F,) 3 in inches
'
1l 87 32 - s X 42 28 T
2 61 g2 - : 2 46 33 T
8 64 52 - 1 8 44 30 «13
4 61 &7 - t 4 43 38 «08
8 56 38 - s+ B 654 4} 12
8 88 44 13 1 B 853 49 84
7 B8 28 - $ 7 54 4% 27
8 BY 26 - s 8 81 4% #23
9 56 28 - t 9 82 47 'y
10 50 27 - t 10 47 38 -
11 50 25 - s 11 42 35 -
12 83 23 - r 12 46 54 -
13 57 g2 - 1 13 82 40 «O4
14 82 28 - t 14 B2 42 by
1B 62 43 - : 15 80 42 T
18 60 38 «06 ¢ 18 80 38 +08
17 58 43 4 s 17 47 42 +87
18 56 46 +01 s 18 87 44 T
19 60 42 »01 s 19 56 ¥4 «03
20 56 44 - 1 20 86 39 T
21 52 40 - 1 2 g2 48 +68
22 56 .1 § - s 22 56 o] +08
28 64 34 - 1 28 85 42 1l.21
24 87 34 - :t 24 80 40 +54
28 ag 2 - s 28 46 52 «02
26 B8 24 - t 26 48 38 +89
27 58 23 - s 27 40 34 28
28 42 20 - s 28 40 a2 7
28 47 82 - s 29 40 30 -
® 42 28 - s %0 40 33 « 30
s 81 41 26 -
s
| §
'
t
3




Varietal Yielde

AN

In Tables 2, 3 and 4 the ylelds of each plant of lLate Clusters,
Early Clusters, snd Ruggles in the wariety block are given. Individual
plants varied considerably in ylelds These waristions are probably due
to gseversl causes, some of which were soil variatlons, mildew infection,
and age of the plantse Several of the very low yielding plants were
ones that had been replanted in the spring of 1938

Tn Table § the average ylelds of the four varieties, Late Clusters,
Farly Clusters, Fuggles, end Red Vines are givens The low average yield
of Egrly Clusters was due to injury by mildew. The yield in Fuggles was
reduced somewhat by mildew but its comparatively low yield was larpely
due to the low ylelding ability of the wvariety umder the conditions of
this experiment. For best results, the Fusgles variety requires a very
rich soil and considerable moistures In the experimental ynrd, moisture
is probably & limiting fmetor in this variety.



Table 2. Yield of Individusl Piants
Yields in Pounds
late Clusters
Tow and 1 Het green & t1 How end ¢t Het green 3 '

Plant ¢ wolght per 3 Dry weights: Plant 3 weight per : Dry weight
Busber s _plant _ : per plant sy Bumber i plent ¢ per plant
t

1-14 12,8 8.36 t 1014 15,2 4410
15 10.4 2480 L ] 18 11.7 Se10
16 9.8 2464 ] 16 1043 2480
17 849 1,59 ] 17 12,6 .56
13 248 2458 ] 18 11.2 3.00
19 IQQ‘ £.80 t 19 505 1.48
20 12.8 Bedd [ 20 - -
21 - - ] 21 13.2 3456
22 9.7 246} ' 22 5.9 1458
28 S «9 ) 23 11.8 3.17
24 42 .13 s 24 - -
25 144 38 s 25 1l.4 308
26 - - ] 26 - -
27 - - % 27 13.7 3.68
28 1.2 «352 $ 28 11.8 3417

]

2«14 Tel 1.94 s 1i-14 547 1,88
16 13,0 550 H 18 13.8 3.
18 - - % 18 - -
17 38 1408 ] 7 12,6 3438
18 - 1% <) 2467 ] 8 ol 1.72
18 Ted 1497 ] 19 11.8 317
20 3.8 1,48 t 20 T2 l.54
21 Te2 1424 (] 21 7.4 1.99
22 - - ] 22 10,1 2472
4.3 1146 3410 3 23 702 .54
24 78 1.97 ] 24 B.8 2437
28 Bsd 2426 ] 28 1143 2,98
26 B4 1.77 ] 26 Ge? 2461
27 12,6 338 ¢ 27 1342 3455
28 1544 4.14 ] 28 »9 24

$

3-14 1146 Sel2 1 12«14 1642 436
16 846 243} s 15 11.8 S.17
16 17.2 4,83 ] 16 Tel 1.91
17 gga 2442 |4 17 20 5448
18 1040 2.70 ] 18 11,3 3.04
19 1047 2488 $ 19 8e7 2434
20 11.8 S.17 ] 20 Ba8 2423
21 10n0 2.7 t 21 849 2439
2e Be7 1.58 ' 22 Ge6 2458
23 8.0 2418 ] 28 1040 2469
24 18 sz s 24 999 2&56
it N ] »16 ¥ 25 8.1 2.18
26 a3 2450 s 26 11.8 3038
27 7o} 1-;91 27 11.8 3.08
28 11,2 3401 ] 28 Bl 1,37




Yield of Individual Plants, (Cont.)

Row snd 1 Net green 11 ROW end 1 NeTt green 1

Plant ¢« welicht per s+ Dry welght 1 Plant ¢ welght per s+ Dry weight

Number s plant 3 per plant :: Bumber i plant 3 _per plant

]

18-1¢ 8.7 2.34 1 28«14 11,1 2.98
15 4.8 1.29 t 15 0.8 2264
16 12,4 .33 ] 18 649 1.66
17 1146 3.09 i 17 1040 2469
18 113 3.038 ' 18 6.8 1,88
19 11.6 Se12 ] 18 Ged 1.69
20 12,8 J.50 s 20 1.0 «27
21 8.5 2;38 ] m 3.1 1!55
22 648 1.83% 4 28 840 2‘15
23 Oeb 2458 1] 23 1% 1.42
24 12.9 Se47 ] 24 1048 277
28 4ol 1.10 t 25 GeB 2466
26 12,3 331 1 268 Be9 2489
27 14.1 3.3@ 1 27 De3 250
28 12.8 3edd ] 28 el 2446

1

20=14 15,3 4.11 1 20-14 13.9 3.74
16 649 1.88 3 15 - -
18 - - ' 16 12.7 Sed2
17 18.7 5.68 % 17 BT 2.5
18 11.7 3418 % 18 2 «50
19 445 1.21 ] 19 58 1.42
20 5’3 }.*48 3 20 Qﬁ .18
21 8.1 2418 ' 21 340 »81
144 - - ] 22 Geb 1,78
23 13.7 3.68 § 23 107 2,88
24 10,0 2.69 3 24 1642 4,10
25 1640 4.3) ] 25 102 274
26 8.5 2428 s 26 10.9 2.93
27 14.2 3.82 H) 27 1646 4!‘6
28 1344 3460 L] - 1144 3,08

* §

21-14 840 2416 1 50-14 De3 2450
15 165.4 4.14 ] 15 244 oG4
16 13.3 358 i lé .4 1.45
17 8.8 2456 H 7 2.3 «62
18 Be2 247 1 18 1l.4 3,08
19 1l.1 2.98 1 19 - -
20 9.6 2458 ] 20 7«8 209
21 14.5 3.50 | 21 8.0 «81
22 De2 2447 t 22 Gel leS4
23 11,6 Sel ' 23 Gel 1464
24 849 2439 ] 24 Tl 2408
28 846 2451 ] 25 11,1 2.98
26 107 2.88 3 26 12,6 8436
27 962 2447 t 27 el 2ed2
28 11.4 8.08 % 28 12.8 3431

$




Table 3. Yield per Flant in Pounds
Barly Clusters
YWow and + Het green it How and 3 Net green

Plant 1 weight per 3 Dry welight ¢ Flant ¢ welght per i Dry weight
Number 3 plant 3 per plant i Mumber 3 plant 3 per plant

| 4
4-14 - - 1 18-14 ok oll
18 243 «866 L] 16 S | 03
18 o8 17 t i6 +5 14
17 1.8 »37 ] it b «11
18 - - S 18 - «08
18 1.9 «0B6 3 18 141 e+
20 1.7 +49 : 20 1.2 234
21 22 #8638 1 21 248 «72
2z o8 24 i 22 Bed «28
23 2e2 +62 $ 23 led w30
24 o5 w14 s 24 9 «26
25 8 23 ] 26 1.2 « 34
28 - - t 26 . 5% § «58
27 8.8 1,10 ' 27 1.6 w46
28 1.8 «52 t 28 544 1,58
Yisld per row. ]
$
814 +8 «J4 1 14-14 2 «08
18 3;3 u?z t 18 - -
16 - - % 16 - -
17 1.2 34 ' 17 1.2 « 34
18 1.8 52 ' 13 2 «08
19 2 +08 ' 18 7 »20
20 »9 28 ] 20 144 &0
21 9% § «89 ] 21 -] «26
22 30& «83 t 22 1@? ey ]
23 o8 «17 $ 28 5.8 1.67
24 o «08 ' 24 le6 »40
26 «} 3 t 25 1.9 e.1)
26 ‘*;Q 1.15 ] 726 240 «58
27 14 40 ] 27 o7 «20
28 leb oi3 L] 28 3.0 «86
$
6-14 2 8 t 15«14 - -
15 1.8 52 $ 16 - -
16 240 «58 ] i6 5 olé
17 14 40 ' 17 led 32
18 ob o1l t 18 2.1 +80
19 - - {4 19 " «11
20 «8 »23 ] 20 1.8 «52
21 ol «08 ] 21 1.0 28
22 - - 1 22 3.7 1.08
23 1.1 «38 ] 23 2.0 «58
24 3.8 1,09 ' 24 1.3 «37
26 - - t 28 144 «40
% 395 «72 | § 28 235 [ 314
27 1.7 +49 ) 27 1.3 237
78 2.9 .53 1} 28 1Q° 039
3




Yield per Plazt in Pewnds,(Cout.)

Tow end s et green o 11 How and | Net green
Plant o weight per 1 Dry weight 11 Flemt ¢ weight per 1 Dry mi@w
Humber 3 plant 3 per plant 33 Musber s plant s

[ 1

22«14 Ba.6 1.81 1 31-14 249 +83
16 4ol 1.18 ' b §:] 3.8 1.0
18 BeB 1,88 ' 16 2.7 T8
17 a6 «78 ] 17 346 1,29
18 240 +58 ] 18 448 130
1 1,2 o34 L] 15 27 «78
20 540 .44 i 20 5“ «98
21 1,0 29 ] 21 4,0 1416
22 37 1408 H 22 142 «534
28 444 1.27 $ 23 240 «58
24 bel 1.18 $ 26 Te2 2,07
25 4.2 1.21 ] 26 440 1el86
26 - - ] 26 37 1,08
27 B2 2468 ] a7 - -
28 7Tel 2404 ' 26 2.0 58

%

23«14 8.9 1.12 s 3214 4.0 1'52
156 1.8 «52 ] 15 2ot «69
16 1.9 86 ] 16 3.2 «92
17 42 1,21 ] 17 1.0 29
18 Hel 1447 3 18 - -
18 846 2448 t 18 - -
20 Seé «58 L ] 20 247 «T8
21 Sl «89 ) 21 1.8 «52
22 Seb 1.01 3 22 447 1,35
23 146 46 ' 2z God 1.8¢
24 448 l.38 ] 24 - -
25 4.0 1,15 i 25 2% «63
26 445 1429 ] 28 3.8 1409
27 9l 2462 ] a7 - -
28 88 104 L] 28 - -

 §

24«14 Be2 2436 t 83«14 Z2e2 68
18 540 1444 ] 1& 3.0 «B6
¢ Ted 204 3 16 Z2e8 «T2
17 8.4 242 H 17 242 «65
18 1.7 49 H 1B 342 «92
19 19 Qaﬁ H 19 - -
20 2.8 81 3 20 840 144
21 240 «88 ' 21 Ha3 L+53
22 2.0 «58 $ 22 - -
23 248 +81 % 23 B2 180
24 247 «78 3 24 %03 1.24
25 Sed «38 H 25 6.8 1496
28 Bel 1447 H 28 e 1.80
27 3.9 1.12 2 27 o3 +68
28 4ok 1¢37 t 28 1;3 m&

§




Table 4¢ Yield per Plant in Pounds
Fuggles

N 1 11 How snd § Net green s
Plent 3 wejght per 1 Dry weight ¢ Plant m&ght per nywig;l:k
3 % nt

Humber plant per plant 33 Number 3 w A per

| §

Teld 446 : 1.86 + 1614 God 187
16 G4 1462 ] 15 He6 1442
iﬁ 5»8 1;‘1 | 16 5;8 1,‘3
17 Ga9 1.78 t 17 Te7 1,85
18 ] 1.68 $ 18 befl l.42
19 4e2 1,07 ) 19 4.7 1l.19
20 4.8 1.17 t 20 a2 1.57
21 88 1.78 ] zl 5.8 1447
22 4e6 1414 t 22 Hed 1,37
2% Bed 137 1 28 .8 ] «089
3‘ 848 1-75 H 24 “'4 hu
28 3;3 1163 L] 25 608 1;”
26 “wﬁ 1Q17 H 3$ 6&? 1;70
27 Ged 1.57 s 27 Go7 1446
28 58 1.38 ] 28 849 1.50

1 4

8«14 143 »33 t 17«14 2.8 + 71
15 do2 110? ; 15 4ed 3.‘11
16 1% le32 ] 16 4ol 1.04
17 748 1,98 ] 17 3.8 «98
18 Be8 1447 L] 18 dod 1.11
18 4o 1.1 ] 19 8.6 «81
20 4.8 1033 L 20 el 1429
21 8.8 «98 s 21 Bel 1029
22 444 1.11 ] 22 3sl 79
23 2.9 o T4 ) 23 Bub 1440
2 648 1.88 t 24 Be6 o9
28 7% § «T9 ] 25 849 1450
28 3.7 o6 ) 26 801 1029
L7 Ba9 1480 & 27 343 « 54

28 640 1.27 s 28 444 1.11

|

Seld Gel 1.56 1 18«14 3.8 98
18 646 1468 ] 15 342 «81
16 640 1427 ] 18 Bu® 1.80
17 3.8 «56 % 17 B3 160
18 4.0 1.02 ) 18 Bs0 1.27
19 4ed 1.11 b 1o 348 «54
20 247 +88 % 20 4.1 1,04
21 3eB «96 1 21 5e2 1.32
22 Se7 145 ) 28 548 1,86
23 4ot 1.11 ] 23 4B 1.4
24 3&3 .83 $ 24 '7 u’.ﬁ
25 6468 1442 t 286 De2 234
27 59 § 1429 ' 27 Gel 1.52
28 409 124 ] 26 7«0 1.78

]




Yield per Plant in Pounds, (Contd,)

by

Yow and 1 Het green ¢ 11 How and § Wet green o

Plant ¢ weight per 1 Dry welght :: Plank 3 weight per s Dry welght

Bumber s plent ¢ per plent i; Hmber 1 plant 1+ per plent

§

26«14 Teb 1,98 t 3434 240 «51
1& Be7 2.21 ] b §: 448 1409
16 Bed 1,86 : b 1 1.7 3
17 7% § 129 3 17 1.2 «30
18 42 1,07 t 18 37 oM
10 244 »61 3 19 4od 1.11
Sﬂ - L ] 1 30 - -
21 3‘9 Q” t gl 50{3 1*27
22 8.6 «89 % g2 Bed 1.37
28 - - 3 23 516 1442
24 8ol 1.58 ] 24 Se7 «94
28 Gel 1'55 $ 286 3.1 «T9
28 840 1.27 t 26 ] 1,40
2% Bed 1.57 ' 27 Gl 1486
28 4.8 1.22 ' 28 1.3 38

S

26«14 448 124 1 8514 248 «58
16 100 st s 15 Bab 89
18 49 1&34 $ 16 8e5 t&g
17 L) 1424 17 340 «78
18 9% § 1,04 H 18 et «86
1% 442 1,06 ' 19 BaT 1,45
20 111 o228 ) 20 S8 1447
21 248 «T1 ] 21 3.8 «D8
22 246 +86 ' 22 840 1427
23 1.7 «438 ] 23 848 150
24 4ok 111 % 24 - -
43 4:.2 1.03 L] 25 - -
26 SeT 1448 t 26 Heb le42
27 8346 51 ] 27 640 1462
28 Te7 1495 $ 28 3.7 « 94

3

27wl 496 1417 t 38«14 3.0 «T6
16 - - ] 16 3.2 «81
16 4.8 1.22 H 16 5968 1.42
17 35 «99 ] 17 362 +81
18 3.8 98 ] 18 248 73
19 4e8 1.1¢ % 19 404 1411
20 3.8 «59 ) 20 Sed «86
21 248 o7l ] 21 ded 11l
22 147 i3 : 22 4.1 1404
23 247 58 & 28 248 «84
24 248 61 H 24 Jed «86
26 4.1 1.04 1] 26 a9 «99
26 340 T8 ] 26 247 «88
27 802 1‘82 | 27 5,7 o9
28 242 «56 $ 28 840 127

L




Tedle 6. Variety Yields in 1936,

1 late s ferly '

3 _Clusters : Clusters s Fuggles : Fed Vines
Total Xo, of Plants 167 160 178 19
Totel zreen woight 1,563414 425,84 1,006,84 235404
por pambe T OY osmed e et 12.5W
Total dry weight 4224,0f 122,758 226,04 834 5
Average dry weight
por plant 2,555 T 1.27% 2,824
% of dried hops 26.9% 28.8% 25445 2274

Averaze yleld per more 1,720.4F  523.6¢ 883464 1,917.64




Migow Notes

In Table 6, & summary of the mildew notes talen during the pawst
three yoars on each individual plant in the experimemtal hop yard, is givens
It will be noted thet mildew infegtation is hoavier on the west alde of the
yards This is probably due to the frot that the west aside of the yard is
on lower ground end is bordered by a wood lots Hence, the humidity in this
section of the yard ie higher and conditions are more favorasble for mildew
infection, |

Several of the plante show no mildew for the three year period covered
by these notess Some of these plants are probably resistant to mildew while
others may have escaped infeotions During 1937 the plante that have shown
no mildew will be tested for resistance in the laboratorye In this way it
will be posasible to pick out those which are ao#ual.‘..y resigtant,
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Seediings Fioked in 1036

In Table 7 some notes taken during the latter part of July are given,
These were teken to indicate the stage of maturity of the plents at this
dates These data were talen on all seedling plants in the experimentel
yerd but only plants that were harvested ere included in Table 7.

Tield date on all seedlings that were harvested sz well as other
date of value in determining the merit of these plants are inoluded in
Table 8+ The chemionl anklyses of the plants that were analysed in 1936 are
included so that ylelds cen be correlated with quality. Some of the high
yielding plants, as for exemple, plants 2-33 and 4«85, are low in quality
ag indicated by the chemical analysise These plants will be used am breeding
stook snd an attempt will be made to oombine their high yleld with high
quality and mildew resistance,



Table 7. Maturity Hotes on Miaﬁ Picked in 1936

Filant 1 % ) t Date 1
and sVariety: z + Notess TYeaor
Row No.: Home ¢ Stsge 1 Plent Hote Taken s TakensFlanted

233 F ltol Ooed plant, good yield but small cones. 747 %2

in heps.

4-33 ¥ ] A very vigorous plant, very good yieldsr but light weight hops. 717 %2
10~30 e 1 Fairly good plant, fair yield and good even size hops. 717 RN
14-32 ¥ 2 Fairly good plant, falir yleld and good even size hops. 717 s
15-83 08C 1 vairly zood plant, falr yisld and good even size hops. 1T 2
26«12 I S5to3 Cood plant and good yleld, uneven sisze hops. 71T R

in hops.
26~32 F 2 Les lerse hops, rood plant, good yileld ?/27 32
27«81 X 2 Very roed set of hons, large plant and even size hops. 7/20 2
Z2ed F 1 A very heavy yielder with long arms, rather small hops. /20 33
32-10 Cel 3 Good plant, good yield, fair sized hops. 7/20 83
3230 ¥ 1 Sood plent, good yield, feir sised hops. 7/20 33
32«51 ¥ 2 Good plant, sood yield, fair sized hops. 7/20 32
35«5 F 2 Jood plant, good yield, good sized hopse. 7/20 22
40-13 ¥ 1 Good plant, sood yield, fair sized hops. 7/2¢ 32
40-27 7> ) Good plent, very rood yield, small sized hops. /20 32
43-28 ¥ 1 Good plant, good yield, zood sized hops. /21 =2
464 7 3 Good plant, good yield, good sized hopse /1 R
47-18 F 5 to £ in hops. Good plant, good yield, very large siszed hops. /21 %2
49-28 F 4 to 2 in hops. Good plant, good yield, larze sised hopse 7/21 82

5231 F 3 Good plant, good yield, good sized hops, 7/21 52
5320 ¥ 4 Good plent, zood yield, large sised hopse 74+ S -
567 x g 3 Yery vood plant, zood yield, smell sised hops. 7 2
56-14 ¥ 5 Fair plant, fair yield, fair sized hops. 7/21 82
56-28 F 3 & beyond, Coud plant, good yield, uneven sized hopse /50 82
56-31 F s Feir plant, good yield, rood sised hopse 722 82
57-25 12 1 Good plant, good yield, fair sised hopse 7/21 8=
5728 F 1 Sood plent, pgood yisld, zood sized hopse 7/21 88
5730 13 1 Good plant, zood yield, medium sized hopse 7/21 38
58~3 ¥ 1 Good plant, good yield, good sized hopse 722
5813 F 1 Very zood plant, zood yield, fair sized hops. /21 82
5817 F 1 Falr yield, good plant, fair sized hops. /21 82
59-21 Cal 3 Good plant, good yield, good sized hops. 7/21  s2

g’.mh&nalmmmmla flowers.



Maturity Hotes on Seedlingu Pleked in 1936. (Conts)

Flant : N SDete 1
and tVariety: 3 Hotes: Year
Row Noe: Hame 3 Stage Pt Hobe Telten s Talosnis Planted
80-29 1c 5 Peculisyr hops, alcely Dunched, fair plant, good yield /21 s2
61=10 F 1 dood plant, cood yield and good sized hops. 7/21 33
6l-24 T 2 Zood plant, good yleld and falir sised hops. 7/21 33
62-27 IC 5 & beyond  Fair plant, sood yield and good sized hops. /21 82
66-28 ¥ 2 Teilr plaut, zood yield exd fair slsed hops. 7/21 33
670 1 1 ood plani, wsry good yiold und fauir sized hopss T, 32
€7-17 P 8 Very zood plant, very good yisld and falr sized hope. 7 33
63-5 LS 3 to 2 inJhops.Poor plant, cood yield snd good sized hops. 7/21 32
68-8 e 3 Jood plant, ood yield and fair sised hops. 7/21 82
69-31 F 1 Jood plant, rood yield nnd good sized hopse 7/21 38
69-32 F 1 Jood plent, rood yvield and zood sized hops. /21 83
70-183  EC 5 Fair plant, ver :ood yield, hope sre sonewhet rugned. 722 32
T1-4 F s Good plast, zood yield, leir sisze hops. /7 s
71-28 F % in hopss Feir plant, poor vield, large size hops. /21 s
7213 ¥ 4 ‘pir plant, poor yield, larye size hops. /21 32
74«1l T s Go0d pleamd, fuir yield, large size hopse 721 s3
7718 F 4 Jood plant, feir vield, fair size hops. /21 32
77-22 F 3 (ood plant, good yield, fair size hops, 7/21 82
T7=29 F 2 Good plant, good yleld, rood size hops. ?/23. 32
8015 F 4 Good plent, rood yield, feir size hops. /21 34
84-11  Cal 3 vair plant, zood yield, fair size hops. 7721 s2
86-28 1Cx ¥ s Fair plant, fair yield, zood size hops. /22 %2
91-30 X 4 Sood plant, nood yield, sood aizo hopss /22 A
92-25 F 5 Falr plaat, Jair yield, sir size hopss 7/22 38
93-18 F 3 Good plent, zood vield, pood sise hopse 7/22 32
95-24 F $ Good plant, good yleld, good size hops. 1/2 4
97«13 ¥ 1 tood plent, good yield, falr siwe hopse 7, 2
97-21 ¥ 3 Jo0d plant, rood yield, feir size hops. /22 =R
97-24 F i Good plant, good yield, 5ood aimo hops. 7/22 3%
97-27 7 3 Good plant, good yield, good size hops. 7/22 83
g7-31 F 3 Good plant, rood yvield, good size hopss 7/22 %2
98-12 F 2 Good plant, zood yield, rocod size hopse /22 %2
S8e28 F 2 Good plant, ~ood yield, sood sise hopse 7/22 33




Maturity Hotes on Seedlings Pleked in 1936, (Cents)

Tlent ¥t ™

and sVariety: sliotes : Year
Row Hoe: Neme Stege Plant Hote Taken 1iaken Pl ted
9881 F 2 Good plent, good yield, good aize haps. 7/22 83
99-17 F 1 Fair plant, good yield, zood size hops. /22 32
0p=18 T 5 to 1 in hops Feir plant, good yield, good size hops. 7/22 3
1007 X s Good plant, good yield, fair sise hops. 7/22 35
100-8 F § Good plant, cood yield, good size hops. /e 32
100-28 7 3 to 3 in hops Good plant, fair yleld, good sire hops. 7/22 32
100-28 F s Geod plant, zood yield, fair size hops. /22 82
101-15 1 3 Good plant, good yiald, zood aize hopa. 7/22 %2
101-82 I 5 Good plant, zocd ylsld, fsir size hopse 17/22 82




Table 8, Seedlings Picked in 1936

z

T 1956 amm

1 : mmz s fs of ildew 3 lota s

Plant &3 Date 3 3 Notes ¢+ of Soft s of Alpha
Row oe: Variety: Gmp: Pickeds: Odor :%}Q_@s%i@xﬁz (C & L): Fesinse : Resins
233 F 1 8/26  Medium 4,00 54 ng. 14.18 Trace
-4=33 ¥ 3 8/27  Veak 3,80 26 5 11.01 »
10-30 74 2 9/16  Very stroug 3.30 26 gé1, 14.88 2442
14-32 7 2 8/20  Hedium 3.60 26 s 15.53 o426
19=3% 0sC 3 9/16  Yedium pleasant 2,00 29 - 14.36 Trace
26«12 e 1 9/16  Strong plessunt 330 50 531 - -
2652 4 2 5/2 Rether strong 4,00 28 - - -
27-51 X 2 9/16  ledlun strong 3.30 32 L - -
524 F 2 3/16  Very strong, sharp 4485 5 sL - -
32-10 Cal 1 8/29  vieek 3.75 27 s, - -
3230 ? 2 9/16  Stronz, repelling 3.10 29 8- - -
3231 ¥ 2 9/16  Strong, medimm 2420 30 L - -
35«5 P 1 8/16  Strong 4.10 33 L 16480 4.26
40=15 F 2 5/2 Hedium 3.10 26 521, 14.80 121
4027 7 1 5/17  Veak 4,00 ss s - -
43-28 P 2 g/17  Strong, plessant 2420 30 - - -
454 ¥ 1 $/17  Weak, medium 3040 27 g2 15.42 3.93
47+18 F 2 9/2 Aather strong 1.95 23 - 12,72 #80
49=-28 F 2 8/28  Stromg 3,35 33 s 15.80 Trace
52«31 13 1 5/17  Strong, repelling 3.50 26 - 19.71 5.82
5320 F 3 9/17  Strung,peculisr plessant 2.10 30 sl - -
56=7 ) 2 8/17  Strong 4420 29 siy - -
56-14 P 2 8/17  Strong 2450 32 sL - -
56-28 iy 2 8/%1  Fairly strong 2430 27 - 12.80 Trace
56-51 3 2 9/2 Fairly strong 2.10 28 siy 16,00 .
57T-28 F s 9/17  Yedium pleasant 3456 s2 SL - -
57«28 7 2 5/17  Yedium repelling 3.00 30 - - -
57-%0 F 3 9/18  ledium repelling 3,00 28 - - -
58=3 ¥ 2 9/18  Rather strong 3445 29 sL - -

1



Seedlirgs Pioked in 1938, (Cont.)

% t ¥ 3 nl o6

% t z t @ 1OtA]
Plant &1 ) 3 H dry s ©
Bow Noes Variety: Group:s Fickeds Odor sHeightssWoights (3 & L): Fesmins 3 Resins
97«13 F 2 9/8  Veak 5454 28 L - -
9721 F 2 9/21 Hedium 1.65 25 L - -
97-24 F 2 9/21 Strong 4.10 28 L - -
G127 F 1 8/31 Strong 2460 29 L - -
97-31 F 2 8/81 Fairly strong 2420 27 - - -
98-12 3 3 8/22 vVery strang 1.80 52 - - -
08-28 ¥ 1 9/22 Rather strong 3,00 28 - - -
98-31 ¥ X Strong 2.0 27 L - -
99«17 F 2 §/22 vedium 2,00 32 - - -
99-18 F 1 9/2% Rather strog 120 25 - - -
100-7+ X 2 9/28 tedium strong 2,70 39 siL - -
100-8 7 2 8/28 father strong 1420 28 - 12,46 4.12
100-28 F s 8/28 Pather strong 1.35 34 - - -
100-29 F 2 8/1  Rather strong 2470 26 - - -
10115 IC z 9/23 FRather strong : 3420 30 s - -
101-82 LG 2 30 SL 1775 5.30

/1  iedium 8,75

*# « fiops of this plant appeared to contain much Yupulin.



Seedlings Ploked in 1936, (Cont.)

3 . H ] H H

s : s 1 tAotual 3% of , 8l ; s Total
Plant &s t t s t dry 1 dry : Fotes 3 of Soft : of Alpha
Row Noss Variety: Group: Picked: Odor 1WeightssTieights (S & L)s Resins 3 FHesins
58=13 F 1 9/18  Medium repelling 1.60 13 SL - -
58-17 ? 2 /18  Vedium 2430 27 - - -
58-21 Cal 2 9/11  Hather strong 3.70 33 3 - -
60=29 e 3 8/31  Hedium 1490 52 - 13.17 Trace
61-10 F 2 9/11  Strong unplessant 2.85 30 SL - -
§1-24 ¥ 2 9/18  lMedium 2.90 30 L - -
62-27 e 2 8/31  Psirly strong 1.70 29 - 18.12 Trace
86-29 F 2 g/18  dedium rlessant 2.00 30 - - -
67=9 e 2 9/18  Strong medium 2.85 0 SL - -
£7-16 7 2 9/18  iedium 4.50 29 s - -
68=5 e 3 5/28  Strong l.10 3 - 14.01 Trace
68-8 e 2 9/18  Strong unplessant 2486 32 L - -
6810 13 s 9/18  Strong unpleasunt 3.60 43 3 - -
§9=51 13 1 3/18  Strong unploasent 4.30 27 L - -
6932 F s 9/19  uedium pleasant 2430 26 - - -
TO=13 EC 3 8/28 Pgouliar pungent 230 28 L 17.16 61
71w ¥ 2 g/18  Strong medium 2.80 34 3L - -
71-28 F 2 8/28  Strong 1.80 N L - -
73-12 v 2 9/19  Very strong, unpleasant 2430 35 g3 17.20 3.42
74-11 F 1 9/1%  lsdium strong 3430 0 8L - -
77-13 F 1 9/3 Rather strong 2e90 24 L - -
7722 P 2 9/19  Hedium pleasant 2460 27 - - -
7729 F 1 9/9 Nedium pleasant 3.45 45 sL - -
80~15 ¥ 2 9/19  Hedium 2465 27 - - -
84-11 cal 2 9/12  Rather strong 3490 26 s2L 14,10 Trace
8623 wx? $ 9/3 Strog 1,76 S0 st 13400 2.07
91-30 X 1 9/1 Rather styong 1480 23 - - -
9223 F s 9/4 Rose~like fragrance 248 30 - - -
93-18 F 1 5/81  Medium 2450 26 - - -
95«24 F 1 9/23  Very strong 2.95 26 sL - -




Conbrolled Pollinebion

An extensive sontrolled po lination progren was undertaken for
the purpose of produoing new improved warieties which will oombine the
zood charsoterietics of the now existing verietiess The prineipal
characters being corsidered arv mildew resistance, quality, and yleld.
These charecters are all inherited in a very compliocated manner end
therefore the task of combining them is @ dif7ioult ome and one that will
take & long time to accomplish, However, definite progress in this direoe
tion ie beins made. AL present, enough crosscs between hop warieties have
been made to give the breeder sore idea as to whioh f:m&a will produce the
best hybridee. With this information at hend it will be possible for the
breeder to concentrate his efforts on *zha most pronising parent stock and
henoe he should be able to mslce more repld progress.

In 1938, about $50 different crosses were atiempted. Six to ten
clusters of flowers for each oross were bagyed and pollinmbed, thus meking
a total of over 3000 clustersof flowers upcn which artificlal crosses were
attempteds 0F these attempts only about 15 per ocent were succesafuls This
low per oent of successful orosses was due principally to the fmet that many
of the flowers hurned under the baga. Soth glassine and parchment bage were
tried snd parohment woere found to be most successful. Nesrly all crosses at-
tenpted under glassine bages were unsuccessful as were also & high per cent
‘under the parehmeoat bagse At the stage at which they must be bagged, the
flowers are very tender and the higher temperabure and laek of air oirculation
under the bags osu:ses them to burn quite resdily.

In Tebles 9, 10, 11 anc 12 some data on the orosses attempted are given.
The symbols used in these tables are explained below.



Sysbols Used for Foreign Varietles of Hops

Symbol Hamo of Variety Symbol Reews of Variety

CaleCe Celifornis Cluster Tett. Tetinonger Frih

EeKole Enat Eent Goldlng Ge Golding

HeHw #1llers Resistant v (J) VYerte (Jagger)

Cale. California seedling TeBs Tige Blanche

Bl Elnasor feBe Auscher Hote

EusGe Esrly Green Take Epst Kent

Se Spalter =R Ohtained from e root sutiin
(1) Spalter (Urbann) . -3 " " " seed M
3(r) Spalter (Hhomer) X Uninown seedling

8(s) Spalter (8imon) r(} Puzgles (New Zesland)

Lele Late Grape OS0=3 Oreson State College seeding
Ba Savarian F fuzgles

LoGw Kent Golding e late Clusters

A(U) Alsaoe (Urvamn) RV Red Vine

Sam(8) Sembling (Selmon) o + N Farly Cluster

L(3) Landhopfen (Simon) Halle Iahlvertler Grme

Sp(u) Spalt (Urbana)

B(8) Bergunder (Simon)



Table 9. Foreign Varieties
Buocceasiul Crosses lade in 1938

| ] $ 1 | 3 | !ém

$ 1 1 Date s+ Date 1 Seed
Femmle: Variety X Mele s Variety ifapreds Stapge:Pollineted:Produced
121  (B0«R) X 6le20  (XeS) 6/27 0 /7 43
30-11  (L(5)-R) Xé@hﬁtmmd} - 7/8 0 7/28 323

seed
30=11 (L(8)=R) X 63-3%0 (ZKG-S) 7/8 0 7/28 8
20«2 (10«8} X 89«26 (r(Y)m8) T/2 ] 7/23 30
98-80 (S{R)~R) X 19-8 (05Cw3) /9 0 8/4 6
12«1  (E0«R) X 8«13 (Le~R) /27 0 /7 221
95=20 ?M; X 98-1% (Fa8) 6/29 s /1 172
91=9 S-R)  X(Shattered) - 8/27 1.3 1 192
(s0ed ) .,

91-8 gs.-n; X 03«14 (Fw3 ) 8/27 1 7/1 76
519 S=R X 10721  (ReR) 6/27 3 7/1 87
94«19 (Tett-R) X 848 (EXG-8) 7/8 0 /28 54
94-19 (Tett-R) (Check) 7/8 0 - 4
966 (a(ﬁgaa) % 81«8 2%5) 1/9 0 7/29 50
21-5  (A{(U3=R) X 4415 X-8) 6/28 0 &/3%0 3
21-5 éa(v)-xa; X 7118 (FoxP-8)  6/28 O-1 /30 19
21-5 A(vg.-ﬁ (Cheok) , 8/28 0wl - 143
96-30 (d-R) X 10721 %Ma) é/29 1 7/1 83
9630 (GwR) X 288 HV~3) 6/29 0 7/7 569
96=T H(ﬁ)-i”{g % 10«13 (LC-B) 7/ 0 8/4 83
3510 (L(S)=R) X 63-26 (16-3) 7/8 0 7/26 34
946 El=R) (Cheok ) /8 0 - 12
278  (Sem(5)-R X B6~15 (RU-2) 747 0 1/28 74
278  (Sam(S)-R X 8928 (F(z j=8) 1/7 ] 7/28 70
95=28 (d-R) X 93«14 (Fa3) §/29 1.3 7/1 756
95-28 iG«R) X 107-21  (FeR) 8/21 1-2-8 7/2 455
28=9 Sem(s )=R )X 13-88 (r-8) 7/8 ) 8 13
87-186 (3(u)=R) (Cheok) 1/8 0 - 210
37«26 (S(U)~R) X 7810 (%0-8) 7/8 0 8/8 10
9621 gza(:;)-.a; X 73«10 (ve~8) 1/9 0 7/20 94
86-21 (B(8)-B (Cheok) 7/9 ) - 3
08=21 (B(S)=K) X 394 (Cal=3) 7/9 0 7/29 126
287 (MRe8) X 68«26 (LGw3 ) /1 0 7/23 32
39«17 (L(5)eR) X 1333 (F=5) 7/8 0 8 9
418  (Sen(U)=R)X 1333 2~9) 1/8 0 8/8 18
41«8  (Sem(U)~R)X 1730 1C-R) 0 8/3 s




Teble 10. Foreign Varieties
Unsuccessful Croasses lade in 1936

N ' T Date &  Date
Fomals i Veriety X _lsle t Variety o Bepged 1 Pollinated
2030 {LO8) X 89«28 F{NZ juS) 7/8 7/28
20-30 (Low8) X 63«30 BKG=S ) 7/8 7/28
30-11 (L(s).—n; X 8928 P(HZ)=8) 7/8 7/48
38-10 (L(8)-2 % 86-15 (Rv-s) /8 /23
3716 (Sp(U)=R) X  1-30 (L0~} 7/8 8/s
37-24 (3p(UpR) £ 1333 (Pe8) 7/8 8/8
37-24 (8p(U)=R) X 1«30 (LC=R) 7/8 8/5
87-25 (Sp(U)=R) X 1«80 (Lowit) 7/8 8/8
8725 Sp{U)eR) X 1383 (PeB) 7/8 8/3
8917 L{g8)~R) X 1-30 {10=R) 7/8 /3
40=25 (Bam{UJ=R) X 17-30 {Lo=~R) 7/8 8/%
4025 (sm(uguxg X 7310 (FCes) 7/8 a/5
40=32 (SwalU)=R) X 89=26 (P(HZ Jou ) 7/2 8/3
42424 (L(g)=R) X 17-30 (z.c-»zig 7/8 8/3
42024 (L(s)-R) X 73«10 {BCwE ) 7/8 5/3
4228 (L(s)-ﬂg X 89«26 F(m)-»s) 7/8 7/28
4228 (L(3)=R X 83«30 RiG8 ) 7/8 7/28
83-2 (CalaCeR) X 104~11 (3G=R) 1/8 7/25
85=5 Ec.:x.e»ﬁ) X 104-11 (MG=12) 7/8 7/25
855 CaleCe=R) X  20w8 (RV=S ) 7/8 7/29
69«12 (7HG=8) X 104=11 (udwR ) 6/27 7/25
69-12 (KO8 ) X 28-8 (Hvas) 6/27 7/2%
91=7 (S=K) X 104-11 (m»zzg 7/8 7/25
917 és-ﬁ) X 298 (RVa8 7/8 7/25
92-13 S-R) X 818 (LOeR) 6/27 7/26
93«10 (E1=-R) X 8le§ (FeB) 748 7/28
9510 gm-»a} X Bed (re-k) 7/8 7/28
98-10 Fleh) X 348 gsm-s) 7/8 7/28
93~10 (R1eit) X 7810 EC-8) 7/8 7/28
Meb (E1mR) X 194 (X=8) 7/8 7/28
94«5 (E1-R X 316 (P8} 7/8 7/28
94=5 (E1-R) X 30-4 {Cal~3) 7/8 7/28
94-12 (Er=it} X 348 {rEG-3 7/8 ()
5412 (E1-1) X 10-13 (10=E) 7/8 8/4
9412 sm-.n } X 19«8 Emcm*s) 7/8 8/4
9418 Bl~R) X 72«11 K ) 7/8 8/4
94+13 (E1-R) X 10-13 (Le-Rr) 7/8 8/4
9419 (Tett=R) X 39-4 (Ca1-8) 1/8 7/28
9529 (8-R) X 10723 (Felt) 8/29 7,
9213 (8~R) X 208 (RV~8 ) 6/27 /1
52«18 éS-»R} A 8«18 (LOmR) 6/27 7/7
52«18 S=R) X 6334 (P8} 6/27 /T
58-23 (VG- ) X 29«8 (BV-S) 7 754
6323 (BKGwS ) ¥ 613 (LC=R) 7/2 /1
63-23 (BKG-S) X 8129 (Xw3) /2 /7
121 (26-R) X 298 {(RV-5) 6/27 7/7
121 (FG-R) X 63-34 (78} 6/27 1,
1-12 (FG-R) X 30-31 {10-8) 7/ 7/20




Unsueosssful Crosses lade in 19386, (Cont.)

N ' v Date 1 Dave
Female 1 Variety X _ lMale t  Variety 1 Hapged 3¢ Pollinated
1-12 (BG-R) X 34-33 (Fw8) 7/8 7/20
3-9 (WGR) X §7-38 (1.0-8) 7/6 7/20
8-9 (FowR) X 8l-29 (x-8) 7/8 7/20
168 (Ba~R) X 3031 fw-a) 7/6 7/20
16-8 (Ba~R) X 84-33 Fa) 7/8 7/20
17-2 {3a~R) X 6l-20 (X=3 ) 7/6 7/20
17-2 (Ba~R) X 3733 (1cw8) 7/6 7/20
17«12 (50-R) X 6326 (10-8) /1 7/23
17-12  (T0eR) X 8830 (EXG-5 ) /7 7/28
204 i&,{u)«a} X 84=33 (#-5) 7/15 7/20
20=4 A{U)eR) X 3031 (108 ) 7/15 7/20
23-13  (Sa:(8)=R) X 13-88 gw) /% 8/1
23-18  (Sam(S)=R) X 1730 LE=R) /2 8/1
24-12 (3an(3 -zezg X 1383 2..*“ ) /2 8/1
24-12  (Sam(8)-R X 17-30 Le-R) 7/7 8/1
24-18  (Sau(S)-8) X 130 (LE=R) 7/7 8/1
2413  (Sen(8)~R) X 1333 (75 /7 8/3
287 (MRS ) X 683-30 {EKG-3 ) /1 7/23
288 (1RmS ) X 6328 Ew-s) 7/1 7/23
28=8 {1B=8) X 89«26 F(UZ j=8) /7 7/23
28-9 (Sam(8)«R) X 78«10 (rees) 7/8 1/%0
289 (sem(8)~R) X 10218 (K3 ) 7/8 7/30
26-80  (L6-8) X 0926 (FiNZ=S) 7/8 7/23
2830  (16-3) X B3-26 (LO-3) 7/8 7/23
202 (16-8) X 63-28 {10-8) /2 7/28
2612 (L(5)=R) X  86-18 (xv-5) /2 7/23
25-12 g.{.és JeR) X 83«30 {ERGwS ) /2 7/28
§5=16 v(J)=R) X 8e8 {Lo=R) /8 7/29
8516  (V(J)=R) X 7310 {HOwS 7/8 7/29
§5«17  (V(J)=R) X 318 g.%?‘-s) 7/2 7/20
85-17  (V(J)~R) X 394 Cal-S) 7/2 7/29
9519 (‘rm;-a; X 10«13 {10eR) /9 8/¢
95+19  (Tett-R X 72e11 -3 ) 7/% 8/&
95«20 S(s)=R) X 318 T ) /3 8/4
96020  (5(5)-R) X 34~8 (FEG=8) 7/8 8/4
86-21  (5(2)=R) . X 10=18 {LCwR) 7/9 8/4
95=22 23 (8)=R) X 7211 {5-8) /9 8/4
9522 3{5)=K) X 10e8 {0308 ) 7/8 8/4
95«80  (S(3)=R) X Bed {LC=R) 7/9 1/29
96=30  (5(3)=i) X 34-8 (FiG=3 ) 7/9 7/29
95-30  (8(8)=R) X Soed (Cal~8) 7/9 7/29
D63 §a§a)~n) X 198 %m-.s} 749 /28
98-31 8(5)=K) X 8l Pe) 1/9 7/29
g6-51  (8(8)-R) ¥ 78-10 éw ,3 W 7/25
98-8  (TBR) X 894 Cal-3) 9 29
HEmd \3;{3}.-1&3 z Tl éx's) 7/¢ 8/4
96-4 (8(p)=n X 10«13 {LC=R) /9 8/4
967 (B(ﬁ)uﬁg X 19«8 (0508 ) 1/9 8/¢
96-18  (8(s)-R 5 516 (F-5) /9 /29




Unmicoessful Crosses Made in 1988, (Cont,)

' N + Date 1 Late
Femmle s Verlobty X Yale 1 Varlety i Bagred sPollimated
96-18  (B(3)=R) X 84-8 (rra-8) 7/9 7/29
96-18  (2(8)=R) X 894 émua) 7/9 7/29
96-16  (B(5)-8) X 10-13 1R) /9 /4
28-15  (B{2)=R) X 7211 ﬁx-s) 7/9 8/4
97«2 (v(3)=1) X 1013 1C=R) 7/9 8/4
972 (v(ag-x) X 72el} (X=8) 7/9 8/4
087 (s(n)=R) X 1018 (Lom3) 1/9 8/4
98T (3(r)=R) X 72-l11 (%=8) /9 8/4
98.10  (8(R)-R) X 10«13 (Le=R) /0 8/4
5810  (S(R)=R) I 108 03c-3) 1/9 8/4
98«10  {S(R)=R) X 72e11 POy 1/9 8/4
98-19 (sga J=R) X 19«8 (08C~8) 7/9 8/4
98-20  (S(R)=R) X 10-13 (18-R) 7/ 8/4
9821  (S(R)=R) X 7211 (%8 ) 7/9 8/4
104-8  (AR-R) X 7310 (Fo-8) 1/9 7/30
1048  (AR=R) X 102-15 (xe8) 7/9 7/%0



Table 11s Common Varieties snd Seedlings
Successful Crosses Made in 1938

3 N ' t ' t Total

' ] 1+ Dates 1+ Date t Beed
Female: Variety X lHale 3 Variety slazpeds Stage iPollinsted:’rodueéd
24 (FP(w 3-3) X (Cheok) 7/1  le2e3 - 197
11-8 (PR X Sle34  (WVe8) 6/18 0= 6/22 359
13-7 (= R) X (Cheak) &/28 0 - 9
32-29 (FC-R) X 3le34  (RVeS) 6/28 O=le2 6/%0 854
11-8  (FeR) % (Cheok) 6/18 (=l=2e3 - 18
52429 (FCeR) L 44183  (X=8) 6/25 o= 6/30 126
137 (P=R) T Tlel6  (1LCuv-§)  6/28 O-1-2 6/29 144
2612 (1Cw3) X (Cheok) T/1  Owl=l - 176
31-29 (FCwR) £ Ble34  (WV=3) 6/23 0 8/30 228
8=8 ViW)=R) X (Check) /1 Owleledet = 98
13«8  (F=R) X 31=3&  (%V-§) 6/28 Owleg 6/29 840
81e28 (TCeR) I 20e34  (0SC=8) 6/23 0 6/30 1605
13-4 (7-R) X 14«16 (NCeR) 64235 0 6/29 40
15«4  (F=R) X S84  (aVeS) 6/28 U=l 6/29 179
13-4 (F=R) X (Cheek) 6/28 o - 60
13-  (FwR) % 20=34  (0SCe8) 6/28 13 6/29 462
13-9  (FeR) X 81«34  (7VeS) 6/23 1 6/29 135
13-8  (F=R) X (Cheek) 6/28 2.3 - s
12«2  (F(8)=R) X 8l-34  (nVe3) 8/17 O=le2-4 &/29 459
112 (¥R X 71«16 (L0 X FeS) 6/26 2-3-4 &/30 201
11«2 (=R X 2084 (03Ce3) 6/26 2 8/30 165
11-8  (¥=5) X B84 (RV-5) 6/18 2-3-4  6/22 ]
11=6 (Fe8) X 107-21  (FeR) 6/18 2.3 8/22 2
118  (Fef) X 15«81  (4-33=8) 6/18 1-2~3 6/22 56

8ymbols

3012 ® Seodling from 4-33.

08C » (regon State College
(W) ® Puggles from Woods yaurd
Talle B Z%iurly Dluster
LeCs ® Late Cluster

fiaVe ® Red Vines

CKG » Fast Kent Uolding

<R ® Root sutbing

~3 » Seedling



Table 12, Common Varisties and Seedlinge

Unsucosssful Crosses liade in 1536

:

Female 1 Variety X  lale Variety Date Date
3 Bapred s Pollineted
7617 im-—s) X 19«81 (RV-3) 6/17 6/22
118 7-R) X 19-81 (8012-5) 6/18 &/22
14=29 (zc=R) X 15-80 (Fe8) 8/18 8/22
24-29 (rc-R) X 1931 (3012-5) /18 6/22
137 (F=R) X 14-16 (Re-R) 6/23 /29
11-5 (FeRr) A 8418 (1c-8) 6/28 6/29
11=86 (¥Rr) X 20=34 (05C=3) 6/2% 8/29
22«29 (BCwR) X 98-14 2:@*-.3) 6/18 6/29
2229 (gc-.ng X Ti-18 1S X FwS) 6/18 6/29
24-20 (rceR X 44-18 (5=8) é/22 é/30
24-20 (FG=R) X 45«30 (F=3) 6/26 6/30
25-31 (EKG8) X 45«30 (#=8) 6/27 6/30
2531 (FKGwS ) X 44-13 (X8 ) 6/26 6/30
25«31 (rxa-8) X 2034 (03c-8) 8/27 6/30
1246 (F=R) I 7118 (L6 X F-3) 6/28 6/30
12-8 (PeR) X 44e18 (Xwg) 6/238 6/30
839 (FeS) X 44-13 (zw3) 6/23 8/30
53-8 (r8) X 7116 (LC % Pe8) 6/28 6/30




Br each oross attempted, unpolliinated ahm were left. The
¢lusters of flowers left sa checks were bagred at the same time as those
to be pollinated and were trested in exmotly the ssme meanner exospt that
no pollen was applieds These checks were left so thet the effectivensas
of the bagging method could be determined. A total of 541 checks were
left and only 12 or 24227 of these set seed. The prodadle explanation
of the seed produced on these 12 oheclts is that the flowers were bagged
at too late & stage or that the bages did not it tight enouph around the
stem to exolude wind blown pollen. 5Some workers have reported parthenogenesis
in hops, but the author is of the opinion that seed is rarely if ever produced
without fertilisation in the common varletieas of hops. Data on the cheaks
producing seed are given in Tables 13 and 14.



Table 13, Commen Variety Cheek Data
Cheokes that Produced Jesd

Tow and 1 Variety ¢ 1 Dete 1 Stage or § Jotal Nos OF
Plant Noe 1 Hame s _Check 3+ Swrced 3 Stepes 1 seed produced
2.4 F(w)=R Cheek 773 p OT 2 197
26«12 LC-8 " 171 Omled 176
3-8 Flw)=R 14 7/1 OwlwZuded 88
137 F-R » 6/238 0 9
11-8 FeR » 8/18 Oela2=3 18
13-4 FeR " 6/23 0 60
15~ PR . 8/23 2a3 73

Total Mo, of checks that produced seed » » « « 7
Total Hoe of cheoks that did not produce seed - 106
% of checks tiat produced 800d= = = = » w = = = §,71
% of cheoks that did not produce seed ~ « = « « 035,37

Table 14¢ Cheok Data on Toreign Varieties

Checks that Produced Seed

Tow mnd 1 Varisty o T Date t otage or 1 . O
Plmnt Noe ¢ lame t Choole s Bagred 1 Stages i1sced produced
21=5 Alssoe(Urbama)-R  Clock 6/23 Nel 145
37«16 Spalter{Urbam =g Y 7/8 ' 0 210
946 Flasger-} " 7/8 0 12
94-19 Tettnonger ruheR " 7/8 0 4
96«21 Berpunder(Simon)-R " 1/8 0 3

%:; of checks producing seed « « - &5
o¢f oshenkaiihndtrpodudednsendoe = 18-




Foreign Varieblos Picked for Analysis

In Tables 15 and 16 some plant notes and picking deta on the
foreien varieties which were picked for analysis, are recorded, These
notes were taken to determine what the characterlistics of these varieties
ere ag this information is waluable in detemining the wvarieties to use

ae parent stock in the broeding proprams

Pollen Shedding Period of kales

Table 17 zives the period over whioh pollen was shed by each of
the males used in erocsses in 1936. The majority of thess males are seedw
linsse These geedlings were used us pollen parents because they appeared
to have better charscteristics than the males of ths common hop warieties,



Table 15+ Maturity Notes on Foreign VYarieties icked 1938

t s T Laves 3

Plant & 3 Variety Year 1 Notes & Stage of ¢
fow HBoe 3 Neme : Flanted Condition of Ylant s Taken 3

3-9 56 33 Good plant, large hops and a sood ylelder. /17 2
16-6 Bav s Many spikes but fairly zood plant. /47 2
16-8 B 33 Good plant and good yleld. /17 2
17-2 Bav n Falr plant end good yield. /17 s
20-4 A(Y) 33 Falr plant and fair yield. 7/17 1
25-8 San(3) 33 Good large plant, large hops and good yield. /27 2
28-7 MR 33 Rather poor plant with low yield. 7/20 4
28-30 1@ 83 Fairly poor plant with low yield. 7/20 2
37-24 Spa{U) 33 Fairly poor plant with e fair yield. 7/20 1
3917 L 33 7airly poor plant with a feir yleld. 7/20 1
41-24 Som(U) 33 Fair plant with a fsir yleld. 7/21 1
63=31 EXG 33 Fair plent, fair yield hops up to 3/4 in.lomge 7/21 S and beyond.
88=8 6e 35 Poor plan: with poor yield. 7/22 s
89-7T ac 35 Poor plant with poor yielde 7/22 3
94-13 s | 32 Good plant, good yield md fair size hops. 7/22 2
94«17-18=22 Tett 35 Poor plants, poor yields and fuir sisze hopa. 7/22 S
95+14=19 Tett 35 Fair plant, poor yield, snd fair size hope. 7/22 4
95+13 Sem 52 Fair plant, fair yield sad fair size hops. 7/22 1
95-16-17 V(J) 33 Fair plant, falr yield and falr sisze hops. 7/22 3
95=22 spa(s) 33 Fair plant, poor yield snd fair sise hops. V- 2
95-28-28 G 32 Fair plant, fair yield, and fair size hopse 7/22 % in.to 2 in, hops
06=3 TB 33 Pailr plant, feir yield and good sise hops. 1/22 3
96-27 Berg 33 Good plant, good yield and good sisze hopse 1/22 s
96-30 G 32 Fair plant, poor yleld, scme cones are mature  7/22 Beyond stages

st this detes

9830 Spa(i) 33 Good plant, good yield, ~ood sized hops 1/22 2
104-6 AR 83 Fair plant, poor yield, fair size hops. 7/22 s
104-12 0 33 Fair plant, fair vield, fsir size hops. 7/22 s




Table li. Forelgns Pielnd _iﬁ 1986

N T P s ' t 1096 1 1085 ¢ RnaLy
Row and 3 % t s t s¥ildew 1 Total ; ptal
Flant 3 : Date 3 s Astuals % notes  of soft : of Alpha
Hunbor +_Variety iPicked: Odor of Conea 1dry wtes Dry 3(S 2 L): resin 3 resin
3-9 EG 9/2 lMedium 3.3 24 - 16468 S.12
16-6 3av 9/11 vesk pleasant 245 27 SL 19.17 5,02
16-8 G /8 & 4.0 29 L 16.66 B.12
17-2 Bav 9/11 Veak, pleasant 244 27 SL 19.17 5a02
20-4 A(U) 9/8 Stromg sweet 2.3 35 - 183480 Be21
238 Sam (3)  9/11 Uedimm psouller 4.5 28 821 18465 691
23T ¥R 3/8 Strong oily lel¥ 28 - 16.20 1453
28-30 16 9/10 ledium rather sweet 2 | 38 - 16,72 3.07
37-24 Spa(y) /8 Strong 346 29 - 16420 447
39-17 L 9/8 Gtrong sweet pleasant 2.5 28 - 20488 8466
41-24 Som( 1) 9/8 tedium strong 32 28 sL 17.57 8408
63«31 FXG 8/8 Very strong 2.1 34 - - -
88~8 FeCo 9/0 imther strong) , g2 - -
89T ac 9/0 iather strong) 1.8 28 s - -
94«13 El 9/10 ledium sirong 245 28 - 17.54 6473
?;{;_ig"“’ §§§§§ 9/19 ¢mion like 146 37 - - -
9513 = Sem 5/19 Medium laF 26 - 14.09 2.T2
§5-18~17  V(J) 8/9 redium 248 5 - 17.21 3.25
5522 Spe. (3) 5/9 Veak plessant 1.3 30 - 17.54 750
95=20=29 O 5/9 Very strong -3 80 - 15.48 3.48
96~3 8 5/9 Hether strong 1.7 30 - 15.16 3.68
9627 Berg /10 Medium Ze3 30 L 1992 6409
9630 Ge §/9 Very stromg (with other golding) - - 8 15,43 3.48
98-30 Spa(R) 8/10 Sather weak 345 25 - 16492 Godd
104-6 AR 9/10 Rather mild 140 28 - 12453 «95
33 85 14.67 2.30

10412 M 9/10 Ppther strong peculiar 1.1

L ® Means that it is a lsafl infection.

S ~ Nsans thet it is a stem or spilm infeotion.

* « Mesne hops were overripe.

# = Means 257 of green weizht was method used in deriving the dry weight.



BO -
Bav -
A(U) =
San(3) »
¥R -
10 -
Spa(V) -
L -
Sem(U) »
TRG -
0 e
1 -
Tott -
Sen -
v(J) -
Spa(S) -
& -
™ -
Berg =
Spa(R) -
AR -
M -

Sysbols Used in Table 16

Barly Green
Bavarians

Alepve (Urbamn)
Sembling (Solmon)
Millers Resistant
lete Grape
Spalter (Urbemm)
Lendhopfen
Sambling (Urbemn)
Rast Henmt Golding
folden Clusters
Tetimonger
Sensoh

Verte (Jagger)
Spalter(Simon)
Golding

Tige Blanche
Bergunder
Spalter (Rhomer)
Auscher Rote
Alklverttergrune



Table 17, Pellen Shedding Period

of Males Used in Crosses 1938

W W SRV I PSR-

Tiow and “Hret Yast
Plent Number Variety Follen Shed Pollen Shed
1-30 LC=R /27 7/8
8=8 Lo=R 7/21 8/10
8-18 Ic-R 7/12 6
10=18 1c-R ?/ w
1833 Fed 7/29
1418 TC=R 8/25 8/2
15-351 F-8 B 7/12
17-30 LC-R 7/28 8/A2
19-8 0SC-5 7/28 8/5
19-81 (4-83)~8 6/17 71
20=34 D80S 6/22 7/12
29-8 AV-8 /5 8/4
30-31 Li~8 /5 8/4
31«6 F-8 7/12 7/28
$1-34 RV-3 6/17 7/30
3¢-33 Feg 6/27 7/30
87-38 108 7/10 8/17
894 Cal~3 7/20 8/6
4413 o 7/20 7/24,
4530 Fefl é/19 7/21
61-29 p & /3 8/s
5326 LCw8 7/10 8/1
63=30 TKGws 7/8 /27
£3w34 P8 71 7/30
71-16 ILXKF»3 6/18 8/9
72=11 P 7/21 g/A2
7510 EC-8 7/15 8/12
84=15 10-8 7/10 7/%
86-15 RV=8 7/16 8/8
89=26 Feul) 7 7/28
93-14 Poull 28 7/28
10215 X8 7/20 8/s
104-11 LuleGeR 7/12 8/o
107-21 FeR 6/21 8/2




Varisty Trisl Flot on the lorst Remeh

In 1935 a wvariety trial plot vwas established on the Horst Ranch
near Independense, Uregons The planting plan of this yard 4a given in
Figure 1. Tables 13, 18, 20 end 21 glve the notes that were tuken on this
veriety plot st various dates during the sumer of 1936« In ‘able 22, a
oomparison of the smount of mildew infection on the foreign warieties
being grown both in the Horst yard snd in the exporimental yard at
Corvallis is pivene At the time those notes were taken mildew infestion
wes slightly hesvier in the Horst ymrd than 1t wua in the Corwilis yard.
Tiis was likely due to the feot that the plot ab the Horst Ranoh is on
low ground and is surrounded by trees, and hence the hunidity in the sares
is usually highe High humidity favors the sproad of downy mildow, XNone
of the varietiss grown in this plot wore immune to mildew & though some of
then seemed to be more reslstant than lLate Clustors.

Ho yield dete were obtained from this plot dus %o the faot that the
manager of the ranch falled to lot us Jmow when these hops would be pioked.
A1l variestics were picced on the same day although they verled by ss much
as two to three weskes in thelr date of meturdty. It would be deeirable o
have ome man in cherge of this plot so that dete could he taken on eaeh
variety at the proper time, If this can be done, much valuable informmtion
ean be secured from this plot.
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Table 18+ Varieby Trial Flot, Horst Yard, Independence

Golding KRPW -2
Verte J -2

Spalter hm}) -8
Tettnanger Vyih ~ 7
Alsaoe g‘i?rbm) -6

Spalter {Brbcm) - 17

Spalber (Rolmer} ~ 20

Flaasar = 21

Semach - 29

Burgunder (Simen) - 29

Farly Green Dubs - 30

Lendhopfen (Simon; = $0

Srewer's Favourite 12; Oregem Esrly Clusters - 48
Arewerts Cold 123 Oregomn Farly Clusters - 48
Ba Co Rent Goldings - 74

Hevs Hent Goldings - 74

Californie Clusters - 80

Oregon Puggles « 50

fiverd de 3eodlings ~ 80

Rverside Seedlings -~ 80

Oregon Late Clusters - 41

Puggles Nursery

Notes Telen 6/8/36

Vines already suckered and strivped and some spilin; done
when oounteds

Legend: bs * blind spikes. 0w out.

S = gpikes.
LI ® leaf infection,

f4lls 1, 2 s LI
Hills, 1, 2* e
Hills 1. 2 =a Ll

Tow o Hdlls 1, 2 » LI

Hill 1 = 8
Hi11 8% ¢
Hills 1, 6 * O
Hille 4, 6 » LI
Mlle 2, 3% 3
Bills 1-11 = LI



Varisty Trial Plot, Horst Yerd, Independense, (Cont.)

Bow 7y Hills 3, 9 ® 0
Hille 12, 4«8, 10«18 » LI
1) 6= 8
Row 8 Hllle 212, 16-17 ® LI
Fills 1, 14 =2 5
Row 91 Hills 1-20 = LI
Os Hill 1 & O
Hills 5,6 ® barely up
Hille 2«4, 7«10, 13-23 = LI
Row 11s iiills 2, B, 17, 288 O
Hills 3-4, €-9, 11~16, 18-25, 27, 20 = LI
Hillas 3«4, 7«9, 12«15, 18«21, 2328, 27, 29 = e
Hille 10, 16 » 8
Row 125 Hills 1-20 » LI
Hills 9«11, 13-15, 18~21, 23, 29 » &
Row 183 Hill 27 = O
Hills 1-26, 28.30 = LI
411 2 ® b
Hills 4, 22 8 3
Row 14 Hille 1*14, 16«30 » LI
Hills 4~5, 8, 12, 14~17, 10-2], 24«30 & S
Row 15: Brewer's immﬂmé
s ’
Hille 1e2, 7=8, 12 * barely wp
E11l 10 = LI
Hill 0 = §

Ore Early Clustors:
gﬁt, !ﬁ .
HEills 148 = 3
Row 164 er't aom
s =12 2 0
mx gw buroly up

Qmﬁm Ear% Clusters: |
8 a8 &

Hills 1-48 & 8
Row 173 1ille 1, 3«14, 16-20 ®» LI
Hills 1-8, 8, 12, 14 8 38
Row 181 www
Tow 10y Hill 6 = 0
mn 16 ® barely up
mlll 1' 5"*7, 9“}-5‘ 17‘&9 - 3
Row 20 IilM M‘ 1"13. 16«20 = LI
Hill 11= 8
Row 21; Hill 3 ® barely up
Hidlls 1-20 = LI
Hille 3’ 5"‘6; 8’10' 13"‘14' 1630 = 8
How 283 www
How ES: Eill 3 ® bLarely up
T Hills le2, 4-5, 7-20 = LI
Hills 7«10, 1&»15. 16-20 = 3
Row 243 Jitlla 1«20 » LI
T HA1I1 20 B
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N 0O et Sk ot ot ot
bl ol v g = g

22

23
24

L

Yorts Jacger) =
oY) -
smmr(a ) : Hills 8, G, and 7 not Lypieal.
r - 8 Ty Oy

Alenoe %zrm} -

W@g (Salmon) « Hill 13 not typleals Vines vigorous. Swall
smount of leaf infestion dut no spiles,

Spalter = Plante have yellaw mottled lenves. hW to be a
gonstio charnobdr,

amm» (Urban) = Vigorous vines, iilla 1, 5,./14, and 16

reen stemss Others ave red vines.

ﬁ;mlwr &umr) » Vigorous vines. 1311 18 not typleel.

Flessar ~ Bad leal infections

Semsch « Poor vines, Neny spiles,

Burgundey (Simem) - Vines vigorous but have lots of leaf infection
end apiloon.

Tarly Green (Duba) « Yalr vises but eonsidereble nmildew,

Londhopfen (Gimon) « Vises vigorous but considersble mildew,

Brewers' Pavoribe ~ Plants jJust eoming upe

Zarly Clustors - Bedly spikeds

Browers? Gold -« Ondy aw plant upe ;

De Co Temt Goldinge - Considerable leaf infection, and apikes.

Be Ue Hemt Goldings ~ Considoreble leaf infeetion end spibes.

California Clusters ~ Bad mildew inlections

Fupples ~ Very light lenfl infection. o spiles,

Mverside Seedling - Hille 1, 2, 6, and 11 red vine, [ills 3, &,
&’ ?' g‘ 9‘ 1&* 3‘2; 13, 14‘; 1\3’ lﬁ* 1?, 1@‘ 19 and 20 green
vine ~ look mach like Barly Clusters,

Riverside Seedlingas ~ ills é,, By 14 and 17 red viness others up
to hill 20 are green, Notes only taken to hill 20,

Oregon labte Clustor

funcles Yursery - Light leaf infection.



Table 20, HNotes on Foreign Verieties at the loret Yard

July 13, 1936

1 Vine 1 "itage ofs Uensral Plent Vigor snd

t Color ; Heturity 4

Hemarise

le Golding MeRePeQsCohe = Rod

16.

17,
18,

18.
20.

21,

22,
28,

Vorte Jagper
Spalter %3
Tet r Frih
Alsace (Urbann)
Seuling (Selmen)
Spalter

Spelter (Urbamm}
Spalter (Rolmer)
Flassar

Semseh ‘
Burgunder (Simon)
Early Green {Dubs)
Landhopfen (5imom)
Browers Favorite

Srewers Gold

Be Co Kext

Urepon Early Cluster

California Cluster
Orogon Pugzles

Riverside Seedlings

Orepon late Cluster
Fuzgles (Fursery)

0
Green o1
Hed 0
Red 0
Fed 0
Fed 0
Hwed Vary
Red 1
Red O
Hed 0
Red 0
Red 0
Jreen 4
Red 2
- 0
- G
Green, 0
Green YVary most-
ly Btage 8.
Grean 3
Greem Vary {rom
stage 2 to
1 inoh hopss
Reddish 3
Green 1
Green Vary
from O to 8.

Weak plants due to mildew,
Good,
Palr.

Poor,

Good,

Good. Hottled leaven.

Poor. lHottled leaves. Flants
€ and 13 have hops 1 inoh
longes Others in stage 2,

Good.

Goode Beat of Spalter types.

Toor.

Very poors

Fair. liottled leaves.

Goode Plant 4 has 1 inch hops.

Vory pood, Unifornm.

Vory poors. Flent Noss 1, 2, 5,
7 and 10 very weak growth,
Uthers dead.

Unly ane plant growing snd 1%
in wery weaks

Goods Uniforme .

Very poor. Almost total loss
due to mildew.

Falr. Much better than Orepgon
Clugtors,.

Fair - uniform,.

alr bto good-
tyve.

Faire Are uneven,

Falrly poods Uniforms

* Stage of Maturity » O -= Flowers not showing at thig date.

1 «= Flowers very small, Stigmn just showing.

g w= Tlowers largers About 4 deys sarlier than l.

§ ~- Flowers quite larges About 4 days earlier than 2.

look 1i:e red vine



Table Z1. lotes on Foreign Varieties at the Horet Yard
August 21, 1988

Riverside Sesdlings - Medium emsll come, ripe about August 22. Falr yleld.
Very in cone shape snd maturity.

Oregon Fuggles - ploked,

California Clusters - Mature about Awgust 20. Long convs, fair yields

Brewers Gold « no hopse

Erewers Favorite - no hops.

Landhopfen - Picked part of row. Smmll oome, fairly good yleld, good vine
growth, Ripe about August 27.

Farly Cluster - Very few hops, uneven, same ripe.

Farly Green - Good yield, good medium large sire come. Vary in maturity,
some nesrly ripe.

Burgunder (Simen) - Small alendsr ocowe, fair yleld., OGsed vino growth.
1 inch comes. (Meture August 28. Vary

Sesseh - Square cone. Mature Auguet 27. Varye Poor yield - mildew,

Tleasar - Fluffy small come, falr yield, falr vine growths

Spalter (Rohmer) = fmall blunt come, falr yleld. Maxture August 30,

Spaltor (Urbann) = Small blun% eone, Falr yield. Mature August 28,

Spalter = Small blunt cone, poor yleld. Hature August 23,

Samling (Selmon) - Small blumt cone, felr yleld, mature Sertember 4.

Alsaoce (ﬁrbmg - Small cons, fair yleld. Mature August 28,

Tettnanger (Frih.) ~ Mediwa size sone, poor yield, Mexture Zupust 23

Spelter (Simon) = Samt as othor Spalbters.

Verte Jazger - Small round come, fair yleld. Mature jugust 29.

Golding ~ Small round cons, poor yield, Hature August 24

All vary in cone size, shape and maturity.



Teble 28. Comparison of Mildew Infestion of Foreigm
Varieties st the Horst Yard and at Corwallis, 193¢

T lorat Jard , Corwilie W
y Total i 3 How 8 f"fwﬁ” o1
$ Boe o (1) t (2) 1 Boe + Nos 1 No. 3 ¥o. u How
Variety g Plembay S 3 L 3 Freey Plaxtsy 8 ¢ L s Free
1s Golding 2 £ 2 0 $ 1 0 2
24 Varte (Jagzer) ? 4] 4 4] 3 0 o 3
8. Spalter (Simon) 2 1 2 0 8 0 3 5
4 Tottuanger Frih 5 1 5 0 58 o 0 5
5, Alamoe (Urban) 4 2 2 0 7 s 5 2
8, Semling (Selmon) 11 0 11 0 10 7 10 0
7. Spalter | 11 1 11 0 g 2 e 7
8. Spalter (Urbeamn) 17 2 18 2 9 4 8 3
9, Spalter (Rolawr) 20 0 20 0 10 2 4 8
10. Flassar 18 0 16 2 15 ] 9 6
1ls Semsch 25 18 28 3 9 0 4 5
12, Burgunder (Simon) ag 1z 29 0 18 2 16 2
13, ¥arly Green (Dubs) 29 3 29 0 13 2 8 6
14, Landhopfen (Simon) S0 18 29 1 21 6 19 2
16 Srewerts FTavorite 1 1 1 0 - - - -
16+ BaCe Kent Goldinga 20 8 18 1 14 2 é 8
17. Celifornia Clusters 18 14 17 1 10 4 8 2

2) L « Leaf infestion



Sheniond Analysis

Chemiosl analywis of the more promisin: seedlings and of the
foreign wariotiss grown in the experinmemtal yamd at Corwallis, Oregon,
were run by lre Prank Babek, Assosiate Bicchenist, Division of brug
and Related “lents, Bureau of Plant Industry, Ue S Department of Agri-
oulture, Washington, De Ce Mre Habak also snalysed hop ssmples from &
fertiliser trial and from a stage of maturity experiment sondueted by
Dre e Ce Smithe The reports submitted by lire Rabak are included verbatim
in the following pages as & matter of records These reports are for the
1935 senscn rather than for 1936 as they arrived too lute to be inosluded
in the 1588 Anmml Reporte



at Corwllis, Oregon in 1938

Seventy-four seedling hops were grown on the exporimentel plot at
Corvallis, Oregon, by Irs s Cu Smith in 1935 These were divided inte
three groups ascording to a tebuletion submitted by Dre Smithe Group 1 - 16
soedlin;s, proup 2 « 17 seedlinge, and group 3 - 41 seedlings.

Fhysical and chemical examin:tions were made of the hops obiained
from the verious scedlincs, some of whioh were grown in 1938 and 1834. The
resul:s were tabulated in throe groups. In group 1 eight seedlings yielded
hops containing from 18403 to 19471 per eent, four from 1436 to 15,98 per
cent and four from 11,09 to 12,72 per eent of soft resins, The seedlings
in these three percentage ranzes of goft resins may be classed as good,
fair and poor respecstivelys

These seedlinges rearvanced in deoreasing order of their soft resin

ocontent were as follows:

, Por oent Quelity
Seedlince Total S5oft Hesine Clessification
5231 18,71
lLate Clusters 18,12
I} ) 19,08
6227 18,12 Good
fugzlea 17.62
7Ow13 17.18
ied Vine 17.11
36T o Y6e08 e
T3-10 15,938
63-31 15,00 Palr
2«31 14.41
718 12
100-8 12446 Poor
24T 11.80
TTud 11.08

A N SR SRS WOR WA S R VE SN GO N W NG W R e SR RN SR A N S e e e S e S

Five of the sixteen scodlings grown in 1935 were slso grown in
1983 and 1954, In order that s comparison of these five seedlings



Amalyses of Seedling Hops - Corwallls, Orogon, 19856

Oroup 1
t ] s ] t 1 '
L] ' ' % '] ? ; '
Bample ¢+ FPlamt Color ' Odor t Sools ¢ Ploking Tapulin '
Noe o L, , t 1 , 1 L
""ﬁ""“'""wn “Goldan yellow with Dhrong Vory me 3T %W
pale brow cones P may plentiful
23 15-53 Pale prem Mild pleasmnt Many  Vory cleem " " " Brolem, larce 8410 1456 Trave 14,58 1.38 16,74
24 8227 o " " " " b *  Yellow, Brotan, siall T+58 18,12 " 18.12 1.9 $0.08
plentiful to nedium '
27 86T Pale green with Mild, not " Clean " " Brojken, mediun 7.88 16,08 2,808 18,47  2.50 18,68
fow brows ocones pleasant nrpe
38 100=8 Pale preoen ¥ild,pleasant Fow Cloun Yellow, ™airly  Unbrokon, msdium 8436 12445 4,18 8233 1.6 14,08
plontiful
7 TTe8 Durl groen ¥ild,pleasant Few s T Yellow, fairly  Broloen, sedium 8408 11,08 .78 9.31  1.38 12,48
plentiful to larpe
43 65-81 Yellowish rroen Very mild, Pow Clean Yollow, faiyly  Brobmm, mediwm T80 15,00 Trmse 15,00 2,00 1T.02
brown cones not plonsant plentifal %o larpe
48 T0wiS Pale groem ¥ild,plensant Few Clean Yellow, Brooen, wmedlem 8480 17.16 0.6} 16,58 0. 78 17.58
plentiful
48 Purgles  Goldm, green ¥ild, very Hedius tnoleon Lemon vellow, Brokem, nedium 7.84 17.62 5e80 12,32 1.9 19,53
wriopated pleasant plantiful
68 62-81 Pale green, Btyong, Hedium Unolean Lemon yellow, Unbrolen, medium 8,08 18,71  B.88 15,80 2,08 21.74
brown ooes plecssant plentiful to Iavrge
61 6510  Oreen, slightly  Streng, ey  Clemn Yellow, fairly  Droken, large 7456 15,98 1451 14,43 1,86 17479
pleasant rleatiful
66 G123 ®ild, Many Pairly lenon yd low, Byrolan, madimm 7.88 19,08 4,00 36,08 2.15 21.2)
‘ " ¢lean vory plentiful  to larpe
69 1late Yollowish preen Hild, Fow Cloan Losmon yollow, Byoizen, seell 678 19,18 5.74 13,38 178 20.80
Clustors very pleatiful  to madium ‘
% Red Vine Colden yellow Strong, not  lany Cleom Yellow, Brokan, large SeTh 17.11 Z.54 1477 1480 18,9)
pleasent plontiful
(] 281 Oresn with yellow 1ild, nob Fow Clean Yollow, searcs  Brolwm, medimm 7486 144  l.88 12,63 2.0 18.48
tint sasnnt to large
78 £4e7 Yellow rroen with Disagreeadble Very Unslsen Dark golden, Brolan, saell, 710 11,80 Traoe 11.80  O.84 12.64
‘ browm omes Yany vory searee diseclored




grown during thres successive years might be msde, a tabulation of the
total eoft resin gontent of the hops prodused in 1933, 1934, and 1986 wag

madee
Comparison of Total Sort Reain Content of Five
Beedlings of Uroup I Grown in 1933, 1934, and 1988

D Por oent of lotal Solt resing
i 1088 1588 i 1936
867 18422 17.98 16408
53-10 17,10 16,96 15,08
15-33 17.49 16477 14436
62=27 17458 14.88 18412
2+31 - 14.24 14441

Seedlings (3¢«7) and (53«10) remained feirly oongtently Ligh in
total soft resina during the three successive years. Soedling (1938)
deorexsed and scedling (62«27) inoreased in 1935 over 1932 gnd 1984, while
seedling (2«31) romained fairly congtemt in 1834 nnd 1936,

In group 2 only three seadlings yielded hops conteining from 16 to
16488 por oent, eight from 13464 to 15455 per cemt and six from 11,08 to
12,89 per gent of soft resins. The majority of the seedlings (14 of the
17 scedlings) in group 2 were poor to falr in qualitye Of these 17 soed~
linze two were alsc grown In 1954 and none in 1938,

Seedlinze (32-81) and (41~31) with 15435 and 12442 por cent in 1935
compared with 15,28 and 15413 por cent of soft resins respectively in
1934,

The seedlings of Group 2 re-arrenced in deoressing ordor of their

sof't resin content and olassed gs good, lalr and poor were as followss
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2

a

88 &8 B

%

&8 &8 8 8

BOnT
o

86«15

GA-R3%
43-18

Té~G

56-18

2749

41-81

|  § ¥ ] ] | s -
' ' ' ' ' ' ¢t Totel ¢
' Odoy t Boods : Ploking s Lupulin 5 Strobilos dolstures Boft
3 2 t V , , % , ; i 1
“Bivene “Yow Tlean oXYow, Tairly  Droken, modium "
Plessant plentiful to large
Wild, pleasant Vewy Clean Yollow, searve  Brolem, large B30  12.89
fow ’
Btrong, Meny Clean Dowp yellow, Brojzen, medivm to Bedd 18,00
ploasant fairly plmtifal large
Hila, very Yany Clesn Doep yellow, Brolen, modium to G408 14449
pleasmd fairly plentiful large
Dark groem with Styong, Yow Fairly  Golden, svarce  Unbroken, medium G446 11,08
many brown ooned plensant olean
Bright greea Pleagant, Yeary Clean Yellow, DBroken, nedium to 7280  15+48
flowery plentiful large
Palo green Hild,pleasent Very far Cleem Yollow, scarce  DBroken, medivm 85,00  12.68
Groan with brom Stronp, not Pow Padrly  Yellow, Byolen ., modinm T30 18467
onnon pleasant claan plentiful '
Gyeen with bevwm Pair, nild L Fairly  Yellow, Byoken, modium 84850 14,90
sones eloan plentiful
Golden yellow, Mil4, | Fow Clean Yollow, soares  Unbroken, lavge 8.62 12.89
green tinbed agrooablo
Dull yellow green Yild,srrecadble lany Clean Yollow, socarse  Unbrokem, seall 7.8  13.04
Yollowish green Vory rlessant  Med. Clean Yollow, fuirly  Unbroen, medium 7468 16,88
plentiful to wmall
Pale yollow proon Strang, mot Vary fow  Fulrly Yollow, scarce Unbaoken, swall T04 11,90
pleasant cloan to medim |
Pale prees,. Very mild Yode Palrly Yollow, seares  Brobmm, swdium 7.80  }14.98
brown cones pleassut ocloan o loypge
Pale yollow greem  Mild,sgroesble Few Cloan Yellow, svares  Brokem, lerpe 8.00 1440
Palo yollow gremm  Mild,aprecabls Few Clean Yollow,plentiful Broken, medium T«80 16,68
Pale yellow preem  Mild,ppresabls MHany Clsan Unbroken, mediun Tef8 12,48

Tollow, soaroe

1.80

2«74

2.04

O.84
%18

0487

0.87

1.20
2.68

12.69

13,00

11,03

14,59

15.20

12.48

1,63

113

1.26

1.81

1.38

1418
200

1.00

1420

1.58
i.48

1,88
1.07

1,80
.77
0u08

18,90
18,48

HOTEs A1) poromntages of resine ealeulsted on dry besis.



Por ownt Quality

Socdlinge Total Soft Rewins Classifiontion
35=33 18468
B2l 18451 Good

mwmmﬁummmm 18‘% W A TN I N IR B N A S
) R
88-17 18,48
$2-81 15,35 4
55«32 14496 Falr
33«9 14,088
51-8 14,49
27-9 14440
65«18 12.69
BCm? 1z2.62 Foor
4131 12442
T4~ 11.80

11,08

In group 3 consisting of 41 seedlin:s grown in 1935, thirteen may
be elassed 22 good &n quality with peroentazes of soft resins ranging from
16401 to 18,965 wightesn ag falr with percentages from 14,01 to 15,77 and
ten voor, with 11,00 to 13,36 por dent soft resins, |

Thene snedlingzs of gyoup 3 mmrrma;ﬁ in the deorsasing order of
their soft resin content and classed ag good, fair, and poor are as follows

Per oent Quality

Seedlings Totsl Soft Hesins Clagegifiention
late Clusters 18488

10182 17.75

36-32 . 17.70

73«12 1720

usples 17,00

1.0, ] 18480

8=10 16.77 Good
648 16476

9222 18.66

47-32 16440

T2-22 16433

631 16,27

T1-8 1577

4928 15460

50=18 15.56

1452 15,53

464 18442

80«21 15,33



NCTEs ALl pereembages of resing ealeulated to dry basis.

Croup 8
e p 2 - B f i i N 3 ' |
' . . : : ' ' | ' ¢ Total 1 .M
Semple ¢+ Planmt ¢ Color t  Odor t Seods s Pleking ¢+ ILupulia t  Strobiles sioistures Soft t Boba 1 Hard 1 Resing
Hos 8 Fou 3 ki Koo st atdon k' " I | : Kkl
1 1082-20 Golden yellow Mild Hony Pairly Searve Broken, medium Bs22 12,48 Trace 12,48 180 15,76
unploasant clean
2 53=15 Yollowish preen Hild,plensant Med. Clean Fairly plentiful Broken, mediwa TeO8 14,86 3.0 11,32 1,88 16.92
3 8«10 Yollowish green Strong, Veory ¢lean Pleatiful Broken, large Ted8 16,77 S.02 15.76 2.2 19,01
pleasant naxy , :
8 1482  Pale prem Mild,pleasent Mehy  Clean  Fuirly plestiful Drokem, modiumto 8,08 15,65 0.6 16,07 1460 17,18
[ 60wl Yollowish greem Styong, Hod, Clean Pairly pleatiful Broken, medium to 8,12 1518 2,18 13,04 Be26 17446
unploagant ' large
7 435 Pale rreen Strong, Many  Clesn  Scaree Broten, medivm 7406 14,76 1,05 15,61 188 16,00
8 T3-18 Yellowish green Strong, Hed Fairly Very plentiful  Broken, swmll %o TeB&  17.20 .42 18,78 2,58 15,78
soms brown concs unploensant elean modim
9 10152 Bright green Very nild, Hed. Very Vory plentiful  Broken, medimm to o868 17,78 6,80 12.46 1.60 19,36
pleasant elean ‘ large
1o 441 Pale yollow Very nild, Few Fairly hﬁ& Broken, medium to 8428 14,18 0,60 13.60 1.26 15.44
green clesn plentifal large
14 Al Creanish yollow Strong, Yany Cloen Pl ntiful Brolen, nodium to Tedd 15,42 2 5.08 11,40 1.87 17.20
' rleasant | large
15 40=18 Colden yollow Styong, Heny Ulean Plembiful Broten, nedim o 8428 14,80 1.2 13,859 1,58 16,86
pleasant largo
18 86=-23 Golden yellow Strong, Hany Clean  Soaree Unbrolen, large 8,08 15,00 2.0 10,98 1.20 14.20
17 TGl Pale green Hild,plensent Pew Clean Searoe Brolen, large 7«78 14,36 418 10.19 1.67 18.01
20 0222 Dirty green Pleasant, Yany Fairly Flentifud Broken, modiwm 770 18,08  4.07 11.79 1.4 18,60
i | 8=t Yellowish green Mild,plonsant lany Cloan Searee Broken, medium 8.48 M0 14,01 2:15 16,18
22 6021 Browaish gyeen Mild,pleasant Clesn Bir Brokes, smll to Ted2 16,88 Twace 185,88 1.5¢ 16487
% " m modium
28 B6-28 Creoenish yollow Strang, gy Clean Very Broken, mmall to 8,08 12,80 Trece 12,80 1.80 14.60
20 26-11 Greenish yellow uila, Yeny Peirly Very Brolean, wodiuwm to Te86 15,88 2 2.43 10,92 106 15,01
: ‘ elean soarce large
30 4411 Oreemish yellow Mild temy Falrly Very Droken, medius to 7.88 18,16 3467 Bed8 1,78 14.88
M clean soarce larpe
34 Gl Pale green Pleagent Clean Plenbiful Brolken, modiun e 7.70 16,76 8,85 18,61 2,19 18.95
flowery : - large
88 49=21 Yellow groem Strong, Mnny Cloan Plentiful Unbrolen, large Te7T4 15,60 Trase | 15.680 1.40 17.00
86 68=) Yellow rrean Hild,pleasant Few Clean Plembiful Unbreken, lerge T:7T4 18,27 3,27 18,00 147 - 17.74
a 404  Bright grom Mild Tow  Cleem  Very scarce Unbrolen, mediun  7.78 1206 1,66 111 1,67 14468
42 2-33 Yellowish proem Hild Vany f Seareo Drolen ' Te80 14418 Trace 14428 2.00 16418
s Feirly ¢ large .
44 80-29 Olive green m;. Fow Mly Searee Broken, large T«68 15,17 Trece | 13,17 1.46 l4.68
48 5315 Pale yellow green  Mild Heode Clean Soaroe Broken, larpe 7.T0 12,41 Trece 12,41 1.45 18.86
49 Paggles Pale yollow green  Hild,flowery Very ] Brolen, sanall to 8408 14,15 200 12,15 1.56 1551
: fow dmm m m’
50 Fuggleon Bright green Strong, Vory Claan Pleabiful Broken, small to 7464 17,00  S.04 18,36 1440 184,40
£lowery fow meodism
81 B6-32 Pale green Mila, Fow Clean Plentiful Brolen, smell o 7468 17.70 878 18.94 2,08 18.78
ploagent moadi
52 10-30  Yellowish cyoem ﬂiuw Pow Clean  Searee Brolen, nedium 7488 14,88 2448 2 12,410 1,50 16.38
ploasant
63 218 Pale polden 1114 Fow Closn Bro nedivm o 788 18,77 2.58 13,19 1.88 1718
”lm ?Iu‘mt m mx" * - &
L 6718  Pale green Hild, Fow Unglean Very searce Brolun, medives b0 8480 12436 Trmos 12,56 2 1446 13,00
mapleasent ’ large
58 4732 Pale gremn Very Pow Clean Plembiful Broken, snlle 8,04 10,40 202 18.78 1l.40 17.09
Byown Sink mod fum
87 Tam2E Pale preen Btrong, Pow Clean Plentd Broken, mediune 8.50 16,858 0ub 15,69 1.78 18,09
Brow: tint nloasant it targe g , - .
58 3B Pale preen ¥ild,pleasant lMany Fairly Plentiful Brolen , nodivws Tebd 18.80 4.26 18,84 1.98 18.72
L 69«16  Palo green Hild,plessent iany Fodrly  Plemtiful Broken, nedium 726 15,88 2,86 15,30  1.88 1719
Brown tint olean
6 85=~12 Pale preen Strong, Pewr Cloan Plont iful Broken, medlum TeB2 16,01 4436 11,88 1480 17.81
Brown Sind plensant A
a7 25w Pal Mild,p : : : 164 1.78 17408
a4 2 W Ty G ey Broken, mediwn 808 16,80 L4 1416 .
68 8411 Pale green Mill,plensent Meny Cloan Searce Unbroien, nedivm 7«38 14,30 Twmoe | 14,10 168 16.78
Brown bind
| 70 Late Golden yellow Strong Vaay lean Very Unbroloon, medivm 6480 18,96 5,08 14.92 2.08 21.02
i 4= Pale yellew LEAT Fow Cloan Very Broken, wediwm %o 8416 12,00 Trece 11,00 1.00 12.01
green . '




Per oont
Mlm '!'M Soft MM
25«8 158,30
54-18 15.19
1030 14.88
40-13 14480
436 14.76
53«15 14,84
T8=d 14434
4415 14,18
238 14,18
Fugrles 14415
84"'11 3&:10
[t — o 14,01
AT
80=29 13417
4411 13,16
8623 13,00
Ele L ) 12,98
86-28 12480
10220 12446
5315 12441
57«16 12,36
11,02

Falr

Quality
Claspifigation

Im“ummﬂmm”””“m“”“
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¥ine of this group were also grown in 1934 and five in 1933,

comporison of these wes rade with those grown in 1935,

Comparison of Total Seft Reain Conten: of 9 Seedlings of

Group 3 Jrown in 1934 end § Jeedlings of Group 3 Grown in 1933

Ter oent of lotal soit resins

Seedlinzs 193 : 1
5318 - 15,38 14,34
8«10 18470 17.61 18,77
58«14 - 12.82 18,19
4013 - 14,412 14480
9222 - 16,08 16466
5628 14.60 10424 12,88
60«29 - 10,50 13.17
10=30 - 12,85 14483
5718 - 13,70 12438
435 11.68 - 14.76
T8w12 17.59 - 1720
2«33 16463 - 14.18




Bscause the total soft resin sontent (alpha end bete resins) ie
& good index of the quality, the soedlings were not compared ss regards
the above two components of the soft resins, Usually hops with the highest
gsoft resin content also ecntain the highest slpha and beta resin content,
The genme or hard resin content of the seedlings vary considorebly and no
attempt was made to compere then with respeet to this sonstituent. Bearly
all of the seedlings contained less than 245 per ocent hard resins, Any
higher peresntages would indioate urmsual destruction or chenge of the
desirable constituents from whioh the hard resing are found,

Frank Rebak
Washington, DeCe
July -« 1938



Analysis of Forign Varleties of liope
Groun at Corweliis, Oregon, in 1938

During the season of 1938 u total of 25 foreign varieties of hope
were groun at Corwmllis, Oregen, by Dre De U4 Smith for the purpose of
deternining their respestive ylelding properties, resistance to disease
and ohemioal compositions The hops were picked when fully mature, dried,
compressed and cold stored for later physical and chemieal anslysise

The results of the anslysis of the samples were tabulated for
comparison of their quality.

The color of the samples ruuzed from pale green to deep golden green
and their odor varied considerably s indicated in the table., Nearly all
of the wvarieties from continental ‘urope possessed a charseturistic oxidiged”
odor, whieh is usually observed in hops grown in Burope, None were scedless,
slthough several varieties contained very few geeds. A large musber contained
many seeds. Apparemtly no attempt was made to eliminate male plants, in
order to producs seedless vhnpu. It is poceible that some of the varieties
are low geed produders which acocunts for their partial seedlossness.

The saxzples were in genoral clesn picked, being comparutively free
from leaves and stems, The strobiles were for the most part emell to medium
in size as oompared with the ususl domeatio wvarieties grown in Oregon.

The seversl varieties which were analyszed for their resin content
were arrenged in the table in the deorsmsing order of their total soft resin
content, It will be obsorved that the majority contained very high percentages
of sof% resin renging from 16 to 20,88 per cent. Only 8 samples ocntained
leas than 16 per cent and seven of these oontained from 14 to 15.99 per oent,



Physios) and Chowion) Analyses of Fereign liops Grows sb Corvallls, Oregen in 1938

oba

m

(ﬁh )

18487

1778
17,56
18.51
17.26
17.18

16488

16,02

15.88

HOEs  ALL pereomtoages of resins ealoulated to dry basis

] H ] H 3 t H O e e ]
] ' ' ' B ' : | ' t 80061 wwwwny (peoe)r Hapd
Varioty ¢ Color ' Odoy ' Seeds ¢ Pleking t lupulin ¢ Strobiles ¢ Molsbure 1 (pece: (pecel B :
] | ] H § % t : 13 L ¥ L |
e e * | . g '
' same brow: pleasent
se02 Golden ¥ | ~ Pow Clean Yollaw, - a6 92 6400 .41
Burpmder Plonsant, m Brolan, .52 10,02 64 13,83
#215 Pavarisn Yeollowish Hild, plongant  Many Clean Lemon yollow DBrokem, small 6498 19,17 5,08 14416 168
green plantiful
P Pale greo: Strong, not Fow Clean Lemon yollow, Dyokem, medium T30 18460 5,21 13,80 1,72
: Vn-‘?)“‘ pleasant - - plentifal 3 :
$712 Now Zealand  Yellowish #ild, pleasant  Meny Clean Yellow, Yugh brok 7468 17,80 404 13,06 1.0
Pageles greeu y ~ plontiful redius to large -
225 Reus, Golden yollew  Mil4, not Pow Pairly Yellow, Drokon, smll b0 6,56 17,87 1,10 16,77 1496
grean plentiful
Pale Exosllent fomr cloan nm-:' medium 8,00 17,66 7450 10,06 1488
& arhw groon o M : m‘ » :
#210 Elasser Yellowish Vory pleasant Fow Clean Tellow, Bpoken, mediun 8,10 1786 8478 10,81 1,67
Semling Yellowksh, W14, flowery  Nearly Fairly Yellow Broken, small o 7486 17457 8,06 0451 1480
mn) grean, wario- > sesdloss eloan : : madioem .
enbad -
‘ Golden y Clean g, Yueh . 778 17:21 5,86 18,06 1,00
By oo ma— - - S oo
Spalter Fale Oreen Styong, Pow Cloan Yeollow, Broken, nediun to 8,20 10492 Gudd 10448 1,74
Qm) pleasant, plentifl  large |
4213 Late Yellowish ‘ ' mmg roloen, small S0 7,20 16,72 5,07 18,06 1,88
o vy tyong, rany Padrly ‘ Prolen, o
je21 grosn Doop green uild, agree- Clean Yollow, faire nedi Te54 16,66 5412 11,56 1,76
Barly »1;:. Very mony > » e Uinbrolken, wn .
Semling groon Pleasant, Very few Clean Yollow Unbyoken, modd e 98 18,65 6,91 8,74 1,02
{a-m) i oxidized b plentdful Lyl
#e18 Yollow groen, Fleasent, Very fow Cloan Lemon yellow, Unbsoken, small to Tedd 16420 447 11475 1488
(o "')‘w brown tint MM. - ﬂ'ﬁu}ﬁ mod i :
Pale _ Cleen Yellow,, y Usbrolen, small 7486 15:00 6.71 928 1486
§220 Miller's Yellowish Strong, “tany Closn Leson yollow, Usbroken, small 7440 16,20 168 14,67 2.1
Resistant green pleassat plontiful
§824 » » » Yellowish, %ild, pleasant Many Clean Yollow, fairly Brolen, mmll 8488 15,72 trace 15,72 1,88
e plentiful
{818 Co! Creen with Hild, not Yeny 0lean Yollow, not  Prolsen, modiue 7456 16,45 5,48 11408 1,70
MRPQOK = brows tint  pleasant plentiful '_ |
$805 T4, Yellowiah Hild clean Yollow,fairly Sroken, small 7470 15,16 5,68 11448 1,72
Blanche (Jagper) green with seme nddiun i M‘d :
m conss
4207 ¥uhlverter  Bright green Mile, Feur Clean Yellow,fairly DBrolken, saall Ge74 14,87 2430 12,857 1486
Grume (Binder {2) plensant plamtiful
| or Yollowish ' , Clean Yellow,fairly Unbrolen, small 7462 2621 108 12,08 1.7
{201 Spal Pleasant, Yamy ,‘ | -
Semsch Golden not Clean Yellow, Brolen, modium b0 7e54 14,00 2,72 11,57 1.7
#206 Auscher Yollowish 1414, not Hodium Clean Yollow, scaree “roken, ssall Ted0 12,58 0,05 11488 1,51
Tote (Binder 1) greemn pleasant |



L+

The Sotal soft resin contemt of meny of the warietiocs was strikingly similar
%o that found in the seme varisties grown in 1934, (See 1034 report).

The alpha resin eontent of the samples ranging from 0,98 Yo 8,06
por oent while oonsiderably more variable was nevertheless vory similar
in the ssme varieties grown in 1934 end 1938, This likewise is true of the
bete resin comtents The hard resin content of the 1935 samples ranged from
1417 to 2,07 por cent cs gompurod with 1.26 to 2,08 por cent in the 1834
samples.

The sbove comparisons sre made on basls of regin content of the hops
caloulated to the dry basis during both seasuns. The pereentages of resins
in 1936 samples arc caloulated on the dry besis while those given in the
1934 report represent samples oontaining from 6,8 to 8 per cent molsbure,
For somparison of each variety during the two sessons it is meoeasary that
the peroemtages of resing in the 1934 smmples be caloulated bask to the dry
basls.

The results of the analyses of the foreign varieties show s remsriable
similarity during the two successive years (1954 and 1935). It will be of
interest to ascertain whether tiw seme warieties grown this season (1936)
will continue to maintein their high quality as regards thelr content of
alphe, beta (total soft resins) end gemme or hard resins,

Prank Rebalk

Yinghington, De Co
July, 1986,



Pertilivors and Thelr Melation 0 Quality of Hops

The series of Srtiliser tests on hops begun in 1935 at Corvallds,
Orogon were continued in 1934 and 1935 by Dre Us Co Bmithe The tests
in 1985 were condusted on thres varietiss; nemsly, Tarly Cluster, late
Clusters and Puggles, in the exporiental yard st Corvallis with fort.
ilizers eontainiug nitrogen, phosphorus end potash in verying quantities
and corbinationss In addition to tests with these fertilising elements
bests were alsc snde with smmmium sulphete, caloium niteate, sedium
nitrate and caloium eyanamid to eseertein their effest on the resinous
constituents of hopss Tests werc alse made on Late Cluster hops en m.
Gouley and Seavey Flots looated near Corvallis, using nitrogen, phos-
phorus and potash fertilisers in differont combinations,

The hops from esch of the mumerous plots were picked when fully
mature sa detemined by vhysiesl exsmination. The senpleos were drisd
without beet, compresse:, wrapped and stoved for subsequent physiocal and
chenicel analywis.

ihe smmplos were analysed amd the results of the srnlyses of each
verioty grown on the experi:rentel plot at Corvellis and on the Gourley and
Seavey Plots nesr Corwallis, weve tabulsted,



- Early Clusters «

, t 1 [ 1 [ l‘
) ] Color ' Odor t Boode: Ploking: Lupulin ; Strobiles
Hos ¢t Hoe ¢ 1938 t 1085 ' ' ' ' ' ]
D L 3 i) 2 : L 1 3 s 2 1 %
128 6«18 £ 1b5.16R20w8 Colden green Strong, Hany Unelesn Yellow, fairly Brokean, large Tel0 1608 5481 13,18 1,60  18.5%
pleasant plomtiful v
108 Bel7 2 1bueBelOnd Yollowish Strong, not  Jeny Falrly Yellww, fairly Oroken, small o TeOR  17.87 3478 135488 1480 10,87
groen rlessant olean plentiful :
112 4«20 Cheek Golden yellow Strong lany Pairly Yellow, fuirly Breken, medium $.08 16,88 3,34 15,58 21T 15,08
green htint eloan  plentiful}
128 6«85 2 1bs.)5-20-0 Dull goldem  Sbrong, Many Clemn  Yellow, fairly Broken, medium T+T0 1718 2488 14488 1.98 15,11
groen plosssnt plentiful %0 larre
126 Be27 1 1bs 1608 Brownish Styong, Hany Clean  Yellow, fairly Droken, medium 7.00 17,00 3,34 185,66 1,08 18.74
grewm ploasant plentiful
129 18«15 1 15,1608 Yollowish Mild, Yany Cloan Yellow, vory Brokan, modium 7.22 10.78 5,80 .98 1.99 0.7
green plensant  plentiful
J2¢ 15«18 1 1b416e200 Yollowish Mild, Fow Closn ¥Yallow, very Unbroken, modium 8466 19431 4458 14,83 1,84 20,98
green plosgant Plentiful to large ,
117 1420 Cheol Golden green Mild, not Mamy Clean  Yollow, Broken, mediwn 684 15,08 2,08 135.86 2,23 13,10
pleasent sonres ,
122 15«26 1 1b¢18«0=8 Pale, yellows Strong, not Pew  Clean  Yellow, Brolen, medium 6«00 17,88 3470 15468 1.70  18.9%
ish gyeen pleasant plentiful , '
110 1324 % 10416-20=8 Tollowish strong, Meny Clean  Tellow, Brolen, medium 6e86 17441 5,47 13,04 2414 10,88
green, browm  ploasant plentiful o large _
eones
116 3326 Chael Goldm te ¥aay Clean  Yellow, Broken, medium 668 184,88 5401 13,07 2417  20.78
grom plensent plentiful to Jarge
115 26.18 Seodling  Grem: with wong, Many Cloan  Yellow, Broken, medium 8400 17,08 5,38 15,60 2,08 18,12
yollow 4ink ploasant , plentiful
108 32-19 Arewmivm  Light gresm  Nil4, Few Clean  Yellow, Unbroken, medium 6486 18,60 5.35 13,27 1,95 20,88
sulphnte yollow tint  sagressble Plentiful 0 large
111 32-21 Caleiwm Golden Btrong, Pew (lomn  Yollow, Broken, emall Gud8 10,38 376 14489  E,00 20,83
nitrate gream pvlessant plantiful o medivm
180 32«18 Sodium Pale yollow  Pleasent Yoy Fadbly lemon yellow,  DBroken, smll 7480 10,87 4.48 14,58 14680 21,07
aitrate green olean vary plentiful to medium
128 31.38 Coloiun Yollowish MWld, very Yany Falrly Lemom yollow,  DBrokenm, large TeB34 10481 4470 14.51 1,82 21,08
oyanid greon agrosable clean

vory plontiful

HOTE:s All peremabtagos of reging onloulated on dry basis,

¢ lumerals lisbed in this colum rofer to fertiliser mixtures contmining nitropem, phoerhorus, and potash in the order mentioned.



Analyses of Hops from Fertiliser Tests at Corvallis, Orepon in 16385
- Iate Clusters =

4 ] ‘ » .'" .7 ' ] Y € 3’ . % " 2 7 s ) m - »
Semple: Plant: L5 88 1 Calor : Odor : Seeds s Plekdng : Lupulin :  tretiles : loistures ToRal 1 Alpim 1 ete 1 Cemem  YoEal
Hos 1t Yoe 3 s t s : : s : r goft t :t hard  : Resins
: J ; s : : : 5 I I - N S S T .
148 3-168 2 1hme 18208 Pale, Strang, Medium Clomn  Yellow, Byokon, mediwn Ge98 13,61 3.7 1B.44 177 20,38
yollowish plenssnt rlentiful
groen
147 2e18 2 1bse BulOed Pale, Mila, Yany Fairly Yellow, Uabroken, medium G486 19,82 S5+40 14422 1.88 21,50
yellowish plonsant eloan plentiful o large
groem
165 2 oheek Golden  Stromg, Few  Fairly Yellow, Drokon, medium 6486 1907 4,86 14e51 2,10  2li#7
green apreoahle alean plentiful % larpe
154 2083 2 158416=20e0 Dright, Strong, Yew Taelean Yollew,fairly Brolwem, medimm 7«28 17.87 4edd 13443 1.76 3068
mmm agresnble plantiful to Jarge ~
ls2 327 1 1be YB=Owd Paleypold= Strong  Vany Clean  Yellow, very Droken, medium Ted2 20.59 4400 15.49 1.96 22358
| en green agreesble plentiful '
78 10m23 I Tbe16e20=8  Yellowish ¥ild,agree Yany  Clean  Yellow, “tach brolm Te42 18,10 3445 14476 1,62 19.81
growm able plentiful
181 1l=15 1 11 16w20e8 Colden  Strong, notileny  Valrly Yellow, Proken, nediws 6460 18,13 3,10 15,08 1.08 10,98
: groen pleasant aleen pl«mim o lnrpe
150 2928 Cheolk Yollowish ¥il4, Fow e Tellow, very Vroken, medium SeB4 10,38 BeB7 13468 2,20 21458
groen agrosable plentiful o larpe :
144 10=17 1 1b,16=20=0 Pale, Sireag, ‘lany Palrly Yellow,fairly Brelen ma. 6480 16483 1482 14471 2,68 19428
yollowish pleasant St plentiful o '
5o ,
145 10w26 1 1bel@=0e8  Golden  Strong, lodlum P Yellow, Broken, medium T30 18485 4497 13,58 1,81 B0.38
‘ green plensent elesn  plemtiful . ‘
71 11-22 Cheolk Golden  Streng, ‘eny Padrly Yellow, Brokom, medius 682 10,76 600 13,67 180 21,66
gFroam pleasant olean  plemtiful ,
148 28=19 Ammonium Yollowish Stwong, Yeny Glsen  Lemom yellow Droken, medium 7.86 20.27 6a7T0 14452 1487 22.14
sulphate groen agyroenbls very plenhiful
146 2088 Caloium Vary pale Styeng, ey fairly Lemon,excesds Hrolem, medivwm 7420 21.38 6487 14,81  1.80 28.18
nitrate golden ngreonile clann ingly stielty ‘Yo large
78 2Bels fodiwn Gelden  Stremg, ‘lYeny Clemn  Lamem, very Trokes, nsdiuwm TR0 18,85 GeB7 14448 1467 21,62
zitrate yollow  agroveble _ stioky
148 2824 Calofum Golden  Styomp, TPow Falrly Lenon, very lUrolmn, smell Tel6 R0.48 Ge85 14021 2,08 22,51
syananid green agrecabls cleen stioky o modium

NOTEr All perventages of resins oaloulabed on dry basis.
* The mmerals listed im this solumn refor te fertilizer mixiures ocontaining nitropen, phosphorous snd potash in the order mentioned,



Analyses of lops from Pertilizer Tosts st Coryallls, Oregen, in 1938
- mﬁ” -
'3 ' ' ' ™3 ' " ' RESTNS "
' N v, ' ' $ ' s ol ' t Geme ¥ Yobel
s Color s Oder ¢ Seeds @ Pleking: Inpulin t Strobiles mum;m tﬁlgnaﬁm: ad 3 Regins
3 t 3 5 1 . , 3 X% 2.1 1
pbe G368 2 1b8418wE0wB - 0live Mild,vory Few Falrly Bright yellow, Brokem, eall 7.40 17440 4,00 1RB4&  1.81. 19,30
groan pleasant olosn  plembiful
187 9«19 2 1bs.5+10e4 © Dark Styong, Few Unslosn Golden,fairly Proken, medium 7,00 17,19 S48 1400 2042 19680
yollow  mnot plemtiful to large ‘
gromm plesgant
120 D20 Cheek Yollow  ild, Yany Unolesn Colden, net  Hrohen, medium 7,68 15,07 5.61 12,38 8,18 15,18
green spreoable plontiful
110 7«24 2 1b8e16+20<0 Deop ftrong, ‘ » ,
: greon pleagant Many  Unelean Yellow, not Tpoken, lavee 7,60 16,80 = 2,60 13,80 Re18 17.96
| plentiful : .
116 7-87 1 1be16e0-8 Yellow  Stwong, Yany  Very Yollow.fairly Broken, large 7,78 1637 3466 12.7% 2.3 18.689
groun, plessant unslean plentiful
aone
dark conse
108 17-18 1 1018208 Ooldem  Strong, ‘YHaay  Falrly Yellow,falirly ‘ﬂwm nedius 8,80 16,58  B.47 15,07 2,08  18.88
: green pleasant olean  pleatiful o large
106 17«24 % 10,16«20%8 Bright  Strong Yany  Clean  Yellow, Maeh broken, 6,98 17,88 437 15,855  1.87  19.49
grean pleasant plantiful nedium to larpe
108 1é-21 Cheok Pals olive ¥ild, not ¥eny  Clean  Yellow, Proken, mediwm G048  17.97 B.07 18.90  1.89 19,08
grom plossent plantiful
108 17«17 1 1b,10«20=0 Oreenish Mild,  Yany  PFalrly Tellow, Byrolomy, medive 7,0  17.3¢ 3,08 15,38 2,07 15.41
plecsant eleen ~ plentiful
104 1587 1 1561608 Greon with Pleasant Fow Clean Yellow, froken, medium 8.88 17,00 4,82 12448 1.98 18,06
yellow tint Mlowery plantiful to large ,
114 34«86 Cheel: Golden  Mild, Pow Falrly Yellow,not  Broken, medium Te36 16,18 2,84 15.3¢ 2.1 18.%9
green plensant olean plentiful
107 3410 Arenonium Yallowish 2114, Bamy  Unelesn Yollowmot - Unlwoken, medium 6.76 18,56 430 12444 1431 1838
gulphnte groan pleasant plentiful o large '
100 421 Caleiws Yollowish Strong  Many  Fairly Yollow, ubroken, medium 6,78 18,78  Se48 13.27  1.88  18.68
nitrate . groen plensant elean  fairly o Jarpge
plentiful
100 36«16 Sodium Coldem  Btronr, Pow Palrly Yellow, Tnbrolen, medium 7,08 17,88  £.34 135,532 176 10.48
nitrate yollow agreesble clean plantiful o large :
groen tind
118 8685 Celolum Yollowlish Strong Hedium Fairly Yellow,fuirly Broken, medim 6468 1620 2.93 1327 2,00 18,20
Sysnanid proem _ sgressbls slosn  pletiful %o Jargs

RSBy All peroantapes of resing ealeulated on dry basise

& Sumerals listed in this solumn refer to fertilizer niztures contal nitrogen, riup, and
potash in the arder mentiomed. nie » Fhomphorus,




Analyses of late Cluster Hops from Fertiliser Tests on Couley sad Seavey Plots st Oorvellis, Oregem in 1938

' ' ' N ' N 1 ' N ' TESTRE )

. 'y ¢ ' ' ' o ' ‘ ¢ ool t t ¥ Gacml § TOORY
Semples Plot ¢ Pertilisers * 3 Color ] Odor t Soodn s Ploking 1 Lupulin s Btyoblles Holsture: Soft @ Aéph ¢t Beta 3 baxd (Resins
Hos 8 -] g ' $ ' : , $ . . S ] L. L s % 1+ %

15 £ 3 Ibe 16-20+8 CGolden gresn  Mild pleassnt  ediwus  Usclean Yellow, plentiful Drolen, mediws 7,08 18,80 4,78 15,78 1,80 20,80

132 4 1lbs O=f0e8 Pale yollow 17414 plessant Yy Paivly Tellow, plentiful FBrokem, medium 7400 19,97 500 14497 1.30 2138
grom slemn to lnrge
153 10 1 1be 16-20«8 Pole yollow 114 olesssnt  Fow melean Yellow, plemtiful Broken, mediwm 7828 18,70 5,00 13,70 1,88 20.56
groa to large
154 12 1 1b, 18«08  Pale olive Styong, agree~ lany Clean Yollow, wery Broken, medium 7.32 19,86 490 14,98 1,828 21,6}
groon able plantifal to large
1386 ¢ Cheek Pale prom Styong, agree- lHoxgy Clean Yollow, vary Broken, medium 7.50 15,76 87T 15,59 1.80 21.06
able plantiful o large
156 8 1 1b, 16-20e0 TYellow green  Mild agreeable Fow fairly  Yellow, very Broen, medimm 6478 10,65  B.28 14,37  1.68 2127
~ slean plentifal to large
«SBAVEY PLTe
157 36 1 1b. 16-80-0 Yellow green  4ild agroeable Fow Fairly  Yollow, vory Broken, modium Told 18,38  B.04 15,38 1,80 20.63
: clean platiful '
13 87 1 1be 16=R0-8 (Golden greem Hild, very Fow Pairly Yollow, very Broken, mediun 7+00 19.14 5+88 13429 1.68 80,79
pleasant olean plemtiful
132 39 Dorder oheok  Colden green  1ild, pleassnt Fow Fairly  Yellow, very Broken, medium  Te28 18400 4406 15,06 1,80 19480
. alean plentiful .
340 40 I 1b 16-80«8 Dright grem Stromg, Few = Felrly Yellow, wvory Byoken, mediua 7440 £0,09 6.48 13,81 1.80 1,69
ploasant oloan plontiful : .
141 43 1 1by Ow20e8 Yellowish Btrong, Pow Fairly Yollow, very Broken, mediuva 8,84 18,80 Bel8 13.48 i.41 20,02
groem ploasant olean plentiful
142 51 1 1bs 18.0e8  Coldem preem  Mild,plesssnt  Fow Cloan Yollow, very Broken, medium 808 R0.68 8,08 14,61 1,96 RB.069

HOTEs Al peroentapes of resins onlmulated on dry basis.
s ALl mmerale 1lsted in this colum refor to fortilizer mixtures conimining nitvogen, phosphorus, and potash in the order mentioned.



The results of the tests en Barly Cluster grown om the experimeubal
plot at Corvallis are for the most part self-explanntory. The peroentages
of dotal soft resine ere slightly lower than those from the same plots gromn
in 1984+ The alpha and bota resin content of the ssmples bear s similar
relationship to the 1954 sampless The hard resin content averaged sbout the
same 6s the 1984 samples., Two of the three ohook plote conteined sonsidere
ably lower percentages of resina than the fertilised plotses All of the
choek plots, howevor, eontalned notlcesbly Mpher porcentages of hard resins
thex the fertilized plots. '

The four plots, es listed in the table, fertilised wiih armenium

sulphate, calolum nitrate, sodiunm nitrate and canlefum oymnamid all produced
hops with hich peromntazes of alphs, bets :ud fobal soft meins and shout the
average perecentage of hard resins, IU is poasible thet these apecial
fortilisers mey provw bensficlial in ioprovimg quality. Therefore it is recom~
mended thet the tests be duplicateds

Pertiliser tosts with Late Clusbers on the exporimental plet were net
egpocially significant, A gemerelly high porcentage of total zoft resing wms
found in nost samples fertilised with nitrogen, phosphorus end potash mixbure
although it wne not greatly different from that of the oheek plots. Thias
is likewise true with respect %o alpha, bote md somme (hard resing)e In
tide teblo 1% will sgain be noted Wwd while the ohegk plot samples differed
little from the Derbiliser plois, they were wnifornly higher in gemma or hard
reslnge ,

Againg ma with the Parly Clusters the Late Clusters responded well to
the fertilising actlon of mmmonium, sodium and erleiun salis, These hops
wore unifomly high in alphe, bete end total soft resins, averaging considere



sbly higher than the oheck plotw. The pereentuge of slphe or proservative
regins ws especially high in these eamples while the percentage of gewms
or hard resing was approximabely the same as in the hops fertilised with
nitrogen, phosphorue and potesh mixturess It will be interesting to note
the effest of these werious fortilizers on the quality of the hops produced
durdns the thind seasone

The pereentage of alpha, beta snd total soft reains in the Pugzles
hops treated with the same fertilizers wns uniforly lower than in Barly
or late Cluster warietiss. The Fugsles variety is usually concoded to be
lese rich in lupulin (rosinm) then other verieties growm on the west ocast,

Yhen fortilized with enmonium, sodium end calelumm salts ns noted
in the table this wariety also produced hepe with uniformly hich percentages
of alpha, beta ond totel soft resines In gemeral all samples of Pugrles
hops from the fertilizer tosbe contalsed a rather high porcentase of hard
resine ag oonpared with Zarly or lote Clusters,

The Lete Cluster hops from the fertilisor tosta comduated on the
Bouley and Sesvey plots in 19855 contained unifermly hiszh peroentaces of
alphe, bedo and total salt rosive, differing only slizhtly from the cheak
piotes The pamue or hard resin conbent of the soversl swples from tiese
two plots was somewhat lowor than the Late Clusber hops gromn on the exw
parimental plot abt Corvellis,

Yo signifioant conclusions can be drawn from the ferdiliser tests
to dote although the Yests mey possibly show the benefioial effest of
certain fertilirers after anocther year's obssrmiion. The vesponse of
fertilizers is not alwys L-mediste and may reguive 2 lexger period to



smort their effect. It oan, however, be stated that in view of the results
obtained with emeondun sulphate, sodivm mdtrete, sslefum nitrate snd osloium
oymnendd, further tests with these eslis should be gontinued to ascertein
thaly effect on lnprovemsnt of quality of hops.

Sﬁim M BQQ.
July 1836,



The Belstion of Stege of Maturity %o
the Pormation of Resing in Hops

For the purpese of cbtainin: desired infommetion on the formation
of the reslnous congtituents in lops at differemt stages of msiurity
an experinment was conduoted at the W&mofﬁmmﬁrwm‘ e Co
Smith at Cervallis, Oregon, in 1985 which may heve an importent bearing
on the proper timy of harvesting hopse

Seversl vigorous vines of the Lete Clusters veriety were grown
adjasent to each other in the experimental yard at Corvallis. Hops were
picisd from these vines at definite intervals begimiing August 10 and
epding October 4, a totel of & samples being pickeds The hops were ploked
on eath dete from sll parte of the vines sand made inte ome composite
saple which represented the maturity of the hops on the pertioular date
when pleked, Tach sucoessive ploking represented strobiles of graduslly
ineressing maturity verying in length from 1/2 to 2 3/2 inchose Fach sample
wag oarefully dried without heet, coupressed and wrmppeds 7The severel semples
were immediately placed in cold storage. later they were forwarded to
fmshington for snalysise

Physioal snd chemiosl amalyses were made of the smmples end the
results tabulateds



_Analyses of lops Picked et Different Stages of laturity - Sorvallls, Orem 1038
' ' ' 3 ' ' 1 '
' ¢ ' ' t t ' + Yotal

Sasples ¢+ Coloy ) Odoy t  Soeds v Ploking ¢ Tapulin ¢+ Strobiles t Yolsture 3 Soft
| 3 t L i 1 , t ) %
156  Oreemish with mmyy  ¥11d and Vory few, Cloem  Very soarce Yory amell, 8478 8408
Auge 30 bromn cones unpleasmnt irmature % inch,
167 Bricht preen, sone  Mil4 and Pow, Lo (lean Yellow, searce Unbrolen, seall, 8400 0480 0,680 200 1.18 10,78
Muge 18 browm cones unpleasant mture 3 vo 8/4 inehe
168 Bright grean Bild, agres- Pow loan Bright yollow Unbyoke, 1 to Te40 12,96 2+58 10.43 1.80 14.76
Auge 24 able fairly plentiful 15 ineh
60 Yellowish groen, Strang, Hony Fairly clean Bﬁgxh yeat Jow Unbrolken, medivm T+24 16,48 5,18 1124 Bu48 18.88
hage %1 sons hrown oones plonsant folrly plentiful 1 %0 & inoh :
180 Fale groem, Strong, Yoy Clomn Yollow, plentiful  Unbwoken, large 7«80 17.82 &30 13.58 2.88 20.17
Septe 7  scne brown oones plessent Maxy 2 %o 22 ivoh
161 Variopated, presn Burang, Yeny Yany smll Yollow, plemtiful Byolan, larrze 7.88 17,98 8.30 14.682 3.02 20,90
Septe 18 yellow bromm plensent slboms ‘
362 Yollowish green Styeng Hany Cloan Dar: yellow, Yueh beclen 7.0 18,70 1,86 16,85  B.27 21,97
Bopte 20 with few brown sonos unpleasant plentifal large
188 Brown Btyong Cleun Pale brown, Mush broien, G418 18.24 Hone 16.24 G4 20448
Gote 4 44 smpresntlo Pairly pleatiful 1ares

ROTEs ALl peroenteges of resings caloulated o dry basis




s

The wenples represented fmmature, mature and over-ripe hops snd
varied in solor {rom greem to brown ss they progressed in mbaritys

The samples pleked Auuet 10 and 16 were decldedly lmmature, These
possesssd a mild and rother unplesssnt odore The strobiles were 1/2 %o
3/4 inoh in length end oontained eorpsratively little lupuline The semple
pioked fugust 24 wms more agreesble i odor, with strobiles 1 to 1 1/2
inches in length and conteined moticeably more 1wpu1m than the two earlier
pioked m;:;‘lm Beginning with the plekings on Auzust $1 and gontiming
through Septenber 20 the hops were fully mture as indicated by uwir yollome
ish preen ecolor, sireng charecteristio odor, large size of atrobiles (2 to
2 3/2 inches in length) snd plemtiful lupulin content, The sanple picked
Ootober 4 wme distinetly over-ripe, It was brown in color and possessed e
strong disagreesble odors The ecolor of the lupulin in this saxple was pale
brown insteed of lemon yellow,

The psroentages of slpha, bete (soft resins) snd pems (hard réu&nn)
in the samples picked on the seversl dates as noted in the table, show that
distingt changes in the percentages of tlwse coistibuents ocour as the hops
develops Tie two early pleked semples (August 10+16) show the lowest perw
centaze of alpha, beta resins and total soft resing, 7Thess samplos nay be
eonsidered as vory Lmmbure and poor in quality besause of their extromwly
low pereentage of slpha reaing, Thwo alphe resins apparently do not form in
hope to any sreat extent until the plants are maturcs The four guooseding
sanplos (Auguat 24, 51, Sepiember 7 snd 13) are ahown to be distinetly
supericr ag regards alpbs, bete and total soft resins. Semple 7+ picked
Septenbor 20 contained the highest pereentaze of bete snd total soft resing,
although the elphs resincontent of this sample dropped oongiderably, Tuis



sample while still of good quality may be considered ss slightly over-ripes
The final ssmple pleoked Ogtober 4 wax desidedly overeripe, yet it somtained

8 relatively high perventage of beba snd total soft resins. Ite alpha resing,
howsver, had totally disappeared end therefore the samsle could not be
considered of pood brewing walue, |

the gasmm or hard reains apparemtly build up gredually as the hops
beeome mature and overeripe resching e high total of 5,24 per eent in the
over-ripe sample picked Cetober 4,

The results in gevorel indioate s pradusl up-buildine of soft resine
as tho hops mature, followed by s decline as they become overeripes The
haré resing, vhich are practically of mo walue, conbinue to ineremse up to
and boyond maturity of the hopse

Any information which will more definitely establish the proper
pioking time will be of welue to the hop grower, Froquently growsrs begin
pieking hops before they are fully mature, Swh sarly pleked hops are poor
in quality and their dryecut ratio is high, thus ceusing loss to the grower
not only in quality tut in weights PFarly pioking should therefore be dige
oourazeds Careful physicel examinstion of the hore on the vines for sevoral
days prior to the usuel stert of pleking should reweal their condition as
regards maxioum lupulin econtent which detemines their maturity,

In order %o oheok or oonfirm the resulte of the 1956 tewt which has
been discussed it is desired to dupliocnte the experiment in 1936 on the seme
variety of hop end in the smse losality (Corwallis, Oregon) by pleking the
hops or approximately the smme detes with the same interval of time betwosn
plokingss It ig sumrested that at lonst two earlier plekings be mpde before



7

mmw,mmmwmmmmmmmwwm
eongtituents fo extremsly early pioked hopa,

W%m e
Vpahington, Dy
July 1986 &



Figure 2.

A Row of Late Clusters in the Experimental Yard.
Hote the long arms and heavy erop of hope.

Fhotc taken August 17, 1888,



Pigure &

A Bow of Barly Clusters is the Experimentel Yard,
Bote the lesk of arps and the poor set of cones,
The poor condition of the vines is dus to mildew,

77



Pigure 4

A Row of Fuggles in the Experimentsl Yerd.
¥1ldew dawage slights Uote the short srms
snd sesttered conee.



Plgure §

Early Oreen, One ol the Detter Voreign Varieties.
Fote the large sise and heavy set of cones.



Pigure &

4 Devarien Plant (btalined Crom an Oregon Yard.
This type is showing up well as parent stock
in orceses.



Pigure 7

Plant 8 « 10, An Barly Cluster Seedling.
This plant gave a good yield in 18935, but
wos vory badly damaged by downy mildew in
1636,



Plgure 8

Plant 83«12, A lLate Cluster Seedling
showing fadrly good sgronomic charsotere
fatioes in 1036,



Pigure 9

Plant 38«10, A Califoraia Cluster Seedling.
Yote the small pointed cones.
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Pigure 10

Plant 70«13 An Barly Cluster Seedling.
Hote the large coness



Flant 42«8, A Pugeles Seedling with long
arngs The cones are long and pointed and
badly scattered,



Pigure 12

Flapt 40«28,
nies set of
thort arme.

& Fuggles Beedling with a
sones but having rether



Fgure 13

Flent §2«18. An Abnormel Pugiles Seedling.
Yote the wree growing from the strige of
the stroblilse.

&7






