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your, ﬂun Mm.tm are those eendmd mmuuly by ptmnml of
thc?.S. D. Ao, Ay a.s., mmmwutw:mmsmwn, mm
Irr&ntion w sutm at Pmmr, Huhinm. Fer ease in mimdng,
desoriptions, :uwioamdmaﬂsiagdﬁammminm fore part of
the report by specific line prejecte Additional dat;uhich are important
encugh to include as a matter of permanent record are included in an appendix
&t the end of the reporte | o | o
Sinos soms of the line pro,joeﬁs are conducted cooperatively by
personnsl located at Oregon St.ak College, more than ons investigator may
have work reported in one lime project éc’port. An attempt has been made to
give each investigator full credit for his contribution to the year's work,
The work reported in this report is directed aleng five lines
involving studies on hop culture, breeding, disease and quality investigations,
The studies on hop culture and breeding are cooperative among the apgronomist,
tl# chemist and the plant pathologist,. ‘Thn studies on disease control are
conducted by the plant pathologiste Chemical studies are cooperative between
the Chemist and the agronomist on certain phases, and other phases are
conducted independently by the Chemiste A fifth type of investigation
includes studies of fleld, greenhouse and laboratory techniques relative te
the breeding, disease and agronomic lines of endeavor. Any one of the project
leaders may have work reported under this line project from time to time,.
Financial support of these imatigations’ is borne by As Ke Se, the
Oregon Agricultural Experiment Station, and the Irrigation Experiment Station
at Prosser, Washington. In addition, certain anmal grants of funds are
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 farnidhes laberatery,. greeshouse, offise md fisld facilities or cendusting ek
| the work st Gorvallis, The Irrigation xmmt Statien dlse furnishes |

a4, ottiss, mmmwm faatlsties hlupwrtoftmwrk&t o
' Hep productien tndimmli m been subject to wide varistion in
total tcrug-, total preduction ml oomr of produstion. The hop indum
suffered a severs recession in the early 1950's dus tolwpri«:. Ss.wcwﬁé
there has besn oomidcnble i-provmnt in this ui‘bnlt“n, ‘and the indwlﬂ'y
is once again on a sound busis, & continmation of expmion could, |
vhomr, btring sbout another yecession by 1961s The futurc‘ of hops will
depend upon the export mzwuwm in the next 3 or L years.
Following is a table showing acreages and production sinoce 196

Hop acreage and production in the Pacific Northwest, 1946=1957

d » 1958 estimate
%WM Yield per acre(lbs.)* ef 195 hop acreage #%
State S 1957 194655 1957 = Dew acres total aores
W“hingten 13’3& 15’200 1,686 1,560 3,&50 o 18,650
California 8,210 5,600 1,564 1,220 400 6,000
Oregon 12,980 h.500 1’333 1323’0 650 5,150
Idaho 1,075  2,L00 1,802 1,690 1,100 3,500
PNV 35,625 27,700 1,6 1,k 5,600 33,300

# From Hop Market Review, Vol XXXVIII Ne. 1, January 20, 1958, UeSeDehe,
AJMeSe, Grain Divisione

a» From The Brewers Bﬂllotin, Vols 51, No. 6, January 20, 1958,




 total 3ue76 38433

Yearly R
nean 61&3 6307 L1.0 &07 51.9 5302

Sky cover 8)
?g.ﬁm. Evapor; oCloaxr RNoe; . " No. Avge wind
(%) tion i ) m m r&g velogity

1957 Avge 1957 Avge 1957 yre 1957 yre 1957 yre 1957 yre JTe
Month 4 AVEQ A’!ﬁn mo A’fjso 1957 Avge
Apre 7845 8142 2.7hls 7 849 19 10,8 3 9« 121303 loTh 2410
June  75¢k 75,6 Le62h Le685 3 843 20 12,2 T 92 6 849 1,08 1,31
July 699 70T TeOLb 6,485 8 170k 23 10,3 0 3.1 2 2,8 1.86 1.47
Auge 7640 The8 54868 54923 13 159 1L 9e b 6a1: 2 341 189 1,50
Septe TheO 8140 5,036 3,829 18 15,9 7 8¢9 5 541 3 5.5 1.88 1,61
Yearly : '
total 61 7642 95 6346 26 LlJk 39 hhe2
Yeoar:

manly 7506 7606 5020 ka&l ‘ 1,58 105&
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«aurﬂy brud and 1m1m ﬂu wrk af a1l thrn pnjceﬁ hmm’ E‘-'Bz o

Mo ST

nrdw h nake th‘ results more nmimn, mm«s, ehoueal ml dinm

‘d;u are nll mﬂuﬂ by uvnutian trial within this linl pujeat uﬂﬁr
than being separated inte three scctiom at the report. |

(kmti.e dimity for the hmding progran consists of four w:ldely ‘
grown varieties and appre:d.uhly_ 5 mmdmticqs of which only a few remain,
'mxw}ef them are now represented only by first or later generation progeny, and |
some have been discarded entirely, Nene of the varieties or introductions
have exhiblited immunity to dewny mildew. Seme of them pessess acceptable
quality and agronomic characteristics, but nons of them are sufficiently
satisfactery in all important features that mpmmnt through bme&mg is
not desirable, |

The breeding program has been cenfined, in general, to intere
varietal crossing involving both domestic and foreign varieties. Selection
is based upon resistance to disease, primarily downy mildew, desirable
agronomic characteristics, and chemical analyses,

The testing of advanced lines has row reached the point where it is
necessary for final evaluation te take place under actual fisld ’eenditiena in
several locations., Release of any of the lines as recommended varieties ip
contingent upon their performance in such trials,

An informal memorandum of understanding has besn drawn up whish
will regulate an offe-gtation testing program in Oregon and Washington in
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| ‘!ha linu 193-1, 101'-1, 1%-!, ]&5—1, 123-1, m 139-I vﬂl ‘bo ‘ :
ﬁeama in Washington. The lines 112-1, 135-I, 1281 and 1eT wil mmi R
’ tuting in Oregone By 1959 mest ot those lima pwobnhlywﬂl bn in tut |
Frograns in califnmia nnd Idaheo,

There hwo besn adﬁimml changaa mxh in this line. projeet this
yeare T!u Early Maturity and the Late Mnturity vield trials wers digcentinued
- at the end of the 1956 season artar having yielded five years of data on the
 gonstituent lines. It was decided that nons of the lines would be carried
further in the program. | |

The high-low Fuggles selections were discontinued at the end of the
1956 geason, and the results are being sunmarized for publication. 'Hoét of
the selections are being held in order that eventually a study can be made to
dctamim the causes for their differences,

_ Genetic estimates were not computed this year due to lack of tim. i
‘It is planned that more work along this line will be done, however, it
~ will have to wait another year. More extensive genetlc estimates were nade
during 1957 from data collected in 1956 in the High=low Fuggles selections,
No summary of these data will be made here, but it will be included in the
publication on this particular trials



_ Crossj

Seed was eollpcted from a total of 262 controlled parentagovaﬁdfoééhé |
pollinated sources in 1957, |

The first LO crosses (Group I) in the list imvolve combinstions of
downy mildew resistant x resistant, resistant x susceptible, susceptible x
resistant, and sﬁsoeptible x susceptible individnals‘using the following female
and male plants as parentse.
Resistant females Susce females  Resistant males Susce males

106(506)  €19032 210(L10) C19027 121-2(525) C19062M 221-2(L25-1)C51101M
209(L409)  ©19026 212(L12) €19028 L21-1,2(225)C190LOM 317~1,2(317)C150LIM
1,09~2(209=2)C19067 216(L16) C19029 521-h4,5(126)C19010M 321-1(325) C190LIM
253 119120 31L(31h) C19076
2142 (41h=2)C1908L 505(105) €19063

Wherever sufficient seedlings are obtained from a progeny, approximately -

100 randomly selected plants will be grown under close spacing in the field for
a period of two or three production years, These progenies will be used to
furnish inheritance data on resistance to downy mildew and perhaps other
characteristicse Clones of the parental material will be grown in the same
nursery areas

Any seedlings in excess of 100 will be subjected to a greenhouse
downy mildew epiphytotic during the spring of 1958 for the purpose of screening
out downy mildew susceptible plants. Records will be kept of seedling progeny
performances for future comparison with mature plant progeny performanceses

19 crosses (Croup II) were made involving the parental combinations
from which at least 5 downy mildew resistant seedlings were obtained in 1957
or which had an insufficient number of seedlings in their progenies to

constitute a good test in 1957,



These crosses weres

57042
ST0L7
57071
57073
57088

57161
57162
57184
57186
57196

AN 5
) T 0L IR 4
bl R

79 crosses (Group III) were made involving female parents which, on

the basis of their open=pollinated progenies in 1956 and 1957, exhibited promise

as parents, These females produced progeny (OF) from which downy mildew resistant

seedlings were selected,

The males used in these crosses were those which had

resistant seedlings in either 1956 or 1957 when they were crossed with females

other than these,

This group of crosses was by far the largest group of controlled

crosses made, and except for group II could be expected to produce the greatest

percentage of superior seedlings, since all parents have been progeny tested

t0 some extent.
Females:

102w3
1112
113=1
201=1
202«3
203

208«3
211=-1

Males:

119«1,2
119=l1,5
120-1,2
1205

217'&,5
218.1,2

21h=3 501=3
3042 503«2
31h SOL=1
315«2 50l =2
3153 507=1
Lo1 507=2
Lo3 507=3
L05=2 511-3
219=1,2 L17-1,2
219=5 L17=5
318-1,2 L18«1,2
318a4,5 18«5
319«2(noX's) k19-1,2
319‘&;5 hzo-hgs

320aL,5

T=S L;8wS
15«5 50«5
23«5 58wS
35 615
35«5 Iy
365 1L8a5

LbeS

520=1,2
521e2
108=S
1105
119=5
12lims
221wl
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570L% 57086 57146 57215 57245
57051 57092 ST1h7 57230 57246
57053 57104 57118 57231 57247
57054 57105 57152 57232 57218
57062 57106 57153 57233 572L9
57063 57128 5715k S7234 57250
57066 57129 57156 57235 57251
57067 57130 57160 57236 57252
57068 5T 57183 57237 57253
57069 57132 57185 57238 57254
57070 57133 57192 57239 57255
57072 5713k 57194 h72L0 57257
5707k 57135 57198 57241 57258
57080 57137 57204 572h2 57259
57081 S71h3 57206 57243 57262

57082 571Lb 57214 572LkL

Group IV consisted of 18 crosses constituting a progeny test on a
number of new male lines which had not been used in the 1956 crossing programe
These males were crossed with two to four unselected females., OSuperior
breeding male lines will be selected for use in the breeding program on the
basis of the performance of their progenies in the 1958 nursery,

Males Frogeny test crosses cbtained

5182 (C520L0M) 57178

518«5 (C520L1M) 57175, 57120

519-2 (C520h2M)  ST7177, 57121

219«l (C51061M) 57176, 57119

223«5 (CSBOBBM) 57078

201-5 (C53078M) 57179, 57122

199=S (C53076M) 57111

317=L (CS1054M) 57110, 57155, 57170
119«5 (C520L48M) 57150, 57157, 57171
520=5 (C520LLM) 57172

No seed was obtained from crosses involving male line 197=3, This

male, along with 518«2, 223=5, and 5205, should be further tested next year,
199«5 and 20L=S have already been discarded because of extreme susceptibility
to downy mildews

Openepollinated seed was collected from all female plants in the
breeding block which were acquired in 1950 or later, in addition to Fuggles

and Late Clusterse This group of crosses (Croup V) will constitute a progeny

8
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" 4n the breeding program, _
1032 13 25-2 3062 koS-2 5021 Sorel
102-3 - 115«2(P) 215-3 306-2 1053 502-2 507=3 %
1033 122 222 306=3 061  502-3 5081
J04-1  201-1  301=1  308~3 k062 503l 5091  515-3(D)
109«1 2012 3wl 399-1(D) 4063 ggﬁ 510-1  Slb6el
11l-1 202~3 3013 309=-2( 0T=2 510=2 5162
1M1-2 20h-2(D) 302+1 313-1(D) LOB-2 SOhm-2 511-1 109-8
113-1 208~3 302-3 3.2 h13-2 SO0k=3 S11=2 139-8
1132 211-1 303-2(D) 316-1 1133 506=1  S11-3
113=3 211-2  30h=l 316=2 SUi=-1 506=2 5121
1lhy=2 213-2(D) 30L=2 10s=1  S01=3 506=3 512-3

Group VI in 1957 consisted of obtaining openwpollinated seed from
two new introductions which were asquired in 1956, These introductions are
Hallertau and Backa, I 56001 and I 56002, respectively. The intention
is to initiate a backecressing program for the purpose of ﬁmlﬁping lines
which possess the quality characteristics of the introductions in combination
with disease resistance, vigor, and adaptability of the better males.

17 orosses (Group VII) were made after August 1 which combined

several of the very late lines in the breeding block,

Late Late
ramalaaz neles: Cresses:

110-2(:@1':; 306=3(noX's) 513=3 118-4 57076 57123
115«2(noX's) 309=1 Sll-2 120=5 57077 57126
202 309=2 - 515«3 1215 57083 57127
209 312 516-1§mx'n) 217-2 57084 57168
213-2 3132 Slé=2(noXts)  218«1 57090 57221
m-sgmxta) 316«1({noX's) 219-1(noX's) 57091 57223
303-2(noX's) LOT7=3 220.1 711 S722)
306=1 (DOX'8) 502-2(noX's) 2212 5T116 57227
306-2(neX's) S1l=2(neX's) 3185 ST11T

Following stratification at 36°F in moist vermiculite for a peried
of six weeks the seed will be germinated in the greenhouse, With the exception

of portions of the progenies in Croup I, all seedlings will be subjected to
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be trtnstbrr!d to the field !hr further evaluation,

: As a matter of interest, no seed was dbtnined from a fairly large
epenspollinated sample of cones from BB 107=1 (507-3) C 5L029 in 1957,
This line may be sterile similar to 128 I (C 19113) and 515-1 (115«3) C ShOO09,

Seedling Nurgery
A total of 827 seedlings were selected following tho‘grecnhouse,

downy mildew screening program in the spring of 1957. These seedlings were
transplanted in the field under normal spacing where they will grow until the
end of the 1958 season, At that time a smnil mmber of the outstanding
seedlings will be selected for subsequent evaluatione

The 827 seedlings represent 197 progenies ocut of a total of 273
controlled parentage and openepollinated sources obtained in 19564 These
seedlings comprise approximately two percents of the 10,000 seedlings sube

Jected to the greenhouse screening programe

Selections saved in 1957

21 selections were saved from the 1953, 195L and 1955 material
in the disease nursery. 19 selections were saved from the 1956 mursery.
The males in these groups will po into the breeding block where they will be
progeny tested for breeding behaviore The females from these groups will
be increased and grown in fiveehill observation plotse The ebservation
plots will serve also as increase plots for those lines which appear to

warrant further evaluation in the digease nursery and in yield trialse



Cress Nos |  Pedigres
57001 106 (506) C 19032 x 1212 (525) G 19062 M
$7002 106 (506) C 19032 x 2212 (425e1) C 51101 ¥
57003 106 (506) C 19032 x 317«1,2 (317) C 19041 M
57004 106 (506) G 19032 x 321-1‘(325) C 19049 M
57005 106 (506) C 19032 x L21-1,2 (225) C 19040 M
57006 106 (506) C 19032 =x 521=4,5 (126) C 19010 M
57007 209 (4O9) C 19026 x 121=2 (525) C 19062 M
57008 209 (LO9) C 19026 x 2212 (L25e1) C 51101 M
57009 209 (LO9) C 19026 x 317«1,2 (317) C 190L1 M
57010 209 (LO9) C 19026 x 321=1 (325) C 190L9 M
57011 209 (LO9) C 19026 x L21=1,2 (225) C 195040 M
57012 209 (LO9) C 19026 x S521eh,5 (126) C 19010 M
57013 210 (L10) C 19027 =x 317=1 (317) C 19041 M
5701k 210 (L10) ¢ 19027 x 521ek,5 (126) C 19010 ¥
57015 212 (L12) C 19028 x 121-2 (525) C 19062 M
57016 212 (L12) C 19028 x 221e2 (425-1) C 51101 M
57017 212 (L12) € 19028 x 317-1,2 (317) C 19041 M
57018 212 (L12) € 19028 x 321l (325) C 19049 M
57019 212 (k12) G 19028 x L21=1,2 (225) C 15040 M
57020 212 (412) G 19028 x 521eh,5 (126) C 15010 M
57021 21hm2 (Llh=2) C 19084 x 317«1,2 (317) C 19041 M
57022 216 (L16) C 19029 x 321=1 (325) C 190L9 M
57023 216 (L16) C 19029 x 521=k,5 (126) C 19010 K
5702L  31L (31h) C 19076 x 121=2 (525) G 19062 M
57025 31k (31L4) C 19076 x 221«2 (L425e1) C 51101 M



stoer
57028

57029

57030
57031
57032
57033
57034
57035
57036
57037
57038
57039
57040
5701
57042
57043
ST0LL
57045
57046
57047
57048
57049
57050

31h (3h) © 19076 x 317-1,2 (317) C 190k1 X
31k (31k) ¢ 19076 x 3211 (325) C 19049 M

31k (314) C 29076 x h21e1,2 (225) C 190kO M
3k (314) C 19076 x 521eh,5 (126) C 19010 M
L09=2 (209+2) C 19067 x 317-1,2 (317) C 19041 M
10«2 (209=2) C 19067 x 521-4,5 (126) C 19010 M
505 (105) C 19063 x 121-2 (525) C 19062 M

505 (105) C 19063 x 2212 (L2S-1) C 51101 M

505 (105) C 19063 x 317=1,2 (317) C 190k1 M

505 (105) € 19063 x L21-1,2 (225) C 190LO M

505 (105) C 19063 x 521h,5 (126) C 19010 M
25-8-1 19120 x 317=1,2 (317) C 190L1 M

25-5-I 19120 x 321-1 (325) C 190L9 M

25«81 19120 x L21-1,2 (225) ¢ 19040 M

25-8=1 19120 x 521eh,5 (126) C 19010 M

101-2 (501-2) C 50075 x O P

101-2 (501=2) C 50075 =x 120=132(523) C 19060 M
102-3 (502«1) € 50091 x O P

102-3 (502-1) C 50091 =x 320=1,2 (323) C 19047 M
103=3 (503~1) C 52016 x OF

104=1 (504=3) C 53046 x O P

108 (508) C 19033 x 124=5-C 19183 M

109«1 (509=3) C 53050 x O P

111-1 (511=3) C 53052 x O P

111-2 (511-2) C 5005k x O P



ST0SL 111-2 (S11-2) ¢ 5005k x kig<1,2 (221) C 19037 X
$7052 13-l (513-3) G 53053 x 0,7,

57053 1l3al (513=3) C 53053 x 12l C 15183 M

§705k  113-1 (513-3) G 53053 x 219+1,2 (421) G 19053 ¥
57055 . 113=2 (513«2) C 52018 x O P

57056 113-3 (513-1) G 52017 x .O'P

57057 1lhe2 (S1he2) € 52021 x O P

57058 113 (S1hel) C 52020 x O P

57059  115-2 (515-2) C 53054 x O P

57060 3122~ 119208 x OP

57061 201l (4O1=-3) C 53030 x O P

57062 2011 (LO1=3) C 53030 :x 119=1,2 (521) C 19058 M
57063 203~1 (LO1=-3) C 53030 x 217«1,2 (L17) C 19050 M
5706L 2012 (LOle2) C 52006 x O P

57065 202-3 (LO2-1) C 53031 x O P

57066 202-3 (LO2=1) C 53031 x 217«h,5 (L18) C 19085 M
57067 202-3 (LO2-1) C 53031 x 320=1,2 (323) G 19047 M
57068 203 (403) C 19022 x 120-1,2 (523) C 19060 M
57069 203 (LO3) C 19022 x 121-k,5 (52h) C 19061 M
57070 203 (LO3) € 19022 x 218«1,2 (419) C 19051 M
57071 203 (403) C 19022 x 318-1,2 (319) C 19043 M
57072 203 (L03) C 19022 x 320«k,5 (324) C 19048 M
57073 203 (h03) C 19022 x L1Be1,2 (219) I 19006 M
5707k 203 (LO3) C 19022 x 119=S- C 19180 M

57075 20h=2 (LOL-2) C 53035 % O P
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Cress ¥e. . - Pedigres

S7076 2042 (LOh2) C 53035 x 217-1,2 (L1T) C 15050 ¥
S707T7  20h=2 (LOke=2) € 53035 x 220-1 (423) G 1908k N
570718 206 (406) C 1902k x 2238~ C 53088 M

57079 2083 (408«1) C 53037 x OP

57080 208-3 (L0B-1) C 53037 x 119,5 (520) C 19057 M
57081 2083 (LOBw1) C 53037 x 120-5 (522-1) C 19059 M
57082 208.3 (L08-1) C 53037 x 31B8=k,5 (320) ¢ 190Lh M
57083 209 (LO9) C 19026 x 1215 (524) C 19061 M
5708 209 (LO9) C 19026 x 217«2 (417) C 19050 M
57085 2111 (411-3) C 53040 x O P

57086 211-1 (411e3) C 53040 x 119=S= C 19180 M

57087 211=2 (k11-2) C 53039 x O P

57088 2112 (411-2) C 53039 x 219=1,2 (L21) € 19053 M
57089 213-2 (L132) C 5L025 x O P

57090 213=2 (L13=2) C 54025 x 217=2 (L17) C 19050 M
57091 2132 (h13-2) C Sh025 x 2201 (L23) C 1905L M
57092  21he3 (h1h=1) C 19083 x L20=-h,5 (22h) C 19039 M
57093 215-2 (4152) C 52013 x O P

S709h  215-3 (L15«1) C 52012 x OP

57095 222- I 19209 x OP

57096 301l (301=3) C 50040 x O P

57097 301-2 (301=-2) ¢ 5002k x O P

57098 3013 (301-1) C 50019 = OP

57099 302-1 (302-3) C 52001 x O P

57100 302=3 (302-1) C 51065 x O P



SME 3032 (303:2) ¢ 5302 x 0P

57102 30L=1 (30Le3) C 52002 x 0P

ST103  30l=2 (304-2) C 53023 x O P

STI0L  304e2 (304=2) C 53023 x 219-1,2 (L21) C 19053 M
57105 30Le2 (304=2) C 53023 x 218=1,2 (419) ¢ 19051 M
57106  30ke2 (304=2) C 53023 x 318-1,2 (319) C 19043 M
57107  306=1 (306-3) ¢ 51105 x o P

57108  306=2 (306=2) C 51104 x O P

57109 3063 (3061) C 51103 x O p

5T110 307 (307) C 19020 x 317l (318=2) C 5108k M
57111 307 (307) C 19020 x 199=Se G 53076 M

57112  308=3 (308-1) C 51021 x 0O P

57113  309«1 (309«3) C 53026 x 0 P

571 309=1 (309-3) C 53026 x 1205 (522«1) G 19059 M
5T115  309=1 (309=3) G 53026 x 318=5 (320) ¢ 190LL M
57116  309-2 (309=2) C 53025 x O p

STIL7 3092 (309=2) C 53025 x 1205 (522=1) G 19059 M
57118  309-2 (309«2) C 53025 x 2191 (L21) C 19053 M
57119 311 (311) I 19001 x 219l (L22-2) ¢ 51061 M
57120 311 (311) I 19001 x 5185 (120) C 52041 M
57121 311 (311) I 19001 x 5192 (121) C 52042 M
57122 311 (311) I 19001 x 20)=Se C 53078 M

57123 312 (312) G 19021 x 318-5 (320) G 190LL M
5712Lh 3131 (313«3) C 53028 x 0 P

57125  313«2 (313=2) C 52004 x O P



Cross Nos

57126
sn27
57128
57129
57130
57131
57132
57133
57134
57135
57136
57137
57138
57139
57140
5711
571k2
57143
571k
571k5
571L6
57147
57148
57149
57150

313-2 (313-2) C 5200k x 3185 (320) G 190WL M
313e2 (313=2) G 5200 x 1205 (522«1) C 19059 M

31k (31L) © 19076
314 (314) C 19076

31k (31k) C 15076
31k (31L) € 19076
31k (31h) C 19076
31h (31k) ¢ 19076

x

x

x

X

X

> &

120-5 (522-1) G 19059 ¥
121<4,5 (52k) C 19061 M
2211 (L25«2) C 51114 M
218-1,2 (L19) G 19051 K
100=5= C 19173 M
12h=Se C 19183 M

315-2 (315=2) C 19078
3152 (315«2) C 19078
315«3 (315«1) C 19077
3153 (315=1) C 19077
3153 (315«1) C 19077
316=1 (316~3) C 52005
316=2 (316=2) C 53029
316-2 (3162} C 53029

X

X

X

318«L,5 (320) © 190LL M
319«k,5 (322) ¢ 190L6é M
110=5= G 19173 M
h17=1,2 (217) C 19036 M
119«1,2 (521) G 19058 M
OP

0P

218=1,2 (419) C 19051 M

322« I 5600L x OFP

Lo1 (201) ¢ 19012
L01 (201) C 19012
o1 (201) ¢ 19012
LO1 (201) ¢ 19012
Lo1 (201) ¢ 19012
JOL (201) C 19012
401 (201) ¢ 19012
402 (202) ¢ 19013

X

X

p 4

X

217-2 (L17) C 19050 M

219«1,2 (L21) C 19053 M
219-5 (L22=1) C 51060 M
221=1 (L25e2) C 5111k M
320-L,5 (32L) C 190L8 M
418-1,2 (219) I 19006 M
521=l,5 (126) C 19010 M
L19=5 (222) ¢ 520L8 M



W03 (203) 0 19001
193 (203) © 19011
ko3 (203) ¢ 19011
0L (20h) C 19004

5753

smiss

sNnsT

57158

57159
~ sneo

ML
57262
57163
5726k
57165
57166
57267
- sT168

- 5Té9

- sm70
57171
57172

57173
57i7h
ST
57176

103 (203) ¢ 19011
WOk (20k) ¢ 15014
h0S<1 (205-3) C Sk012
4052 (205-2) C Sho1l
L05-2 (208-2) ¢ ShO1
405-2 (205-2) G 5LO1L

h0S=2 (205«2) ¢ SLOLL

L05=3 (205-1) C 54010
k06«1 (206=3) C 54013
Lob-2 (206-2) C 50022
406-3 (206~1) C 50021
Lo7=2 (207-2) C 5LO15
Lo7=3 (207-1) C 5L01L
Li0B=2 (203=2) C 510k9
L1 (211) ¢ 19015 x
L1 (211) ¢ 19015 x
l11 (211) ¢ 19015 =x
L13-2 (213-2) G 50053
k13«3 (213-1) C 50052

MowowoMoMoN u ;“

;m-s.-c 5331343 o
‘us-,2 (511) 0 msu e
74,5 (128) 0 19085 M .
084,35 (320) € Lokk W

317<h (31842) © 5108k M
W91, 2 (221) C 19037 ¥
- K19-5 (222) C 520l8 M
x OP |

x 9P

219-5 (122-1) G 51060 ¥
K17-5 (218) ¢ 52046 M
L28-5 (220) G 52047 ¥
op

¥ M M M

0P

"

x OF

x OP

x OP

x 118«} (518) I 19005 M
x 0P

317-h (318-2) C 5105k M
l19«5 (222) ¢ 52048 M

'520-5 (124) C 520ik M

x0p
0P

K16 (216) I 19003 x 5185 (120) C 52041 M

116 (216) I 19003 x

219-l (L22-2) C 51061 M



116 (216) 119003 x Siv=2 (121) C S20k2 M

h16 (216) T 19003 x S518.2 (119) C 52040 M
116 (216) T 19003 x 2013~ C 53078 M

s
STAT8
57179
57180
57181
57182
57183
5718k
S7185
57186
57187
57188
57189
57190
57191
57192
57193
5719k
57195
57196
57197
57198
57199
57200

h22 156002 x OFP

501-1 (101«3) C 50016
501=3 (101~1) C 50008
501=3 (101«1) C 50008
501~3 (101-1) C 50008
5013 (101-1) C 50008
501~3 (101-1) C 50008
502«1 (102=3) C 51048
502-2 (102-2) C 51041
502e3 (102-1) C 51027
503-1 (103=3) C 50028
503-2 (103-2) C 53002
503-2 (103-2) C 53002
504~ (10he3) C SLOOL
50L~1 (10L~3) C 5LOOL
50k-2 (10L2) C 54003
SOke2 (104=2) C 54003
S0L=2 (10Le2) C 54003
50ke2 (10li=2) C 54003
50L=3 (10kel) C 54002
506=1 (106=3) C 50032

x0P

x

x

x

X

X

oP
320=L,5 (32L) C 19048 M
Li20al,5 (224) ¢ 19039 M
517-1,2 (117) C 19008 M
521=h,5 (126) C 19010 M

x0P

x0P

x0OP

xQPF

x0OP

X

x

X

x

318,85 (320) € 190LL M
oP

318-1,2 (319) C 190L3 M
0P

2212 (hi25-1) C 51101 M
221=1 (L25-2) C S111kL M
5212 (125) C 520L5 M
oP

oFP



Cross No,

57201
57202
57203
57204
57205
57206
57207
57208
57209
57210
57211
57212
57213
5721L
57215
57216
57217
57218
57219
57220
57221
57222
57223
5722}
57225

Iediges
506-2 (106-2) € 50031 x O P
506m3 (106~1) ¢ 50030 x O P
507~1 (107-3) € 54007 H x O P

507=1 (107-3) € 54007 H x 221~1 (L425-2) C S1114 M

5073 (107-1) C 54005 x O P

507=3 (107=1) C 54005
508-1 (108-3) C 50046
509-1 (109=3) € 50056
510-1 (110-3) C 52038

“816w2 (110=2) C 52037

511-1 (111-3) C 50080
511-2 (111-2) € S00TX
511-3 (111-1) C 53007
511-3 (111-1) C 53007

x

X

X

319-4,5 (322) C 190L6 M
or
0P
oP
oPp
or
0P
0P
318-1,2 (319) ¢ 190k3 M

511~3 (111-1) C 53007 x L18~5 (220) C 52047 M
512-1 (112-3) C 50114 x O P

512-3 (112-1) ¢ 53008 x O P

512~3 (112-1) C 53008 x 217-4,5 (418) C 19085 M
513-2 (113-2) C 50017 x O P

513=3 (113-1) C 53010 x O P

513-3 (113«1) C 53010 x 218~1 (L419) C 19051 M
5lh=2 (114-2) C 53013 x O P

51h=2 (11h=2) C 53013

X

218-1 (419) C 19051 M

S1h=2 (114=2)/C 53013 x 221-2 (L25-1) C 51101 M
S1h=2 (114=2) C 53013 x 521-2 (125) C 52045 M



515-3 (115%1) C $300k x O 7
515=3 (115«1) ¢ 53014

516-1 (116=3) C 53018 x 0P

516=2 (116e2) C 53017 x O P

7«5 C 19102 x 1195 C 19180 M

7=5 C 19102 x 217-L,5 (L18) C 19085 M
7=5 C 19102 x 517=1,2 (117) C 19008 M

\ Cross ﬁe..
57226
57227
57228
57229
57230
57231
57232
57233 15«5 C 19110
57234 15«5 C 19110
57235 23«5 C 19118
57236 23«3 C 19118
57237 3L« C 19123
57238  3LeS G 19123
57239 3L=S C 19123
57240 35«5 C 1912l
57241 35S C 1912l
57242  36-3 C 19125
57243  36=5 C 19125
5724 L1-S C 19129
57245  LleS C 19129
57246  L1=S C 19129
57247  L6eS C 1913k
57248 L46eS C 1913L
57249 LB=S I 19016
57250 L85 I 19016

x

X

X

318«1,2 (319) C 190L3 M
110=5 G 19173 M

217-1,2 (L17) C 19050 M

1105 C 19173 M
121h,5 (524) C 19061 M
221~1 (L2S-2) C S11LL M
1085 C 19172 M

L17«5 (218) ¢ 520L6 M
108«5 C 19172 M

520«1,2 (123) C 19009 M
12LeS C 19183 M

121=L,5 (224) C 19061 M
L20=ly5 (224) C 19039 M
520=1,2 (123) C 19009 M
319sL,5 (322) C 190L46 M
517=1,2 (117) ¢ 19008 M
l19=1,2 (221) C 19037 M
12L=S C 19183 M

x 118 (518) I 19005 M

w



Cross . . Pedigres

57251
57252
57253
s725)
57255
57256
57257
57258
57259
57260
57261
57262

Notes

50-5 19137 x 120-1,2 (523) C 19060
58«3 C 15139 x 1195 C 19180 M
61=S C 191h2 x 119«L,5 (520) C 19057 M
61-8 C 1912 x 521e2 (125) C 52045 M
61«3 C 19142 -x 108«S C 19172 M

73«5 C 19152 x 108=S C 19172 M

9heS C 19164 x 119=1,2 (521) C 19058 M
9u=S C 1916k x 1185 (220) C 52047 M
9h=S C 1916 x 110e5 C 19173 M

109«S C 52033 x O P

1395 C 52036 x O P

1h8aS C 19’200‘ x 521=2 (125) C 520L5 M

Revised breeding block numbers listed first
and old numbers listed second,



Good vigor, some mildew ‘

Fair hop, strong (pleasant), soms mildew ;
Not much wiger, strong (pleasant), scme mildew
Fuggles typs, fair vigor, soms mildew

Fot mach vigor, fairly rich (sweet), soms mildew
Fair vogor, late (looks rich), no mildew
Young plant, mild (somewhat off), no mildew
Late, amall cones, no mildew

Fuggles type, no mildew

Small plant, no mildew

Good vigor, sweet, no mildew

Mild (low lupulin), no mildew

Small plant, sweet, no mildew

Very good vigor, sweet, some mildew

Good wigor, poor conmes, late, no mildew

Fair vigor, no mildew

Good vigor, rich, seeded, mildew susceptible
Hermaphroditic, male and female fertile

Young plant, gles type, some mildew
Leafless, rich (sweet), some mildew

Late, no mildew

Med. aroma, long cone, not hopped down well

Med, strong, small cone

Mild, high prop. cones, large cones, shatters, red vine
Sweet, late, good set

Very good viger, nice appearance

Strong, sweet, long pointed cone, not much vigor
Hed, aroma, good set, small dark cones

Med. aroma, tight cones

Mild, good set

Med, aroma, good vigor, dark cones

Hed, atrong, long arms, high prop. cones, small cones
Sweet, small cones, not hopped down well

Good vigorous male

Med, aroma, compact cone, seedless, not much vigor
Med, mild, largs cones, good set

Rich, strong, rapgped cone, not much vigor

Med, aroma, large cones, shatters, hopped down well,
good set

Large tight cone, does not shatter

Ragged, seedless, very poor vigor
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uildew émlapmnt in spite of the weather, An onrhud mt tprv mm
with automatic humidistat is mm«a over an area utwu appmxlmuly 200
individual plants can be tested in any one year, The mursery area containg
a scattering of mildew suaceptiblc varieties arzmnd and thmug!wut to prevm

for inoculum and for mintenanm af mildowe

Testing Procedure: v :
Selectod lines were planted in the mursery avea in 1955 and 1956,

These included selected individuals from the 1953 and 1955 bulk plantings

and 2 or 3 plants each of lines in the Corvallis-Frosser yield triale On
May 21, 1957 all plants were uniformly inoculated with a downy mildew spore
sugspension, At that time the nursery area already contained a largs amount
of natural infection, Inoculation was made during a2 period when conditions
for infection were good, Disease development was rapid and severe,
Results:

On May 31 and again on July 6, each plant was exsmined and rated
for mildew severity, The table below shows mildew rating and disposition
of the plants,



no new mildew 2~10
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* Rating key: == missing hill
0 ® no mildew
L‘H@tﬁﬁm-am.hﬂimwum-nowuu
M = moderate mildew = 1 to 3 spikes
s--nueMMw-Bormntha

% Selections saved for further testinge A1l others discarded except
mwdeMMumdﬂmnﬁnﬁyMthtuh 3ee report
section sntitled "Selsctions saved in 1957",
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Sed
G2

=10
9=ll
Gul?2
Yel3
Gy
J=1S
9«16
9=17
9=18
9el9
920
Gm21
w22
me 3
9«2}
925

.&&;

Fuggle
C5510k

104-T
10k=I
132-1
107=1

108-1

123«
1091

1121
135-1
123-1

12h-1
123-1

127=1 -

M
4]
4]
8
L
3
L
o
3
M
L
8
0
8.
0
5
0
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small

10=9 135«
10«10 124=T
10=11 109=1
10=-12

10=13 LoCe
101l 12heI
10«15 127=I
10=16 139«I
10-17 ang.
10-18 Backa
1019 LeCe
10=20 103=I
10=2] 108=I
10=22

10=23 Bull,
10=2l; 138=1
10=25 LeCe
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113 - - 12«3 139=I 8 ]
Nl - - 12-ly C19039%M O L
N5 0= 0 ¥ 12«5 Cl90h6M 0O L
11-$ - - %22-6 cisohl o L
' 11-’ - - u? . Fugg. ’ ﬂ L
11J - - 12‘3 - -
1le9 108«I L 8 12«9 CSL10IM L L
11=10 - - 1210 C19170M L s
11«11 CI5009M O s small 12-11 - -
1112 L 8 small 12«12 C19037TM O )
11-13 - - 12-:13 - -
1l-1k C19173M ¥ M small 12«1} - -
11-15 1231 M s 1215 C190L1M L L
11«17 12lmI 0 S 12-17 107-1 L 3
11=18 C191734 O M small 12-18 - -
1lel9 127« 0 8 1219 108«I S S
11-20 C19170M L L 12«20 C19047H XN g
11=21 - - 12«21 C190508 O L
1122 - - 12-22 190074 O S
1123 135~1 0 L 1223 1121 s $
1l=24 119005 © M small 12«2h - -
11=25 C19050M L L small 12425 1231 8 s
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) WMMMtanmnmmn = g
fnw ﬁr«wﬁlﬁvnn-mbyngm»mmxhﬁﬁ'yw‘;;
asts (1956mpmp;,15-23) demenstrated that most ormmmmpﬁbh
' mpqmm-mwmmr testing by groenhouse ‘inoculation

" with dewny nnm, and that diftmneu in dcmc of susceptibility existed

beth m_ag*croms and among the mm.m- within certain orosses, The
same gomri.l precedures were followed in 1957 as in 1956, |
Procedurs

Seed from the 1956 crosses was germinated and seedlings planted in
flats in the usual way by S. N, Brooks, When seedlings were 10«1l weeks
old they were heavily ineculated with downy mildew spores en April 2s, tbn |
ineeulated again May 2 end May 10, Inoculum consisted of sperangia collected
from 6 different varieties or lines of heps to include possible different |
races of mildew, Sources of inoculum eame from Early Clusters, Late Clusters,
128~I, 18«3 and 2 selsctions in the disease nurserye

Spere suspensions were prepared by washing systemically infected
"gpikes" then filtering to remove the lafger particles of seil and plant
debris, Inoculatien was accomplished with an elecirically pewered paint
sprayer operating at 20 pounds preaauro.' Twenty milliliters of uniform
spere suspension were applied to the undersides of the leaves of seedlings
in esch flat, Humid conditions were maintained by covering the seedlings
with several layers of cheesecloth saturated frequently with waters

Good infection was obtained and disease develepment was satisfmtory;
but not as rapid or severe as in the 1956 tests Selection for resistant
plants was made May 21 to May 25, The number of progeny from each cross
was mscordede A record wasimade of the number of planis beceming
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geods By obnmt.m :I.t was uppmnt that dmoaneu in 'wmtsa 114 ” SRR

existed mng tha proguv. In ‘contrast to the 1956 uat, many cases of

escape or mmmity of individual nadlings wers oburnd. It was appmnt,

: however, abat differences in dagr» of sumptibﬂity omttd both ameng -

crosses and ameng individuals within certain crosses. The table below shows
the reaction of seedling from the 1956 cresses to downy mildew,

Mildew Severity Rating of 1956 Crosses.

Cress Heo progeny Nes pregeny Per cent
Nunber tested systemically systemie
infected infection
1-0P 388 23 Se9
12«0P 1459 1y Lol
13 376 1 249
lh ) 30 0 0,0
15«0P ks 3 1.2
22«0P L8O 10 2.1
23 152 2 1.3
2)4=0P 335 3 09
28 92 L Le3
29 87 0 0,0
30«0P 109 1 0.9
32«0P il 1l Oe3
33 , 68 3 Lok
86 70 4 Se7
d L2 3 Tel
37 79 0 0.0
Li2«0P 91 2 2.2
L1=0P 297 9 3,0
h3 ‘ 135 L 2.9
149=0P 383 L 1.0
S0=0P 39 0 0.0
58 kbl 3 6.8
51=0P 204 2 «98

w W »uwwuymwwwuu»»
w ‘

Mildew
severity plants
rating

3
3

A
*
W

~ R
wn

»
W

BQ.'

Xept

WE - 0wk mano~nebiRoak

% Based en a scale of O = none, l=light, 2 = mederate and 3 = severe

disease develepment
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| 25 0 00 2 2
2 0 %0 3 1
20 7 249 3 3
e ! o 3 ¢
130 2 LS R 3
e 4 2 6oy 5 3
3 0 a2 3
n 1 207 2 3
% 2 W3 3 ;
235 8 3ol ? ‘

No, cresses Total plants
187 | 31.357

Discussion and conclusions:

From the data in the table above there are apparent differences
in susceptibility of pregeny of certain cresses to systemic infection, ’
Resistance to systemic infection is more important from a field nai&tamav |
standpoint than any other typse Degres of systemlc infection rangsd from
0 to 24 per cent among progeny frem 187 crossem, Certain cresses showed
good everall mildew resistance, and several, auéh»as cross ‘Ho-. 1, showdd
both resistance and vigore | | |

Approximately 0827 seedlings were selected for field planting.
From these, desirsble agronomic types will be selected and piamd in the
disease nursery for further evaluation.

As a result of the 1956 mildew screening program 363 seedling
were selected from smong about 8,000 testeds These were observed during
the 1957 season. Twentyesix, or about 7 per cent, became infected with
" mildew but ohly two were severely affected. At the same time, suscepiible
varieties in the yard were frem 50 to 80 per cent infected, on a hill count
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© See 1956 Amual Repors, pe 25e
- ‘See 1956 Anmual Repert, pe 25s
 Experimental resultst |

At Corvallis data were obtained on ylsld, relative maturity,
alpha=scid, oil ééamnt, and sidearm length. Becauss of missing and young
hills in the quality trial atcarvﬂlisheatﬁuptmmﬁowpmm
statistical analysis for slpha=acid and oil content.
| At Prosser data were obtained on yleld, niphn-neid and oil content.
Yield data are not available at this writing and will not be included in
this report. It is a matter of interest that harvesting at Prosser was done
with the mechanical experimental picker developed by the Irrigation
Experiment Station. _

A table follows which snmrizes the most important information
obtained on these lines in 1957. Additional agronomis data and brewer
evaluation en these and other lines are contained in the Experimental Yield
Trial section under CReS5-ls Additional chemical quality data are given in
sections A, B and C of this report under CReS=5,
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 BoGeld IS0l 15101250 24
Bullien IS5081 — = Meds
103I (W)C19205 2140 1640 26 Late
106-I  C19123 1500 130 32 late
1071 (Wc19213 2760 2010 33 meds
108-I (W)C19138 1940 1850 32 Med.lste
109-I 19145 2100 1600 30 Med.
112-1 (0)C19215 2680 1850 36 Late
123-1  C19081 2270 2270 37 Meds
- 12heI  C19086 1650 1570 33 Med.
127-1  C15108 1140 1060 28  Med,
132-1  C19136 1920 1520 33 Meds
135=X(0.W)C19251 17h0 1310 29 Med.late
138-I  C19202 1290 1320 25 Med,
139-1 (W)C19195 1980 1470 35 Late
kT (0)C19077 2160 1690 28 Med.late Goed
Mean 1940 1600 30,4
Isp 5% 690 480 7
cv (%) 21 20 30

Data gsupplied by S. T. Likens,

Lines slated for off-station testing in Oregon.
Lines slated for off-station testing in Washington,

1.0k

© 070
1.13

0.72
0.8L
1.25
0.L8
1.20
0.69
0.60
1,66

.47

2,04
3499

552

Le31
5495
6470
2.90
3.5k

3400

2.45
k91
3463
2435

1400

0.55
Ok
0476
1.22
1.34
1.06
0492
0.53
0.79
031
0,60
0490
Okl
0,58

075

063 045
10s . 12«
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o mh-x, m-x. 135-:!. 13&-1 mwu Ge14 were lever ylelding thaa. Late

“'éluhﬂ duﬁux the two yvm. ‘In 1”7 uh mu wh-I, 127-!, 133-1 M
Brewer's Gold were 1mx- yiouinc than r.m ahm“. Some .mma roquir. &
T mpmdertmummmu. x.mcmtm reaches its
naﬂmyicldunﬂlyhym seeond Qrthirdyur anrcgcn, mmrm
free conditiens is an excellent produger. It is autieipatcd that by mxt.
ynratwefwnm:wﬂlmnnualmn Myicld

With regard to date of mturity, none of m l.tnss were u urly
as Fugghs. Most of them wers medium between Fuggles and Late Clusters,
however 103-I, 10h~I, 112-I and 139-1 a;:pnmd to be somewhat later 'shn
Late Clusters. Maturity is difficult to determins and these observatinu
are subject to modification.

The results on storage stability are of interest. A more complete
discussion is glven of this in section GB.OS-SA part. C, however & few comments
should be made at this point, In gmi'nl mest of the lines appeared to store
well based on one year's observation. 103-I deteriorated quite badly, but
1t petained its original condition better than Brewer's Gold and Bullion,
two cemmercial varieties which are objectionable in this respecte None of
the lines appeared to store as well as Late Clusters. )

Significant differences in alpha=acid percentage and oll content
were indicated in the Prosser samples. In general, both alpha~acid and oil
were lower in thc?rosser samples than they were in the Corvallis samples of

the same lines,
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. mzpmxmnm pnmenung.mm uhmlmmin |
"-1153 ms-hm plets npmmd five times in a mdam:ndhhck design, o
The 27 cxperiurxbﬂ. lines npresentnd & group. ef ulntiens which

h:ﬁ'bun m in 1950 out of cm:m made in 19496 Althangh nst« of them

* were intormediate in maturity thcre was considerable range for this eharachn- )
4stie from medium early to late (later than Late Clusters),

The $rial has been mrmgr irrigation and has received from »
two to four irrigatiens per season, Aﬁplieatim of N, P, and K fertilizers
have been made every year sither by ringing the hills or by broadcask
spplications Attempis have been made to control insect and disease pests,

The overall cultural program en this trial has been carried out in a‘
manner consistent with good management practices,
Experimental results: |

In 1957 data were obtained on yield and relative moisture loss in

dryings The kiln=dried samples were subjected to organoleptic evaluation
by r.maent'ativés of BelsRele for the therd consecutive yesr,
A summary of these results is given in the following table,
Further information on soms of these lines is given in the
Corvallia-?msui Yield Trial report and sections A, B, and C of CRe5-5

report,.
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25% 1351
26» 1381

27 1391

28 1L1I

29% ULT

Hean
1SD (5%)
cv (%)

# Entries in the Co
(0,W) Entries slated fo

c19136
C19181(GF)

c19202
€1919%
c19204

¢19077(0)

respectivelye

1/ VNotes taken from comments made by Mre

2290 2100
2510

2090 1970
520 330
20 18

210
s
T 21.3

22.8
2342
2lie3
2647
2543
23.8

2hel
242
6
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rvallis-Frosser Yield Trial
r off=station testing in Cregon and Waskington

OHNHOOOOOND OHMOOOCOOHNOOOOODONM - o L T

. Lth best)
Mild, atyplosl,sweet & grassy
Paiy,flavor slightly perfusis

Flaver off, bitter

Hioce hop (Sth best)
Strong, sweet

Bitier srema N
S8lightly bitter
Slightly eoff, fair hep
Weedy and bitter

Off, bad

Sweet, slightly bitter
Geod hep (2nd best)
Off, weedy

81ightly weedy and bitter
0£f, slightly garlicky
Slightly off, sweet
Off, ”‘dy, bitt‘r
Sweet, strong, bitter
Sweet and bitter

off 9 strong

Sweet, chalky

Very goed hop (1st,best)
0ff, strong, bad
Sweet, strong, grassy
Off, strong

Good hop (3rd best)

Frank Schwaiger (Anheuser-Busch)e

Underlined yields are greater than that of Fuggles on the basis
of the LD (5%)
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i ‘“' fouryear period daring whish yisld dsta have been cbtained, Signifioast
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- £OF Yhs, 2’ cntrin wn ever 1900 IM. of knu-dr!.u hops per acre, 126-1 was

 jewdth s Fisld of 1200 Ibss por scre and 112~Im high with a ylald of 3139
lha. mnn- m:m of thn varieties mtahldﬁd Fuggln on the bagis of the

o 139»

In the four-pesr:sumary of ylelds, significant differences were
indicated for lines, replications, years, and the reps. x years and lines x
years interactions. These data suggest that the lines ylelded differently
~ from each ether, that their perfermance was influenced by seasons, and that
the seasonal influence was not the same for all llnes. The data further
suggest that the replications yielded differently and were subject to seasonal
(probably cultural) variation from yesr to year.

Yields over the foureysar peried ranged from 1520 1bs. for 117eI
te 2690 lbs, per acre for .112-1, a range of 1170 1lbs. per acres 20 of the
entries appeared to outeyield Fugghs on the basis of the L3D.

The data on dry-down percentage Vprobably indicate differences in
maturity. Soms of the known earlier maturing lines had higher dry-down
percentages than some of the imown later paturing lines, These values are
a reflection of the dry matter content of the hops at harvest time, and a
low value indicates more moisture loss than a high onee

Records have been kept on the number of replants (or missing hills)
during the past three years. Late Clusters, 108-I, 109-I, 123«I, 127=I, and
139-1 appeared to have an unduly high amount of replants neededs This may

be a reflection of the resistance to root diee-out of these lines, however
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| The chjestives of this project are to svaluate Itmﬁ.eml by
hborawry, gm md ﬁuld triah fer thoir effectiveness in e@ntmllug
hop dinncs, and to provide trut«l hop samples for chemical ruidu atudiu.
Investigations of this nature hm been conducted psriod:i.eany for several
yearse |
Previous work: ‘

A large inereass in the number of fungicidal chemicals used in
agriculture has taken place the past few years, Laboratory and greenhouse
screening trials were conducted from 1549 to 195h by G. R. Hoerner who went
on leave status April, 1955, During 1955 field trials were conducted with
promising materialss As a result of data on disease control and residue
analyses, Federal Registration for the use of zineb was approved with a
tolerance of 60 parts per million, Zineb is currently being used by hop
growers for downy mildew control, but is not entirely satisfactory because a
large number of applications are necessary to achieve good control when cone
ditions are favorable for mildew.

During 1955, streptomycin was used experimentally in amall scale
greenhouse and field tests. It was found that streptomycin was absorbed
and translecated by hop plants, and that it was active against the downy
mildew funguse

During 1956 comparisons wers made in field tests of zineb and
streptomycin as cover sprays. Streptomycin was 3lightly superior to zineb
but not effective enough to Justify its use as a cover spray because of the
higher cost of the antibiotic,
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| | 4957 Dowsy Mildew Gemtrel Trials
 Experiment Noo 1 |
APncadum '
Streptomycin dusts (Phytomycin) and sprays (AgrieStrep) both at
1000 ppm, were applied at four different dates to the young growth at the
crown area of hop plants. Plots consisted of 100 hills with 8 replications,
Sprays were applied ut the rata of approximately 100 mls per hill or 20
gallons per acre, Dusts were applied at the rate of one=half ounce per hill
or about 25 pounds per acre, Both dugts and sprays were applied to thoroughly
cover all young growth arising from the crown. Treatments were made on
April 23, S to 12 days after crown pruning; May 29, 5 days after the first
vtm training; June 13, when vines wﬁx*e three=fourths of the way to the
overhead vires; and June 30, when most vines were to the wires.
Results:
Data on incidence of systemic infection were taken 13 to 15
dzys after each treatment and are surmarized in the table below. The
earliest application (April 23) was distinctly superior to later applications.
Sprays were greatly superior to dusts at all dates of application; however,
both ;praya‘ and dusts decreased disease significantly.



m«t of umvmt-u mm ma dute

Al 23
ey 29 “
June 13 Ly T3 M6 1Sk 0 3.6
Juse 30 O - Ll 2839 1.9 834 18.8

% Spike count is the mean of 8 replications of 100 hills,

Dissussion snd Conelusionss

At the time the earliest treatment was mads, many systemically
infected shoots (spikes) already were evident, but sporulation had not yet
started, Young shoots which could definitely be recognized as spikes were
mrked and observed for treatment effects. Approximately 85 per cent of the
marked spikes were transformed to normal shoots in the April 23 spray treate
ment plots, while none were transformed in either dust treated or check plotse
All spray treatments induced a mottled chlorosis of many of the treated lsaves.
This effect has been o!}somd as a streptomycin effect on plants and has
been explainsd as & streptomycin induced manganese deficiency by We Ge Rosen,

The greatest obstacle in cbtaining satisfactory downy mildew

control by current protective fungicides is the high frequency of systeme
ically infected shoots and the persistence of such systemic infections as
sources of inoculums When new shoots develop in the spring from wintere
dormant buds on the perennial hop crown, many are already systemically
infectede Such systemically infected shoots produce tremendous numbers of
spores which serve t.o. spread the disease. Infection by these spores results
in either local or systemic disease development, Systemic disease develope
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1 eotives md Pro«é_xgv_
Another field trial was eenéuated in 1957 te ceupm four

oomré:hl preparations of agricultural | grade streptomyein for hop dowry
nildew control snd to test the valus of glycerol in increasing the effectivee
ness of streptomycine Agri-Strep (Merck & Co, 37% streptomycin sulfate),
Agrimycin 100 (Chase Pfizer & Coe, 15% streptomycin sulfate plus 1.5%
terramycin), Phytemyein (Olin Mathieson Co., 208 streptomycin nitrate) and
Lederle Sireptomycin (American Cyanamid Coe., 15% streptomycin sulfate) were
sach applied as spray at 1000 and 2000 ppm streptomycin with and without the
addition of glycerol at a concentration of 1 per cent in the spray mixturee

Treatments were applied June 4 to 7 to four replications of plets
containing 10 digseased hills eachs Data were taken on the number of
systemically infected shoots at the time of treatment and the mumber remaining
2 weeks after treatment,
Results:

All formulations of streptomyein, at both concentrations, and both
with and without glycerol, significantly reduced disease incidence as shown
in the summary table below,
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12,
13.
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15.
16,
17«

18,

19.
20,
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¢« Masber of s;&hni* P  —y il!.!li

Agri-&tmp, 2000 ppm e 15 glyserol 107.2

Agri=-Strep, 1000 ppm

Agri-Strep, 2000 ppm
Agriemycin '160‘, 100 and 10 ppem,

o 1% glycerol

Agriemycin 106, 200 and 20 ppm,

» 1% glycerol

Agriemycin 100, 100 and 10 ppm
Agriemycin 100, 200 and 20 ppm
Phytomyoin, 1000 ppm we 1% glyserol
Phytomyein, 2000 ppm w. 1% glycercl

Phytomycin, 1000 ppme

Iederle strep., 1000 ppm
we 1% glycerol

Lederle strep., 2000 ppm
¥e 1% glycerol

Lederle strep., 1000 ppm
Lederle strep., 2000 ppm
1% Glycerol in water

1% Glycerecl in water

Yo treatment

No treatment

123,8

126.5

118,8

131,0

135.8
131.2
131,5
127.0
111.2
127,2

12L.5

12L.5
101..0
12h.2
156.0
137.8
13L.5
112,2

Te2
heS
29.5
21,8

342

647
7.5
548

1445
8.8

24,5

22,5

(0]

2.5

2.5

27.8
123.8
107.0
98

82,0

LeSeDe 5% = hio6h

Means of l replications of 10 diseased hills,

Two weeks after trsatment

! ;Mamg' wu
‘tm.-stup, 1mm-.1$zly«ro1 1282

506
o2
23.8
17,2

2.7

50
5e5
hol
11,0
649
22,1
177

640

2,0
2he3

22,3

7942
176
684k
73.0
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the effectivensss qf Agri-Strep, Phytomyein, and Lederle Streptemyein,
but did not inerease the effectivensss of Agrimyoin 100, Agrimyein 100,
without glycerol was as effective as AgrieStrep, Fhytomycin and Lederle
Streptomycin with glycerole OSince glycerol has been reported to increase
the absorption of streptemycin by plants, the results appear consistent
except in the case of Agrimycin 100, An inquiry was made to the manuface
turers of Agrimycin and they stated that Agrimycin 100 contained an optimum
amount of an adjuvent which would explain the results. wWhether the other
formlations of streptomycin contain a similar adjuvent was not determnined,

Experiment No. 3
Objectives and Procedure:

An experiment conducted in the summer of 1956 (see 1956 report
Pe Th) indicated that the antibiotic griseofulvin might be of value in
eliminating systemic downy mildew infectmn from hopse This experiment will
be briefl; reviewed here because of observations made in the spring of 1957
which indicated carry=over effects of grigeofulvin on downy mildew,.

In the 1956 experiwent griseofulvin in water suspension at 500
and 1600 ppm was used to soakedrench downy mildew infected hills on July 8.
Approximately one pint of antiblotiec mixture was used per hille Twenty-



f"'_,xn the -mag of 1957 sbsarvations on the areas tmm in m wth |
| erlssstulvin sheved ealy 10 disessed hills n 30O checisd, whils xn admm' -
mm-smm 1&101’ mmn m.muwmm«m thl new
. m first appeared in the spring, This cbservation suggested possible
cam-cnr itfm of griseofulvin,
| A test vas initisted in 1957 %o determine 1r grimful‘dn would

arrest nrcm Mcd%ﬂlmmmmamumau«-
atemim if ou'ry-mr offects ocbgerved in the 1956 test were dus to chanocs,
aiuo tlu 1956 test was not a randomised and replicated trial.

Griseofulvin was dissolved in dimethyl formamide and suspended
- in water at a concenmtration of 1000 ppm of the antibiotic. Sprays were then
applied to the mun"ma and basal growth of hops in plots consisting of L8
hills with 6 replications. Treatments were made on I different dates:

May 23, June 18, August 18 and 3.¢pteiber 20, 1957, The exact location of
all infected hills in each plot was tabulated,
Results:

Griseofulvin at 1000 ppm did net appear to be as effective as
streptomycin at 1000 ppm on the basis of ability to arrest or eradicate
systemic infectien. Very few cases were noted where infected shoots were
transformed te healthy vines. Although griseofulvin and streptemycin were
not compared directly in this experiment, an adjacent experiment using
streptomycin at the same rate and concentration was available for comparison,

Grissofulvin reduced downy mildew infection as shown in the
sumnary table below for dates 1 and 2.
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™ Qrissofulvia  §9 R+
v . Griseofulvin by 63
- Cheek 151 191
vI  Griseofulvin 36 38
Cheek

E
¥

’ ‘ ‘ treatments
Ne quantitative data wers taken for the August and September/dus

to the normal late summer disappearance of the disease. Data will be taken
in the spring of 1958 to determins any possible carry over effects.
Discussion and Consclusiens: |
| Considerable work has besn done in England by Brian and others on
the effects of griseofulvin on fungi, Results of their experiments show that
grissofulvin 1s not active against the Fhycomyoste class of fungi, which
would include downy mildews. Since griseofulvin is known to be absorbed
‘and translocated by plants, the nature of its action against hop dewny
mildew could be the result of 1ts effect on the plant rather than on the
fungus directly. This possibility warramts further investigation because
such effects are little known or understood.

That griseefulvin did have an effect on the incidence of downy
mildew 1s clearly shown in the table above. Griseofulvin does not, however,
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4n the tsble below,
ztﬁo@ of four chemieal soil treatments on
survival and growth of hop plants ‘
Neo of 4O planta . Average weight  Average plet #
weight (lbe)

Treatment suviving - (ibs) per vire we
Chloropierin . I 3.90 118.7
Yapua - ' 3.05 86.2
Mylone 37 3.97 11k,0
~ Terraslor 38 395 100k
Cheok ko 3.92 12ke2

# Averages are from four replications.
Disoussion and conelusio | ‘

Statistical analysis revealed no significant differences among
treatments for sither weight per vine or total plot weights. This trial
is probebly me#, located in an area vhers root diswout iz not sufficlent
%o obtain treatment differences. Survival data will be obtained in the
spring of 1958 and if differences are not indicated, the experiment will be ;
dropped from the ourrent locations
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. yards of nildsw resistant Fuggles wers mildly affecteds The moderately suseept-
ible m-nm: nuumnmmm Gold vare ot bammmbynim, |
principally beoause of vigerous entrol pngrm by the growers,

~ Root dis~out was sbout mml-lepcr«ntinhmdaW.
Verticillivm wilt was found in another location near Independents, |

Oregon in 1957 This was on the Mike Walker Farm. The plantiug cunziaﬁd
of Bullien hops w.tth scatiered hills of Puggles throughout. Fuggles were
showing severe wilt symptoms when the pl‘anting was observed in early August.
Bullion hops were not showing any visible disease symptoms even when adjucent
te dying Fuggles. Isolations were made from both ?’uggloa” and Bullions,
Verticillium albo-atrum was recovered from roots of both varicties and

from the stems of Puggles but not from the stems of Bullion, A thorough
check of the infested area indicated that Bullien hops were tolerant toc the
disease whersas Fuggles were susceptible and badly damaged,
Wa. gtons

Downy mildew was severe in many Yakime Valley hop yards early in
the growing season. The disease is prevalent only in the spring and
dissppears with the advent of hot dry weather characteristic of the summer
| growing season in that area. All varieties of hops grown in the Yakima Valley
are very susceptible to dowmy mildew, The disease has increased considerably
the past few years, and appears to be contributing substantially to root
ddemout. Systemic crown infection is common and is the principal means by
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. The stadies have invelved detersinstion of resistance to wmm wethods
of vegetstive propagation, indusing Mp:m germination, field plet techniques,
 plant speaing trials snd absorptisn and translecatien of antibicties by hopse
Several papers have been publiahed on various tschriques.
Dotailed information en experizents back to and ineluding 1950 ean be
found in previcus anmual reports as listed belows
1950s ppe 624109, Seod Gersdnation under Greenhouss Conditions.
Ppe 109+113, Uniformity Trial on W.
1951¢ DPpe 105-119, Seed Cermination Under Greemhouse Conditions.
PPe 120, Hep Tissus Analyses.
19520 ppe Shi=117¢ Seed Oermination in Hopss
1553¢ ppe 171-1¥2, Kethods for Incressing Vegetative Fropagations
Ppe 123=130, Use of Chemicals for Bassl Stripping and Sucksringe
195ke ppe 219~20, Hethods for Incressing Vegetative Fropagations
Ppe 221228, Use of Chewicals for Beaal Stripping and Suckering.
1955¢ ppe 70=76. Methods of Clemal Prepagations

ppe T1=01le Techniques Relative to Maintaiming Downy Mildew in the
‘ Greenhouss

19564 ne 80=35. Methods of Cleuml Frepagations
ppe 86-90, Streptomyein Absorptien, Translecation and Assay Teshniques,



mmﬂmmm. mmwm-mm-zwum
lmews, Tae pattern of sbeerpiisn and \ranslecation of steeptemyein by beps
was ot knowme mwmmummmum
wmummwm. '
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by hepse
Prosedure: |
&nm;utymwmmﬁtﬁwswmum;m
wiformitye !‘W siorograms of streptomyein was applisd to the lﬁnr sten
in one grem of lanelin paste per plemte Samples of leaves and other plant
parts were collscted at 1/2, 1, 2,,b, 8, 16, 2k, 36, L8, and 72 hours, 7,
10 and 13 days alter applicstion wd imwediately quick frosen at «20%,
'Ruum‘s for streptemysin in extrasted plant sap were cenducted as described
in the 1956 report ppe 86e90, Ssmples were slso collected at different
heights above the point of applicaticne Two ferms of the antibiotic were
useds streptemycin nitrate and streptosycin sulfatee
Bogultgs
Summary data on amount of streptomyein zbucrbed and rate and amount
of translecation are presented in the following tables:
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Tadle 2. Maximum Concemtratien of Streptemycin in Hep
: Leaves at Varying Distances from the Source

Hedght of semple Time required to reask  Max, conece resched (pm)

from source (cm) max oence ‘
‘ Tirep ﬁ%ﬁﬂi’mﬁﬁﬂ;”

LA

28E¥8b
EEEERas
BEBEEE.
rinsvek

grtesek

. Tabls 3¢ Rate of Tramslocation of Streptomycin by Hopse
Distanos fyrom Time fwmgmmumwhaﬁgﬁnwu
sulfste nitrate

L below absent absent
8 below absent aboent
k above QMﬁM: ﬁg@mﬁa

20 above Tup * 6

30 above 10-12 ® S=11
40 abeve N1, " 1im=12
60 asbove b I T 15
h 18

2 R TR




"“V'l'mmmmuammmumm. ummmf
~Mm¢bmm. mmmmmuwumm”

mmwmpummzhmmnmmm Afur)dm
nmmwmuwmuummmnm.
| muu-mmnmmmmmwm,m
WWWMMMMMBWMMM |
mnmmmmmmwmmmww |
up,mnmmmw. m&mnqundfwm;’mcinhnnh
saximm conoentration in lesves st diffevent distances frem the amtibistiie
source was 2k t6 30 hours exsevh for lowest leaves and the grewing idp,
_ where maximos concentratiens were cbtained in a shorter time. |

Rate of translecation of streptemyain was rapid in hevs, Ib was
detacted within 15 to 20 mimstes after applicatdon in the tips st sn
avorage distance of 7L contimeters frum the source.

Both streptomgoin sulfate and nitrate acted similarly with reapect
to abzorptisn and translegation by hep plents.

The next lozleal stepa will be to detarmine:
{a) ‘had ooncentration of streptomysin is required im the tissue to srrest or
elininats dowmy mildew infeetion,
{b) Vvhat concentration is required in the plant to prevent downy mildew
infection,



DIVESTIGATIONS RELATIVE 70 mm ey
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‘on yisld and quality of hopss |

| mwmmmmmmuw'
ummmmwnmwmsummuwum These
_mnmm have imvelved studies soncemsing irrigation, cultivation,
misber of vines per plant, fertilizer trials, stripping and suckering, srewning
snd pruning, time of hoeing, and the use of various cover crepse Many of these
mmorapranatwymmdmcmimmmah'm.

8inos there are interrelationships between field prastios and
quality or between fisld practice and disesse rmn. this lime project
nsoessarily entails the work of specialists in various fislds, Fer that
m%ﬁ%%uthtMmmmm&WWcmmﬁw
effort of more t;m ome investigator. |
In 1957 tha following studies were cendusted wnder this line project:

le Chemical stripping and suckering studye
2, Irrigation=fertility experiment.
3¢ Height of stripping study,
Le Date and severity of pruming triale
Se A new series of cultural studies on an imported variety of hopse

Objectives:
Ses 1955 Ammal Report, page 52,
Duration of expertnents

umammmmxummmuutummm.
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Report, pags 91) MMWMMMMMMan
soms substitutisn of treatwents. | | |

Shedes-1saf wes discarded at the aless of the 1956 season dus te
its erretis effects In its plece & new chemisel was mbetituteds This vas
8D+1369, and 1% was applied at rates of 1, 2, and 3 pounds astual
(24 sotual per gale formlation) material in 100 gallons of water,

| Twe sprayings were made during the seasen. Ous application was
sade on June 7 when the hops were approximately eight fest high. There was
a moderate mmount of basal growth at that tims. A seoond applicatisn was
made on July 5 at which time the hops were flowering. - Approximetely 35
‘mlomotapuypermmumdememmhnm
this smount was nceded on July S. |

| Visual ratings were made on July 5 and July 15
Exp Resu




TS01369 W 336 ~ 6tk mem 35 27 75 69 T8 7e8

!

:
:
;

8501369 2/ * 36k | 2.0 1=3 2.2 23
98D<1369 3 " 327 ~  6.35 mederate 2.5 13 1.0 alll 18 1e2
Mean ey 3742 5496
Lo (5%) B 6T B
oV (%) T 3 W

¥/ Data supplied by Se Te Likense

¥ mmozlumnunmma,anmgarmuuqmum
treatmente Data furnished by We Re Furtick,

and gonclusions:

No differences in yislding ability were indicated in 1957 among the
oight troatments, There did not appear to be any differences in alphawacid
content either. Although year to year cbservations may indicate ne detrie
mental sffects of chemical treatment, cumulative effsats are the most important
ia this studye. ?Mwmlmw‘mm@nuwc!m
individual year's results,
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gallens of solutien appearsd to be fully as sffective as hand stripping
without ceusing an undus mount ef vins injurye With regard to suskering
endothal was not entirely offeetive cven at the highest rate sarly in the
scason when thare was & moderate amount of growth at the base. After the
‘basal growth had once besn ¢lsaned off treatment with endothal at the S b,
rate gave satisfactory contrel,

SD=13569 at the rates used in this study was not as effective as
endothals Rates of this material up to 3 pounds actual did not control sucker
growth completely. Soms stem or vine injury was apparent with this chemical
at the highest rates,

On the basis of the results from the last two years, it wuld
appear that endothal has shown the most promise of any of the chemlieals
studied for chemicsl stripping and suckering of hopse An additional year's
data should supply sdequate eviderwe for a decision regarding the use of this
mterial as recommended fam pragtice.
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Mwmmmwxmnmn,mmhmum
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mntmm soil fertility practices may be sffective in belping mm
maintain optimum preduction and quality levels in Oregon.
,ummmgorw, works: |

lﬂ.theﬂnrcropummuhummbuudm, the responss to
the additions cftemumhinﬂmmﬁbymﬂmmung The same
resulta would be expected for hops, but experimsntal data are lacking,

Itmmnmmmtm~mtmnquimmmmm
mummnmthvmuuimwrmmn. The installation of
the 1rrigation system on the experimsntal yard in 1939 vas estimated to have
‘osused & 27% inareass in hop yields,
| - Data from previous fertiliser trials on hops are inconsistent
regarding the effects of fertiliser applications on quality. Yield responses
have been obtained primarily by applications of nitrogen fertilisers.
Coeperating agenciess

This experiment is cocperative among the Crops Research Division,
AsleSe, and the departments of Farm Creps, Seils, and Agricultural Chemistry,
of Oregon State Colleges The Brewing Industries Ressarch Institute provides
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to mmu mr-—lwpinc of Mam treatments, |
| T»Wmdﬁgﬂuﬁﬂmx

" Hain trestments, irrigstion:

Ae Low moisture, no irrigation.
Be Onoe irrigation st initial burring.
Ge One irrigation at initial soning,
De High moisture, maximum tensien 0.8 atm,
~ Be Medium woisture, maximm tension 2.0 atm,
Subtreatments, fertility:
N 1bs./as Po0g 1bs./as Kz0 lha./»

1 0 75 75
2 67 4] ¢
3 133 ] [£]
k 200 ] [&]
5 67 0 75
é 133 0 %
7 133 141 o
Comparisons(1,2,3,k) (2,3,5,6) (3,1
25345,6)

Ome subplot, fertility trestment L, in esch of the mein irrigation
plote &y D and E was selected for moisture study and control. Four gypsum
stakes were installed in each of these supolots by which soil moisture tension
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1/6 1/ 7/127/!37/211/2&7/‘277/30% 8/5 s/ Total

M’ B I ;' z,so ) Q,SO
R ¢ SR 2.56 ) , ‘ ‘ : !lsa

I ' 2,50 250

v 2,50 - 280

Treate C I keSO LaSO

11 3.50 © 350

Inx ' , 3.50 3.50
Iv 3,50 ~ 3.50

Treate DI 2,00 2.8, 2,50 2,28 9452
11 2.0 2438 2.53 2k , 20153 11083
11T 2,00 : 2,55 ' 055
b 2,00 2053 227

Treabe £ I » 3429 ) 335 646k
II 393’- 3035 - ‘ 6.66
11 3021 . 3,30 6651
In all irrigations, an amount of water was applisd squal to the

ampunt caloulated to bring the upper two feet of Lhe soil bask to fiald

capscitys Irrigation was accomplished by means of foureinch *perfoerain®

type sprinkler pipe kly.tng on the ground,
Pertilisers were applied in early spring by hand epplieation in

the fomm of & ring around each hill followed by discing.
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~ pattern of & twowyear old hop plante mmnmummmum~
fellowing graphs and tablss.



Irrigation

Lbso per acre of duvy hops

Yields in the Irrigation<Fertility Ezperiment on Fuggles in 1957, :

12

treatment NoP1Ky NiPyEy NpPyKy NiPyKy N3Po¥y NoPoky NoPyKp  Avgo
A-no irrfgation 217 k22 k6L 4S8 354 529 3O 392
B=1 irrigcburring 215 76k 560 574 60k 63 370 532
G-l frrigoconing 285 626 691 388 366 L6 578 S5
D=high misture 2715 761 667 500 67k 626 815 616
E«medemoisture 196 371 LS8 472 502 298 L5 Lo
Avgo 237 588 567 517 L9  sa Lor L%
_;_Anlgsis of variance of hamst wtso

Source of variation bF 38 .
Irrigation levels b 12621k 104,035 S
Replications 2 3662 18,310 NS
Error a 8 19h90 61,862
Subtotal a ik LT .66
Fertilizer levels 6 68l,06 114,010 it
IxF 2l 10366 16,819 NS

| RxPF 12 213,20 17,767 WS
IxRxP 48 338,82 17-475

’ Subtotal b 90 2139,73 |
Grand total 104 3087.39

WS = mno signilicant difference
#% = sgignificant difference at the .0l levels

N S 5 S o
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18D (S5) for fertilisers = JO7%

Analysis of Variance of alpha=acid percentages.
M5

-

of tion

Iyrigation treatments
Beplications
Errer a

Fertilizers
Ix?
FxR
Exror b

Orand total

$ Bolo mwe I8

o

Su2h
87
 heBY

Sa2

5.12 '

38

Sa33
Seki2
507
508
5400

5.8

L3327
1066190
86770
1 o81569
403555
«14306

8,15021

5,20
516
5400
Se3k
5e1k

5.16 3

Areatmt ﬁﬁﬂxﬂl&@ﬁw
hot2
htts

5601

10832
2030
o15L8

o152 w0
«20065 wn
<0052
<00596
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s
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Tension~ atmospheres

(p) High woisture
(E) Medium molsture
{(A) low woisture
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¥Fean moisture tension in the upper 2 f£t, of soil plotied
agsinst time in Fepe IV, 1957. Data supplied by
D¢ De Evans, Soils Departuent
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wmmmwmnmwmm. It appeared this difference
ocould be atiributed solely to applications of 67 or more 1lbs, of nitrogen

per acree

When the yield data for the three treatmsnts, for which seil
moisture records were kept (treatments A, D and E), were analysed
separately, significant differences wers indicsted for both irrigation tivate
m and fertilizar treatzente The ﬁﬁgatim: respense appeared to be
csused prinarily by the high moisture treatsent, In addition, there appeared
te be no irrigation x fertilizer interaction.

Significzant differences in alpha-acid percentage ‘were attributed
te fertiliser treatments Ths average percentages were rather erratis,
however most of the treatments receiving nitrogen exceedsd the no-nitrogen
treatment in Shis respect. _

Although the results were obtained en relatively young plants whioh
were not completely sstablished, there was evidence that they sxtracted |
moisture vertically to a depth of five feet and radially to a distance of
over three and sne-half feet in the upper 18 inches of seil, As these plamis
became clder it is sxpected that a better piutm of the volume of soil from
which hops use water will be obtained.
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Inunﬁ.tw, uﬂtﬁ. m. yam of Ma han been mbmm‘

There is s wide variation in grover prastics with respect to
.'tsrtppanchm mgmmdowt.sh'ipnm. athuu strip the basal
porkimofthoﬁxm whcight.armgmg from one apwﬁwarsixtmt.
- It vas considered worthwhile to investigate ths effects of atripping on
Nature and 0&’ ng of preyious works 7

In 1952 this variety of hops was siripped to heights up to eight
feets There appeared to bs mo effects on yield based on the single ysur's
observatione |
Progedures

The trial was laid cut in & rendomized block design of four
replisationse The sisze of the pm wag 1 x 5 hillss The hops were gyown on
& 1 fte trellise

Treatwent consisted of stripping the lower portions of the vines te
hedghts of 1e5, 3¢0, LeS and 6.0 fest above ground levels One trostment
. was left as a chock which was not strippede Hund stripping vas éoné at
| intervals when normal develepment of the plants indicated that stripping m
needede A Aotal of three strippiugs were made during the seasons

Other cultursl practices were identical to those nermelly doas
on the other production plotse |



B mmmmmm

RS mdsmmmmm. SR

nupm ‘us 3 54
1.5 fost moe 5020
340 foet 1200 5.0
heS fout 1n%0 5496
640 feet 1100 SeT?
Kean 10 Se71
ov(%) 17 6

y Data supplied by S T. Likens,

Discussion and conclusions:
Ho significant differences were indicated for either yield or

alpha-acid contents These results for yield are in line with tlose obtained
in 1952 which also showed no effest dus to height of stdippings Toliage and
flowering branches on the lower portions of the vines ajpesr Lo contribute
very little to the yield of cones {rom the plant as well as to ithe general
vigor of the plante Clesn culture on the base of the plant does contribute
to insect and dissase control,
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Experimental yesults: | o

. Data were obtained on harvest weight, alphaeacid comtent, snd
sidearm length in 1957 There did not seem to be the great difference in
mnmammmammaummw. amd no cbservations

were made on this characteristice The following table has a summary of the
1957 datas |

© Data obtained in the Time and Severity of
Pruning Trial in 1957,

restesny mew

A not pruned 22
B mode W/11 1130 1330 6433 20
C severs L/11 1220 1380 6406 18
D mode 4/28 1320 1500 5e27 2
Bwode L/25 110 1380 5467 25
Mean 1260 1380 5093 2
LsD(S%) 150 = L b
cv(%) n 12 13

1/ Data supplied by Se Te Likens
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yoar period were sbout the seme, and soms treatmsnts were high ons year and

lov the nexte | |

mmmmm(mmmmmzmm
1955+56) reperted that Fuggles hops in Hew Zealand yield well if October
(wuawnmummm)mmmmmnwm b4 3
Octobar is eold, training up to four weeks leter can increase yisld considerably.
It has been found that Fuggles produces a more censtant crop when the shoots
chosen for training are thoss which appear between thres and four weeks after
it starts shooting in New Zsalands Fugsles is trained in England in the first
part of May, but it is ready for training in New 7esland by October 10
(April 10)s Pulling off the early sppearing vines and training the later
ones makes the vines start their develojment ander cenditions of length of day
more similar to such conditions in Englands

Perhaps the ratio of day-length to dark, with m without cloud cover,
as well as the acoumulative temperature effects prevalent after the M.
primordia start to develop influence the wigor of the vines which arise from
theme Such eonditions would vary frem yesr to year,

No differences in alpha acid were indicated in 1957 nor ia 1956,
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 high % lev ws differsst. Thre vas mme indfoutios that later prwdng
mmmmummm. nxmmumm
had the shertest sidearn developmemt but next to the lomgest sidearw
dsvelopment in 1957, In 1957, however, Siis partisular treatoent spparemily
Mmmmm»mmmmumm._;
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In Novesber, 1956 Oregon State Colleze was requested by B.I.ReIe te
initiste studies relative to increasing ylelds of demestiscally grown Hallertau
hopse Hallertau hops have been grown on small W in the Pacifie
Northwest and found to be low preducings Cultural studies may provide infore
mation which will lead to increased production in the Willamstte Valley of
Oregone ”

Agronomis studies conducted cooperatively by the UsSeDeAe and
Oregen State College during the past several ysars have indicated that hop
yvields are influenced by irrigatien, soil fertility, plant spacing and
msbers of vines per plante Limited data from England and New Zealand
indicate that trellis height affects yield and chemical compositions Prelime
inary experiments at Oregon State College and in New Zealand indicate that
time of spring pruning will influence yield.

- Frocedure:

A series of experiments has been organiged from which it is hoped
there will come infermation leading to improved ocultural practices for this
type of hope The following list outlines the various gultural trisls which
have been established or which will be established as soen as sufficient



o “1. Ammwmmmmmummnumm(muu
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| ,mmhgmuuwm (Puggles, mmm:-. Mu .
COeld, 135-I and 128e3s) : | o
2, Amammmnmumumm amaum.m
pruned on each of five dmunnt. um, T m 15, Mareh 25, qu S
Ap:'il 15, and April 25 |
3. mwm:wmt apms.ngnudyimlmh. é,wam;\n
ndll in corbination with spacing the plants 2.5, 540, or To5 f%e apart in
8 £te rowse
ke A fortilizer and W.ﬂm experiment 1m1vs.na rates of u, P, K and
possibly other elsments in wmbinamon with medium snd high water spplicatien.
The details of this study will not be completed until scil tests have been
mRdse | v . |
Se Depending upon the availability of space after the sbove studies have been
established, there will be a simple comparison mads 1awlviﬁg stripping and
suckering ve. ne stripping or suckering.

An exparimental site of 3elL acres has been selected and leased for
a five to eight year periode This site is moderately convenient tc ‘the .
College Esst Farm and well protected on three sides by treess The poil is a
Newbarg sandy loam well suited for hop production, It is almost certain that
1ts location will provide for predustion of seedless hops because of the
isolction provided by distance and wind protection from cther hopse

Censtruction of the trellis is still in progresd. Due to the
anount of lend needed for roadways, lrrigation facilities, anchor rows wd
irregularity of the sits, the experimental uﬁa will be confined to somswhat
over two acres. GCompletion of the trellls and installation of irrigation
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T st e
2. Ses 1556 Anmal Repers, p. 108,

© See 1956 Aumal Bepert, pe 209

Nature smd extemt ef previcus woris |

See 1956 Anmmal Report, pe WO
Frocodure: |

Sample ocollections in 1957 were the saxe as usual, however,
samples from the Quality Trial were drisd at 118%F n a foreed draft
laboratory drying csbinet while lylng looss in woodan trayse A4ll other
saxples were dried in the Farm Crope Experimental Dryer,

Anslytical methods were: |
‘Caggddt colorimetric method (1952 Anmual Report, n. 109),
7 macidey mone determined,

o =asid determinations were made on T experimonts inwolving two
lirn projscta, Detailed data will be found with thoss lime project resulis,
le Chamioal Defoliant Trisle 9 entries, L replicationse Analysia of
Variance showsd neither treatment nor replication differenoes when tested
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(see CReSL) . e o |
3 mw-uwmm. sm,umnmuu. Analysis
. «mMmmmmmmwmaummm) |
 replicatien differsnce. (MM—&) .
ko mwmwm S irrigation levels _(im M),
2 replications and 7 fertility levels (oub plots)e (Ses CReSeh)
Caly "FerMilizstien® and the *Irrigstion, Fertilisation Interastics*
showed significant differences, both at the 1% level.
S. Quality Trisle 18 enmtries, b replicstions, These data were met
treated statistically, but are tabulsted in summary form below. (See CReS«1)
6e Sesdless Iard. 19 entries, single samples, Thewe data were not treated
stakistieally, but ave tabulated in summary form belowe (See CReSel)
Te CorvalliseProsser Expurimental Yield Trial (Prosser samples), 15 eniries,
3 replicationss (3es CRe5-1)



' Backa | - 6417 -

Hallerteu - 5492 -

1031 3434 Wl 24
1041 3.7 S X
1071 397 5.6 3499
1081 ho28 8456 5452
109e1 | 6430 6693 L3l
11241 - 7408 5495
1231 6,33 B 6470
12he1 3.98 6482 2,50
1271 572 6428 3.5%
1281 | S 10,30 -

129¢X - 6025 -

1321 | 3452 3.0 3400
135-1 | 2,38 2,35 2.8
1381 Sui7 - L9l
139=1 3.78 345h 3463
sl | 490 Sedh 2.35

(1) Average of L replicationms = zingle hill plosse (harvested whon ripe

2 from 5 hill plots, not replicated u%mmam o 2
Singls sample Lfrom 1l plo no ; .

é!g Average of 3 replicstions S@Ww(mmm,hm



| mm ud diasel o1l were med found to affest M
 predustion in \be varisty Fuggles ab She retes applisd.
Mmmmmmmwrmmm:muu'
W m W ef the following fastorse
1e Time or severity eof pruning,
2, Height of stripping,
3¢ Irrigstion lavels,
The production of alphaeacid was shewn o be related to fertility levels
for the variety Muggles. This ebummn was ot censistent with previeus
fortiliser trialme
| Alpha-uid productien has besn measured on 16 experimental
varieties and various commercial varieties in 3 loocations, (2 yards at
| Cervallis, cne seedless, and 1 yard at irosser, &5@%1.). The results
indigate that O ~acid production 1z quite variable from oms location to
anothere



Evalustion of cils this season has besn eonfined to experimsntal
m:&mmmwuvmmm@ummcmmzw
off-staticn testing, |

041 yields have besn msasured for the following trials:

1. memvm%mlm. 1 exp. var., L comm, var., L reps,
single hill pletss Ol yields from both green and dry samples.

2, Seedlsss Trial, L Brown Farm, Corvallise 13 expe vare, 5 comme vare,

1 repe, S hill plotae Oil yislds from dried hops enly.

3¢ Corvalliseirosser Yield Trial, Prosser, Washe 1 exp. vars, 1 comm. vare,
3 repse, S hill plotse Ol yields from dried hops only,

Besults in tabulsted summary form are presented in the following
table,

The work initiated in 1956 relative to the separation of hop oils
into their comporents by gas-liquid Chromstography, (G L C), is being
continwed. To date experiments have been sonfined to develeping and
ovaluating G L C colusmse Two colusms have been construsted whish should



'mmmuxmmm mwwm 3

| '7'-7unumuwmmwmmmm |

(m«mmsxmw'

1381 0463 0469 - 0o
1391  0.83 0.0 0460 0
pHA I & 2,10 156 1.28 - 0858

183 (128e1)n 2.8k

# Not actually in the quality trxial.

Swwsarys
011 yisld has beon measured on most varieties which are in

sdvanced trials at Corvallis, Uregon and 'Piemr, Washington.
Samples of some of these have been saved for further analysis by
gassliquid=chronatography. | |



See 1956 Amnual leport, pe lllie
s
This work is being dome in coopsration with the Depurtment of

Samples for thess tosts are provided by other trialse For additional
information on these trials ses sectienm CReSel, - |
1957 Crop. Samples were taken from the uality Trial, Bast Farme A sasple
mtmmmmmmmermmymtmmmm,
These have besn stored st 38°F, The first series were smalysed for X =aeid
and oil yiald immdiately to provide the initial data for the storage tests.
(For thess data see CHeeSel,) A sscond maries wes analysed in Decamber, The
third and fourth series will be analysed in Mareh and July respectively, The
data for the four storage dates will appear in the 1958 Anmual Heport.
lﬁizreg. The following table summarises the data obtained during 1956«57.
Detailed data by replication will be found in the appendix, Dus 4o nissing
samples these data cannot be subjected %o statistical treatment, Howsver,
in order to divide the varieties into "stability classes™, the percentage loss
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Explmtion of Tables
a-acid is presented us ¥ on a dry weight basis.
04 iz piven as milliliters per 100 grams of dry hops.
Numbers in parentheses indicate the mwber of repliocstions involved in the
agsociated reauls.
less in a=acid or oil content is calculated on Lthe basis of the original.
Stability 1s indicated as followss

$ = otable =< (X-0)
A-mragn = (X+T), MXX‘O')
U = unstable * >(X+4g)

le It is suspected that this varisty ies not pure Bullion.
2s Capitel Farms
3. Colsman Farms



et wmuammmmnummm ™™
‘moens and staniurd devistien for x«umummmmm
Mnmmmw. smmmmmmw
(x-muﬂm-m;mnmummmmww
mmmwmuwmwmm mm
which had an sverage loss of lsss tham X -G mkMuM(S)o
Thess losing more tham X 70 were elassed as wnstable (U)o The remsinder
qumrm(A)‘

Sammarys -

| The 1957«58 storage tests are now under waye The results of the
1956=57 teste showed thas the varisty Late Clustars was the most stable and
4hat the varicties Bullion and Evewer's Cold were least stable. The aversge
loss of X" =asid and oil during eleven months sterage at 38°F was 268,
103«I was the only experimentsal varisty which was classed unstable.
Wx.ammmsmwmw:mm»rmuunmrmuum
suparior to sither of thesee 1ikeI, a very fragrant varisty showed essentially
ne ol loss and an average O -acid loss.

Do Bvalustion o2 floways: |

Sjectivest See 1956 Ammual Repors, pe 118,

ms Ses 1956 Anmal Report, p. 118,

aicing the work: See 1956 Annual Beport, p. 118,

Nature of previeus work:s see 1956 Anmual Report, p. 118,

Experimental Results:

Flowers from 5 replisations of 20 varisties of mals hop plants

hlﬂ m Nmﬂm. S Gt
m -mpln are hm stored at 32°F until chemical

analyses for X =asid, Veacid and pussibly cehwmlons can be made o
Sumarys |

Flower samples have been collected and stored for chemical analyses,



bmmmummuwumu
,Mmmomarm-mmw-:mmm. | oo |
Durstions | .

| m«tmm«wdmmmucfmm.

‘To elarify any relation between the form ef inerganie nitrogen-

(used as fertiliser) and the resulting quality of heps produced. If a
differsnce is found t0 exist growers can use this knowledge in selecting
sppropriate fertilizers. If no difference in quality (or other factors) is
found, growers will be able to safely make their selection of fertilizers on
the basls of other characteristics without concern about a resulting quality
| losse
Geoperatorys
le Po Ballantine snd Sonse Initdate and suparvise the experiment.
2, Cspitol Farmss Frovide sn expsrimental yard and to be responsible for
management and sampling,
3¢ UsSeDahe, AcReSe Add in experimental desaign, aid in genersl supervision
and sampling, provide lsboratory space for hop oil separation, ete., collect
leaf samples at flowering time and at harvest time for K, WOy=N, P, PO <P, K,
Ca and Mg determdinations, |
Prossdures

Two simultansous approaches are to be taken, One, a production
scale experiment with L levels of fertility and 3 replications. The second,
an oxperimental group with 5 levels of fcrtmty ard S replications of § hill
plotas These are called "the College Flots.!

The production plots are %o cover approximately 27 ascres while the
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BT mammuwmnmwmﬁ"
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'mm A -mid oouteme .

_ mmmuumamtmmnw.
VMmhhMyﬂtwwww: l@,«wl.r%nl',l, :
o‘,ug,n,m,n.zam:m. tummmuwhm:w
P.mmmw&mwmsmmm.

Atmntm(uuwmwummmw,
mmmwuummmmmmummrwm
‘ammwwmm. Flots of similay treatmenis are %W be semposgited
from the 3 blocks o provide yield dats by treatment enlys

mumwugyutlmwfmmww.wmmyu
Ballantires, explains the .mw design agreed upene



S Ray Kerr Bullion Field = Revised Layout Le=leS57

Pick center of each treatment and combine like (reatments from
each plot to make one kiln per treatment.
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Bpaging 79" x 8%; 62 aqe fto per hillp 7026 hills per

i et

II 1.80f per hill .Wnr,m
III Wmhﬂl;.lhfﬁa,mrhin Mpcrhmzow per hill, 63 grams
IV 1674 per nill 36 per nill, 163
Froduction Flote:
. Irsswmenmt 3 o I )
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fupe Se supe Be superphose Tphose
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mtmmm MhummmeMdm
 Areatmant s ewmposited, Drying vas done st 118°F wader laborwtory centitiens.
nmm-mummnmwmmmm
mmamn.,

qwmmuwmmmmmm
wsumm-comnm.

ﬂmlmmwtmﬂmudmmm.m
‘both green and dried sasples, while figure 2 shows grephically the results
of the Ywaoid anslyses. |

The oil content of fresh hops was found to build up nearly legarithe
mieelly until abput September 1, after which the rete drepped off umil it
m:mu»ﬁzwé,nhadmmmwm.

The oil content of the dried hops was found to follow this quite
glesely threughout the seasone This indicetes that highly velatile components
aprear at abeut the same rate as high bolling components. Substantiatien of
thisz depends on future expsrimerts of similar nature, or direct analysis of
the oilee

The alphs acid concentratior built up rapidly after burring, to &
maximpn between August 15 and 20, where it remained until harvest on September
2.,

Both green oil and alphs acid became very erratie toward the end of
the season, imﬂm the need for better sumpling techniquese
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., mmmmwmmwtﬁum:
*m mmwxmmumﬁ.(mnmmm

‘,'Jrnmutm). o | 5 |

~ ﬂ_(z) mmmmrrdwm; tmu-thmmm
smples, taken frem somveyer after leaving plober)e

 (3) Complets commeroial handling (imeladed L treataszts and triplicste

’.'msmmwumpm,ammawmm). |

Resulis of smpling methed (1)s |
Table Jo $(=ecid, dry weight basis, celorimetris method, Sampling methed (1)
 Erestem 3 2 2 b
neant - B
" 30 T2 7.03 6497 1456
Apalysis of Variance of X e-asids by method (1)
Sewrve of Variation Sum of squavey D,Fy MeanBquare
Treatuent - 0,06702 3 0.0223L 0.2221
Replication 0.h7351 2 0.2367% aogﬁ

Error 0.,60356 6 0.200%9
Total o 142409 n - -

Table 2. 041 oontent of green hops. (Mls ou/mo ge dry weight basis).
Sempling methed (1)

Tresmemt L 2 R

2 3.70 3ehk 3.60 3.82
. 3 las 3.2 3.57

- Annlysis of Varianse of oil comtemt of gresn hops by method (1).

Source of Veriation Sumof Squares Defs MNesn Squue ¥

Treatmant 0.0901 3 0,03003 G.9219
Replication 0.3981 2 019905 6,096 »
Erroy 01976 6 003293 -
Total 0,6858 11 - -




‘ Wﬁm 3. 3o11‘ 35k 328
3-66 o 32  3.52 3
3 ,3_ 323 3@ T 3

| mmmwmmmwmmwumm

Treshens a.mm 3 0.03470 em
Replicstion 0e2. 4 0.11536  2.uly
Eyror 0.23&55 6  0.0L709 e
Total 0.61737 p 4§ - we
Andlysis of varisnce of Table 1 does mot indicate & significant
difference due to sither trestment or replieation for the X essid conteut
of hops sampled by method (1)e inslywis of variance of Tables 2 and 3 do
mt indicate u significast treatment differemce im the oil conmtent of either
green or dry Lops ssmpled by method (i)e When tested at the 5% lsvel, a
significant replicstion difference is indicuted for the oil content of gresn
hops ssmpled Ly this method (Table 2), but this difierence is net evident in
the oll context of dry hups,(Table 3).

Results of sampling wethod (2),
Table L lists the data cbiained fyom the samples collected Ly this
sampling method,

Tsble he X wacid, o4l from green and dried hops (dry weight basis)
Sampling method (2)

eil content L%%@;&

Ireatment L gosn hops  drivd beps
1 3,02 3.7 3.5k
2 7408 3.6 3052

ﬁ Te30 3.02 3okl
7468 3.7h 3456

Average TeT2 3.7 3.51

Since only single ssmples ware collected by Method(2), mo



",;“Mnmmuwmmmhwum
mmmmummummm

lmum % 4 muum (3).

smmwmmnzw(s)mmmmmm
handled cemmorolally throughouts in sttempt was wide to dry ot a lev
temperature (135°F) in evder to comserve oil. However i% was not possible
te maintain this tesperature for the entive sxperiment and consequerily the
| dryling tempsrature for the first and second treatments was slevated (147°F).
-thphsmt&uafmmammmmaum
for the green hops eould mot be mada, Results of amalyses for > wasid snd
01l content are yiven below,

Table Se¢ % X =acid, Predustion Plots, dry weight Dasis. Sanpling method (3)e

tos (o), [ty gL

Sanples 1=} 3037 ; QM Te99 9elly
% 6.8 8427 1479 STk 8455
» %9=12 T.92 T.09 8.68 852
Average 8419 TeTT 3.137 8.30
Analysis of Variance |
Source of Veristion Sum of Squares B.F, Mean Square P
Treatment (Plots) 1leké72 3 0.L890T  0,7840%
Plots LaZve. 38k 1,003 1 1,004  1.62003

Erver Lie9899 8
e o 6Ty — -



Treatment (Flots) 01973 3 005977 2.51129

Plot 3 vao b 0,00007 b § 0.00107 G-m

Plots L& 2vse 3 s 0.15h13 i 0edSkl3  S.96017 #
Brvor 062069 8 0.02586 .
Tetal 03917 11 - —

As in the case of sampling method (1) treatment differenses are not
demoustrated for “Cescid, either when tested collsctively or when tested
relative to their drying temperatures, The oil content of the oommreially
dried hops do a0t show treuataent differences when tested sollectively, but
when broken into an orthogenal set of individual degroes of Ireedom, and tested
at the 5% lewel of zignificance, a difference is indicated for treatoents 1
axd 2 vae 3 and Le This coincides with the two drying temperstures and is
conslstent with tho belief that nop oil is conscrved st lower drying temseratures,

Zxperimont 2 vas sempled by three mthoda to deterxine trestment

effeot on O wacit and oil ylelde None of Lhese moihods was able to dOEORe
strate & treatmsnt effect on sither constituente |
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mmhamummwmmmm
drying. mmuotmmmﬁcmgmmummm
msmumswmmm;

e 2, mwma:’ocmmmuws) :
Bop\Trestmst 32 ) b 5 Eeptotels

1 Td3 7429 Tel7 781 758 IS
2 Te26 757 7420 7.6% TeX0 36,98
‘ Te29 7415 70 7.56 T.20 36,24
S 7.1 68 6428 7.8L 6o 36,00
7.30 95 190  T0 7 37.00

Treat.totals 3629  36.6L 3556 3796  36.h2 182,87

(1) Colorimetric method = 19549 formula, This is recognised as
yislding & result for Bullion hops whish is approximately 1-2%
lower than gravimstrie resulte.

Analysis of Variance

Source of Total ‘.htnlqa.
Yaristion m Berodse . Bafs DRefs Nefs  HRemarks

iy 33,211 3153 iﬁi&"ﬁ% 061158 L 0.15289 NS
RepLisetion 61609:0065 1,mlaw 0.15862 L 0.03965 N.S.
lo‘m 16 9012385
Mll 1l Mom 1;3“%377” 2,71982 2, -



mwawrm o

w mmmmu-mm.
m MwmummmmNm (m/lﬂ;.nn)

Trostototals 1898  17.81 17.60 15,35 18,28 90,66
Average, fresh bppe 3.62

Analysis of Variance

Source of Total mm.

Corvection 8,219-2156 328,769h2
atment

Tre 1,645,059,  329,01188 0.23431‘6 h 0.060615 K.S.
Replication 1,650,1808 #03626 126678 L 0.316685
Error - » 126998 16 0,07937TS
Total 331.5486 331.,5L860 2,718 24 -

Collsge Plots, 0il yields from dry hops
Table 3. Two way teble of oil yields from dry hops (Mls/100 ge D W B)
EaATrestest 12 3 L 5 Sepedetals

1l 3.58 3.00 .12 3.39 3.15 16628

2 2451 3.18 3020 3.36 3.39 15,6k

3 2,82 3.26 2,98 3.0 3.06 18422

L 3.06 3.16 2.9 3.12 3.05 15.30

5 2.23 3.29 3.18 3.8 2,81 15,09
Treatototals 1Le.20 16,00 15,69 16415 156  77.50

Average, dry hops 3.0
Analysis of Varimnoe
Souree of Total Totals sqs, ,
Varistion of egss  perebes . Safe  Dals MaS Remavks
Correction 6,006,2500  2L0,25000 - - -
Treatment 1,203,6502  2h0.7 0800, L 0,12001 WeSe
Wmn 1.m.u68 m.m 0el73 b 0.0h33L NeSe
1elil 16 0.08927

m m.3m MQJW 2.,08180 24 -



| mamum O(MNMMMM
mnmmmuwmamm. S
o mmavm.zmmmmmmzm
"’W(sswnwmammm,mmmunm
yeplioation veriations |
mmwmarmmmmmmmﬂtu
nwum (55 level) treatment differences
Evtluman of the ‘effects of the L fertilizers tested in the
WFMM&&TMMWW&W“ O(-m,wnmuy
ﬁnwmezmpwmarmbmmmrmumu
statistioally significent differencese The inference to be drawa frem this
single yoar's dxia 1 that the two forms ef mitrogen (Mf,~ and NO) are
equally suitabls relative to the production of the above constitusnts,



mm mwummummm,unw”
mmuuwmmm;mmwmu

the viainity of 118'F, ! _
| m mammmmmmam.

Collage Flets i us 3-6 300
Prod, Plets (hand M) 18 3.3 325

b}
Prode Plats (machine pl:b“) 2 18
é

:
i Prod Flots  ° ;ﬁ 2£'
b e 2, (e

. Mmh- fyom baless gresn oil content of group 3 used for
caloulation of ofl loss.

BUwwl

W it is presumed that such low temperature drying is mot
practical dus to the longer tims required, these data clearly indicate that
& grower who is interested in preservation of oil should dry at the lovest
posaible temperaiure,



wmsmmwmtmnwwumm
"‘muw 10 Wmm talen for reutine amslyses
 and for winer slomest amalysis. Semples for mejor eleants wore dried and
',mu.mwuwm mmmmm
' d&tnﬂbxﬂ“lﬂﬂm, mmmu&wmu
drisd. Tebles of nnmmmw of analysis of varianoe (nmnux)
are presented belowe
© Major elemomtas Only flewering time samples have been mphw |
to date. Total mitrogen was found %o be significantly higher in lesves
from semopium sulfate plots than frem nitrate plotse Fertilisation raised
mw‘mmmommmm mmmtﬁ;m.' Ritrate wvas
s less sensitive indioator and neither of the above effects were demonstrated.
A treatasnt difference was indicated fer total phosphorous but was fourd te
be dus 3o bhigher values in the check plot rather than being dus to the form
of nitrogen applied as fertiliser, No differences could be demonatrated
for the inorganic fraction of the total phosphorous. Fotash showed both
treatment and replication differences. The treatment differenge included &
highly significant difference between the amonium fertilized plots and the
nitrate plotse Calecium concentrations showed a significant treatzent
difference but this was not due to the gheck plots nor was a diffsyence
between treatments I and II deronstrated., low magnesium values in the check
plots were apparently responsible for a significant treatment mean square.
Minor elesents: The iron eontent of Bullien leaves on both
July 10 and September 10 was highly variable, ranging from 1LO to 300 ppm
on the first date and betwsen 55 and 385 ppm on the second date. Heither
treatwent nor replication differences were indicated by analysis of variance.
While manganese did not show a significamt treatment difference on July 10,



".mwamﬁm nmmmwm
 appeayed vhich indicated that the mEngaaese combent of \e check Plebs |
.vfmmmmmmmmmmumn’
‘»»Wthwx. mmmmmmm
u;mmmmmmnmvmuuumnam. !&:&Mﬁm
-wm-mmmmmummmmuwm
difference appedred st harvest, and vas found to be & check plet difference.
The xing contents of leaves from the wmondum sulfate plots wers mush

lowsr than those 4n the nitrate plots en July 10 On September 10 many
asmples vere delow the detection level (7 ppm) of the analytical method

and consequently ceuld mbnmw-.uymm AV flowering

only 3 smmples had wolybdenum concentrations greater thin 1 ppme At

harvest all molybdenum concentrations wers less than 0.9 ppm, the dsteotion
1init of the analytical methode
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_ nym with . Ballantie & Sous & Arial wa mu -
| m the effuct of the foiw af HATega used 83 fertiliser en quilis _‘ B
"','f""m;-uummm. IS vas alse desireble o follow the sessonal

.,mmammnymﬂ. mmmmmu
'mmwmummumax«smwm. .

o , mmnmmsmmammmmm
and WWN"‘

1) WMQ&' m&w. mmmmnmmmmsm
 scasons TheO(=acid gontent reached & maximus value on sbout the twendisth
OIAWMMM fairly staady until Wﬂmwuu ‘fhaeﬂ
mnmmmwumﬁmmus‘pumm MWE’QW“W
gontly until hama%. ;

(2,3) Effect of the form of nitrogen supplied as fertiliser. ‘m: experiment
ves condusted on bosh production sized plots replicated 3 times and on Sehill
plots replisated § tires, No differences dus to the form of nitrogen ceuld
be demonstrated for O wanid, green oils or dry oils,

(.‘4) Effect of drying temperature on the preservation of lop oil, laboratory
drying at 118°F yielded oil lesses of 3175 while comnercial drying st

135% and L5°F produced lesses of 335 and 39% respectivelye

(5) leaf samples wers avalysed for 12 elements or compounds; total N,

NOyeli, total P, PO =Py K, Ca, Hg, Pe, 0, B, Zn and Mee JCaloulation of
individuzl degrees of freedom for treatments I ws. II, (l!il: 8 WS), indicated

that tbe soncentrations of total ¥, K, Mn snd Zn were influenced by the ferm
of nitrogen applied as fertiliser,



To establish whether mmmonia or mmoniwm sulfate can be wiilized
direstly or Af nitrification by seil orgsmisms is mecessary. (This experiment
1s actually in conjunction with the "Bullion Fertiliser Trial,"” listed
olsewhere in this repert).

Experiments of this type have been condusted for many other creps
but no information is available eovering heps specificallye
Prossdures

45 seedlings were divided inte 3 groups and grown in dilute, ,
(but uemloh), nutrient solution muning both forms of imorganie nitrogen
for two mclm. At the end of this period the three trays were drained and
seedlings wore washed and sorted so that all trays sppesred te have equally
vigorous plantse 7The trays were supplied with (1) ne nitrogen, (2) sodium
nitrate and (3) ammonium sulfate, The solutions were changed weeldys The
sxperiment acntinued from May 13 to June 27,
Exparimental Results: |

Plants which received no nitrogen grew chloretic and by the end of
the experiment were ieade Those receiving sodium nitrate grew sburndantly,
Those receiving smmonium nitrate ceased yprowing but maintained a dark green
aolor,

pH measurements disclosed that this type of experiment requires a



&)mmu . 63
" (3) smmenium nitrate 62

"Aﬁummummbmm
. dweb m..m m

(1) ™ ndtrogm bt 58 S
(2) sodium nitrate 78 68 72

(3) awonium sulfate 29 . 3 3.8 |
| mM&.mmmmme;wmbum. This.
wvas felt $o be merym of heavy bacterial growth, Hovever 1

did contrel pie

ﬁ! ef buffered mitrient nintm;
(1) no nitrogen | $e2
(2) sodium nitrate Se2
(3) asmoniwm sulfsts Se2

pH of buffered nutyient mlntm after growth: ;

(3) ammonium sulfate 5.8 5e8 ; S8 Se¥ 53

Ne conclusions can be drmm regarding the ability of hep plants ve
utilise mvmenium sulfate as a nitrogen scurce because of the lack of pH
control.

It is an interesting sbservation that, while mo growth ocourred in
the ammenium sulfate solutions, suffiscient setivity wss pressnt to reduce
the pH of approximately 3 liters of nutrient sclution to values near 3,0,



: "*f‘:u-umwammmnmm.

s showld mmwmmm o

| Anslyhies] verk has been initisted en leaf semples taken in Juns
1957 from the "Quality T71al", but results are incemplets and vill be reported

Rewults of 1saf analyees on Bullien heps are inslwded wnder
*Bullion Fertiliser Triel®,

__ggg__v_gy Ses 1956 Annual nupn, Pe na.
‘Durstions See 1956 Annmal Report, pe 1L3e
Reason for undertaldug the werk: Swse 1956 Ammmal Repors, pe 143,
Nature of pvevious works Ses 1956 Ammal Hepert, pe Uds
 Progedure: Ses 1956 Annual Repert, pe lh3e
Experimatal resultss
Geg Ligquid Chrummtography of the Quality Charscteristics of Hops.
Gelele provides a method of seperation applicable to two analywes
in the hop research lwberatory:
le Separation e¢f isvbutyrio and isovaleric acid in the dotermination of
mkummlm amz. fumulen p:i.ux aihumilonse Such separations and quantitetive
anulyses have been reported by lioward and Tatchell.
2o &&wﬁti&n ﬂﬁ‘amgmriaaumx ef hop oilse Pihmeer work in thin field
has been done by dgby and by Tatchalle
It is plamed to construst several different types of colums for
use with the instrument mil&bll (Reco Distillogrsph D «2000) and to evaluste
these fren the standpoint of the ssparstions lizted above,



- To date two suoh wm nave mwmauu ovilostods.
;;]—mw,wmmmuwwmwmummu
,m-mmmmammmmwmm
axide Wuwmu-mmmmmmm ym-m;
R mmmmmnwwwmmmm
alse been found satisfastery for separation of hep eilse This olem has "
mmumlwnwm. '
] AMW&MMMH«MR,MMMW
and evalusted for the sspiration of hop eile Optimm opsrating parmssters
mmmxmmmumummummmzzmm
of hep olilse |
Samples of Myrocsns, geranisl, methylenonyleketens -X ecaryophyllens
md | =caryophyllene have besn obtained and used ss markers in beth types
of colwnns, lyroens, msthylenoryleketons and both earyophyllenss have besn
fdentified in the elution disgrame of hop oils but gersnicl has not yet been
located,
0f approximataly 2 dosen ofl samples which have bsen evalusted by
GeLeCop rome has been found whish containg all the peaks shown in the
accompanying charta,



it

, Qﬁjr\/\/li\/’i ‘7 L . ;
‘ v 7 [0 .

Colusm 908% x 4* YD, |
Supperts Celite, 20: wi wﬂwﬁ o :
Stae phaset 2watt . - ¢ J 25‘
Tenps 15
Gm' &

Simet hours

L' ., 87 X
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WM of oomponents of hop oilss

‘ = Mu ‘n v
e
RV -

. 3 '
1 1 ?
o ? ?
, s ? ?
; | ? ?
: e e
10 ? ?
% § ? ?
12 1 7
iy ? !
‘ Methyl nonyl ketore ?
15 ? ?
% ? Methyl nenyl ketons
37 ? ?
18 ? ' wgaryepiyilens
4 ~ceryophylisns “ woaryophyllens
20 ’ -caryoplvlm ?
2 4
2 1 -

i

. Two colusas for the paselimiid shromatographic separation of hop
eils have been prepared snd evaluatedes One, Apisson ¥ on Celite has been
fourd to give 22 peakse The other, Zeethyl-hexyl-phthalate on Celite
woduoes J1 peakse The Aplozon M columm scparates 3 components the 2eethyle
hexylechthalate lesves unresclved and 2 cthyl=haxylephthalate npm! 2
that Aplezen ¥ leaves unresolveds Therefors the total mmbar of componants
detecteble 1s 2he Of these L peaks have been ideniified as Myroene,
Nethylenonylekstons, (sosryophyllens and <~ earyophyllense
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_III

- Ramn w.wm 1n 'eht Wﬁ-»?mm
: 'mm Trial (aomxu-). 1957,

e

Entry 1 u In Total  Avge

1 & 5549 83.9 5548 1956 654 220
2 1031 6042 738 Sheb 188.6 62,8  2u0
3 10kI  hheS 33.1 5561 132,7  Lhe2 1500
L 1071 TheT The8 9lie0 2435 811 2760
S 1081 5066 59.1 6242 1709 572 1940
6 1091 8667 604k 3845 185.6 61.8 2100
7 121 959 824k 5845 236.8 78,9 2680
8 1231 80.2 51,0 6940 200,2 6647 2270
9 12 I L3k L6l 5Sels 5.2 LB 1650
10 1271 30,7 25,8 L3e7 100,233k 110
11 1321 710 5245 14640 169.5  S6.i 1920
12 1351 k7.8 53e9 52¢ks 15hel 513 1ThO
13 1381  27.2 L340 L3e7 1139 379 - 1290
1L 1391 60.1 6241 5242 17hels 58,1 1980
15 Uk I 7Le3 6040 5940 19063  63.h 2160
16 BeGe 51els 3647 11540 133.1 Lke3 1510
Total 95166 89849 88541 273546 5740 1940
sx2 622hLie68  5L8LO.39 51482429  L91LB00.52



1271
1321
135-1
138-1
1391
ket
BaGe

55&5‘-55#5‘«*@%#»‘»-,-

&

sx@

612.7

38:0 koS 82,5

A9l TheT 123.8

6ol 50,6 96.7

h3e3 86,7 10,0

37.7 95.9 133.6
£li.8 80,2 135.0

‘3509 L3eh 7963

204 30,7 522
3946 TL.O 110.6
27.1 b7.8 They
3ok 2742 6146
XLk 601 915
352 713 10645

29,0 51.k  80.4

156k.3

24973.63 162717.35

6221:.68

36,2 25.8

 hBek 83.9 1323 29,0 55,8 8klS
0e9 73,8 1aha?

26,5 DL 96

3901 Thed 11349
k706 5941 106.7
216 60,k 82350
30,9 62,k 113.3
6641 51.0 1171
5946 LS.k 106.0
62,0
85.6
801
9.9
90,7
83.1
6643

33.1 52.5
26,2 5349
L8e9 U3e0
2846 62,1
2341 60,0
2946 3.7
606414 1505.3
89849 ,
5h8L0.39

28.3 She6 82,9
3949 55.1 95,0
28.5 940 122.5
0.7 62,2 122,9
1.5 38.5 70,0
21.6 58.5 80.i
78,9 69.0 k7.9
3643 554 917
29.9 k3e7 7346
2641 k6.0 7241
23.7 52,4 7641
3543 k3.7 79.0
25,2 52,2 T7.h
L8.8 59,0 107.8
28.hs bSO 73k

57121 1hS7.2
885.1

2393839 10hLS.16
25566036 1L8639.72

51482.29

7.0
18747
263.)
.
232,
25946
297l
22041

L5268

128

1327989496
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&mmmmmmwmmmmmmwm;

?M”J”&W”o’ o7 Sh.8 ,M”oﬁﬂd M”ﬁ’”q’“
Mi 109 26.5 39.1 Li1.6 21,6 ”?a’ 66.1 g:‘ 3642 3301 262 h8.9 28.6 231 29.6
29.0 28,3 39.9 “-5 60,7 1105 21,6 7849 36e3 29.9 2641 237 3503 3501 8.0 28,

1359 I0hak 1Sk 902 1318 98.8 m-& W1

004 14T ”.h S s e e g0

1957 .
5569 60e2 LlieS The? 50,6 867 950 00-2 m-h ”; 71.0 k7.8 27.! 6@-1 g-ﬁ ~
8369 738 331 The8 59.1 60,4 82 6245 539 L340 62,1 ol
5548 Shef 55.1 9he0 62,2 38,5 5305 594-0 9505 L3eT hbe0 52, L13e7 5303 59.0 15.0

1956 1327 ATh 2368  AS2 1695 1139  190.3
188,66  2u3e5 85,6 200, 1002 1Skl ATkl

IS ML 36,3 3270 20 28,3 2325 2974k
289,0  360.2 282.,0 | 100.0 187.7 231.1 259.6 m%

SATILT U85 SINLST U0 Ms2d Migry 39l MEM.SD
T iShsouts TEIAh hTu3 S0000.08  116N.es EoETS, Theld25284,61
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ma weight (m./vw) Geryeliisy A Sk
| ”nmm | s o
i ﬁ-m "
250,530 9,490.3250 we-
P0ins  339.37% we
Sidearn length (inches) Corvallis, 1957.
am.m

15 Lh096.078 136.536 *



1231

EREERES =~ &w

Lt

124l
1271
13241
1351
138=1
139=1
Wl

&

Misopllaneous:

578

5400

- 5426

3.72
2.3
Le78
3.36
3.7

8720

18«5 (128-1) 8,90

16hm8

3.89

2,86
3.85
3467
L
X
5,80

6el?

64,88
.27
2453
551
3.8l
Le63

17236

ot
S

5.09

Lao
| Gali®

6425
Sea12

.72
2.31
623
3099
Sel5

81.35

ket

6.10
.50
6022

3413

5.00
5033
2.35
5435
3.9
SeTT

76420

s
160

334
3.7
3.97
Le28
6430
5036

6433

3.98
5.2
351
2.38
5eb?
3.18
Le90

-

-
b
3
.
t
k
L
b
h
3
b
b
3
L
b
b
L
L



EREEBEE®®= 0w

E 5
;

0457
0,87

1436

036
1404
078
Oeli®

175

1,06

1.75
1420

0e56
120
0459
c.1

Oe29
1.5
e85
1468

1400

2,47
2.8
152
1463

0e52

1.5

Te34
0s 50

026
1435
0,55
0458

195

1960

136

097
057
1.18
0s53

0487
132
097
1,25
0u5h
0e73
1.2%

17.16

2.79
LeS52
2.99
2486
3.35

3.76 |

1.50
beT9
2,76
1.80
6463

7105

Q.70
1.13
1,00
072
0484

Oeb¥
1.20

0460



SRR e gel

T W T N
WE b5 ke 3 1,96 3.9
xS0 S48 S S5 S
19T k7 bS8 ko8 293 bt
ne.I X 5 X 185 595
a2 T 66 6w o 60
Wl 000 @ 36 8,70 2,90
1271 36 39 3468 1063 344
32X 3.0 3. 300 9,00  3.00
1351 2,36 2. N X 703 28
ABer 505 b2 LeB6 | Wet3  hesd
v 3.8 33 3.8 108y  3.63
e 2 206 2.1 W0 2,35

sx 33097 | L7.0hk - LO.87 !7.5& 30h9 179,90  4P°
ax? 166,6277 2064588 201.7751 1270816k 120,115  2,L55.3785

38 B

99.17932 TOM" X ¥
Le33k «1Llh7



1071 0.59

109 Ldh
W 109
1231 0,97
127-1 0.7k
1321

135-1 0.62
1381 0.96
139=1

Wilyed

sx 670
sx? 642781

These samples were taken betwoen Septezber 3 and 12, in their erdsr of maturitye.
A1l were dried in a commercial dryers After arrival at Corvallls they were put
‘mwammmpsmmmmmnwym.

Anmalysis of Varianee

1.03
0454
O.Th
0e30
0.57
0.9
Oeli2
0,65

8466

097
121 L0
. P
.07 10
0,76
0,56

0032
0.8

00
0s61
Tadd 5.9
642135  Lo7605

Te18L2

8 B ER

88

3.92268
3466k

«25827 +008609

Y

B

1.3 3467

heOk

3017

2,76

0,50 1460

0.88 2,36

0e31 93

0,60 1.79

| 2,68

0451 1432

Ouk? 1.73

5498 1.72
LeTS36 86,7958

o281Thh *%

0.76
1422
1e3k
1406

- De92

0.53
0.79
0,31
0.60
0,90
0l
0,58

0,75



Harvest vis. (sdj. 258 éry down), Experimental Yiald Trial, 1957

P BT on v ma e D
reggles hla 0.3 39,3 Mk 82,8 m.sv« W96 1690
Blos 106 82,7 50.5  S3.8 b3S 2081  59.6 2030

&

o
]

1

2

3 100 I 3heS  33.6 hu8 66k Sha2 233.8 h6.7 1590
L 1021 63,1 596 55.5 . 62.3 60.8 ama 60.3 2050
S 1031 58.7 99.2 60,7 | 92.5 1005 k11.6  82.3 2800
6 10h1I 66.3 59l STel 61,8 6640 310.6 62.1 2110
7 1061 Lhe3 52,3 6LB . 6649  L9e9 278.2 55,6 1890
9 1081 693 Tl7 55.7 M0  958.3 326,0 68.2 2220
10 1091  63.5 hOe9 26,4 550 228.9 LS.8 1560
11 121 88.4 106.1 87.0 790 999 L1606k 92.1 3130
13 181 81.9 6hel 66.8 83k 69es 3656 3.1 2490
1 121 1 6247 5645 79¢1 5745 6347 319.5 6349 2170
15 122 I 66k 812  57.2 5843 7841 hle2 68,2 2320
16 1231  57.0 607 LieB 6849 9645 3279  65.6 2230
17 12k 1 55,9 5347 El.0  30.9 395 23140 kb2 1570
18 1251 53.6 Lle5 Sl.3 69.1 259.1 Sl.8 1760
19 1261 34 37¢8 1747 = 31e3 5649 176.,8 35.k 1200
20 127 I  She9 6242  66.h  T70.8  (69.2) 323.5  6Le7 2200
21 128 T B86.8 kB.y  B8l.0 k5 TBe7 89,9 78,0 2650

6hel 7843 5140 91e0 7746 362,0 726k 2160
5342 58,8 4243  L3.8 315 2294.6 hSe9 1560

[
A\
LLE
N Q
Tt bt

56 135 I  53.3  73.9 6847 6By 727  337.0 67k 2290
26 138 I  LBsB A7 3he0 5241 63,0  26he6 52,9 1800
27 1391 73.0 Shel B83.0 756 839  369.6 3.9 2510
58 101 I 92,3 B2.8 72,6 86,3 735  LOT.5  Bl5 2770
20 Lk I  L46e9  55.7 563 3562 20,1 21he2 L248 1460
X 1,75607 1,80946 1,61949 1,806.0 1,9122 8,906  6loh 2090
s 113,620.h3 98,883417 137,65u.22

2,Li3Le26 122,137430 885, L6 08



Harvest weights (lbs./plot) in the Experimental
Yield Trial, 195L=1957 inclusive

Entry Repel ‘ RBP*II

: 195 1955 1956 1957  Total 195k 195§ 1956 1957  Total
T " Fuggles TO08 1742  3henn  L1lel  1L345 6lia0 p 50,0  L0.3 183.1
LC 91,7  1he8 53,0 6746 22701  100.6 36,8 78,0  82.7 298,1
101 I 36,5  b2,6 LB.6  3LS 1624 LCeS  28ei LOSS 3346 143.,0
102 I h9e2 50,4 56,8 63,1 2195 3961 352 5le3 5946 185.2
103 1T 105,2 L0 665 58,7 27hak 91,8 56l 78.8 9942 326,42
104 I  LBek 2hiohy 377 66,3 176.8 679 33.6 blie9 594 205,8
106 I Sh.h 3Le8 479 Lhae3  181,4L 6242 38,8 56,8 52,3 210.1
107 I 95,2 3kl 63,7 88,1 2815 119,86 L0 55,3 86,3 30544
108 T 109,8 85 142 e? 6943 23043 115.2 30,8 7045 .7 288,3
109 I 91l.b 16,0 30.8 6345 20947 129,1 hloks 80.9 1049 295.3
112 I 11646 3742 Theb 88,4  316,8 128,22 40,0 70,9 106,11 34542
12 1171 Lbe? 31,2 hSeL 508 1733 59,1 3L.8 5.1 L0J6 1796
13 118 I 99,0 7240 LBeT 81.9 301,6 103,0 4346 62.7 6li41 273k
1y 121 1 78k 3640 63l o247 2L0,5 5042 42,0 7241 5645 230.8
15 122 T 88,k L3.2 56,8  66.;  25h.8 8240 3346 6547 81,2 262,5
16 1231  83.5 2942 80485 570 2502 5345 2L.0 6748 60,7 236,40
17 2L I T6e2 516 T1a% 5549 255,42 10940 53e2 58.5 6347 2844
18 125 1 TheO 1.6 580 L1346 21742 £546 37.6 39.3 53.6 196.1
19 126 1  83s2 32,0 6348 33,1 212,1 9248 heG  3he6  37.8 169.2
20 127 I 101.2 1745 3248 She? 20643 8642 S6ekt 3946 6242 2ok
21 128 I 83.5 Shel £la1 86,8 27642 1346 L3+2 6843 LB.9 23440
22 130 1 8942 3helt 62,9 6l 25046 6741 28,0 6149 7843 235.3
23 1311 L6e7 26.3 h3.l 471 16347 69,0 25+6 4S.h 37+9 177.9
2h 132 1 8143 2hel  LOa9 532 1994k 5948 2L;.8 6245 58.8 235,9
26 135 1 7346 3648 5343 5343 2170 83.0 1180 570 739 266,49
26 138 I 750 12,k ;348 48.8 180,0 86,8 66411 6240 66,7 281.9
27 139 1 8%k 5048  LiLa8 73,0  258,0 73,0 B840  Lh6.8  Shel 2579
28 141 I 73.2 59«6 706 9243 29547 7648 L7.2 611 82,8 26749
29 1hh I 91,0 10 LT Li6e9 189.6 1034 9e2 3847 55T 20740

sX 2282.2 982.8 15h3.5 175647 6565,2 22743 112258 1667.1 180946  7026,8
S¥* 191887.9L 86455247  15uh263.L2 5052ka6ls 122031426
LOS6E «56 11362043 218607423 100708,85 3;77%613006

BET



Harvest weights (1bs./plot) in the Experimental
Yield Trial, 1954«1957 inclusive conte

Entry RepeXII Rep.I¥ Ei.ﬂ
195, 1955 1956 1957 Total  195h 1955 1956 1957  Total  Zetal  Avgy

1 Fuggles LB.6 2546 L9.6 3943 16341 Shly 22,0 55«1 blsek 1?5a9@ 665.,6 k16 L
2 LC 100,85 15,6  90.7 50.5  257.3 92.6 2048 7945  53:8 26,7 102942 he3

3 101 I 724 31.6 LBe5  Uhe8 19743 62.6 L0 501 666k 219.5 722.2 d
b 1021 72,6 30,0 She9  55.5 21340 80.8 32,8 503  62.3 22642  BL3.9  S%?7
5 103 I 86e6 3346 573 60,7 23842 122,9 3L.8 The8 92,5 325,0 1163.8 T2¢1 -
6 104 I 73.8 26.8 6740 57s1 22haT 8745 23,2 5040 61.8 222,5 829.8 .3 7% 3
7 1061 618 27.2  LB.B 6k 202,86 55¢3 26,4 k940 6649 197+6 7917 k98
8 107 T 12h.5 22,0 L6l 82,2  27hab 116 25.6 5745 7303 2710 1326 708
@ 108 I 9216 1z 08 ‘5306 55-? 2215;7 12718 1000 6200 7100 279'8 ) : m.s g:z R
10 109 I 974% 10,0 65241 L3.1 202,7 131.9'« 0,8 (5602) 2644 21hels : 922,1 .

11 112 T 1220 28,8 60,7  B87.0 298.5 126,22 38,0 7920 305.s 12659 @ 79

12 1171 70,1 1562 152  L5.6 176.1 She3 22,4 l;'z.é 5245 186.8 71548 = hlieT ,

13 18I 1216 L0872 66,8 3016 90,0 L2.8 6743 83k 28345 116041 TReS
1 121 I 6942 26,k 70«6 791  2L5.3 BT46 204 6243  5Te5 22748  Ghhieh 590
15 122 I 52‘2 35«:2 1&508 57#2 1990}4 53c8 29&2 3747 5803 17900 ’ 8360? ’ & RS O

16 123 I 10340 Boi 81,0 hha8 23742 Thel 840 51,0 6849 202,0 . 925.4 © §Te8

17 12 1 1108 1946  58.2  Ll.0 2296 79:h B840 33,0 30,9 15L3  920,5  S5TW5

18 1251 51.2  2h.8  bBe2  hleS 1657 7646 8.8 LB«T 513 185.h  76hel W78 |
19 126 T 906 21,2  6heb  L17»7  19hal 10842 25,2 TleS 3143 23642 8116 07
20 1271 72,5 12,8  LB.0  66.h 19947 9946 26,0  59¢h 708 255.8 90642 866
21 1281 60,8 32, 62,7 81,0 23649 81s8 601 6549  9heS 302,6 10h9.7 656

22 130 T 100.6  Le0 76,5 510 2321 105,0 2B.8 815 9.0 3063  102ka3 6O

23 131 I 172.0 18k 4922 3022 16943 8842 124k 5246 . 58ek 2066 18,0 w )
2h 132 1 7348 Te2 3542 aa,;s 15846 72,2 136 3k L348 k2 7581 hTah
25 1351 Tl 50,8 65l 68,7 256,5 8l40 29.6 684l 68k 2508  $908 - 61.9
26 1381 61,8 1.2 78,2 34,0  235:2 95,6 62  Sheh 52,1 26hS 9IS (0.1
27 139 1 98é2 21548 Sheb 8340 26046 120.6 204k 65sk 7546 282,0 195815 . w}’ )
28 11 I 100,0  LBeB 5645 726 27749 88,1 3942 6741 8643 280,7 112242 %
29 14 I 1100 LaO L35 5643 213,8 12746 244 3746 3542 202.8 ; 813.2

SX 216340  700,0 1695.1 161949 64T8.,0  26hTsh  73he8 165247 180840 684249 269129 5840
sx? 222)1)1222 103792.h3 17,ua 24934456 1221;37.30 2566369%495
! 21223.0L 9888341 25?080.% 98650409 1676965421



-)“xﬁﬂﬁﬁ‘f?ihla 3955F57q

Bty 1 Mi_@ _tem

mmt oo (m./ym) u uu b

Fuggles 217:8 93.6 .} 165.1 665.,6
- Late Clustera 385.h 88,0  '30{1,.2 254.6 1029,2
101 1 212,0 1i3.2 18747 179.3 722,.2
102 2l1.7 14854 213,3  240,5 8439
103 I k@gd 1468,.8 2774 31l.1 1163.8
10 I 2717.6 108,0 19946 2Lke6 829.8
106 1 23347 12742 202.5 228,3 7917
107 1 LhShad 12640 222.6 329.9 1132.,6
108 I LS 62,4 239,1 267.7 101446
109 I 9.0 71.2 228.0 17349 922.1
112 I 149340 1hhkls0 = 268.L 36045 1265,9
171 23947 103.6 18340 18945 715,8
181 113.6 199.2 251,1 29642 1160.1
121 I 295.4 124,8 268,4 255.8 9hilieh
122 I 276k 1.2 20640 26341 886,.7
123 1 3k - 6946 28043 231.h 925.1
124 I 375.h 132,44 22142 19).e5 92045
125 I 2674 112,8 19442 190.0 T6hek
126 1 : 37448 82.h 23ke5 11949 811.6
127 I 359.5 | 112.8 179.6 25443 906 42
128 I 29947 190.8 21840 311.2 104947
131 1 270.9 83,2 190.3 17346 718,0
132 I 317.2 6946 17342 198.1 75861
135 1 31742 165 ,2 2lil.1 26Le3 990,8
138 1 339.2 182.4 238.h 201,6 96146
139 1 381,2 180,0°  211.6 285,7 1058.5
Ul 1 338.1 194,.8 25543 33L40 122,2
bk I 132,0 19.6 167.5 19L.1 813.2
8X ) 9’819 '9 B,Ehooh 6, 558 ih 6’ 99!1'2 26, 912 ¢9
s5x? 3,19h,933.63 1,521,340.52 25,663,694495
190,009.76 1,783,624430



142

- Prydom ;-rpqn&:;va,k!:p-rin-nttl Yield i!&nl;A19§7’

Rep.

Entry I II 111 v Total Avge
1 Puggles 27.0 2547 28,6 2944 110.7 277
2 LG 22.h4 19.2 25.1 25,5 92.2 23,0
3 1811 25,1 25.8 28,1 27.8 106,8 26,7
h 1021 27.% 28.6 28,0 28,6 12,7 28,2
§ 1031 22,6 25.3 27.0 2h.8 997 2,9
6 1W0h1I 22,8 23.5 26,1 2240 9kl 2346
7 106X 28.4 25,1 2hok 26.4 10k.3 26.1
8 1071 23.6 22,5 23,1 2h.) 93.3 23.3
9 1081 20.1 22,1 18,7 22.5 83.h 20,8
10 109 1 25.1 1943 2344 21,5 89.3 22.3
11 1121 22,9 22,5 25,2 23,8 9ok 23.6
12 1171 22,0 23.1 20.9 20,8 8648 21.7
13 181z 2746 2345 25,9 2he5 101.5 25,4
1 1231 22,0 23.8 2340 26,0 9h18 23.7
15 1221 23.8 2340 2346 23.7 9hel 2345
16 1231  23.8 245 22.7 23.8 9ke8 23.7
17 12 I 21.1 19.h 19.6 20.5 80.6 20,2
18 1251 25,3 25,6 25.8 2546 102,3 25.6
19 126 1 2L.8 26,7 22,9 25,7 100.1 25,0
20 1271 19.3 19.8 21.3 23.5 8349 21,0
21 1281  25.8 25.9 2k 25.h 10049 25.2
22 1301 2641 22.9 2L.9 25,7 9946 2L.9
23 131 I  20.8 22,0 20,0 22,3 85.1 21,3
2h 1321 23.2 2h.1 22,2 21.7 91,2 22,8
25 135 I 22,9 21.6 25.1 23.2 92,8 2342
26 1381 2349 23.1 2he3 25,9 97«2 2he3
27 1391  28.3 29.0 2h.1 254k 106.8 26,7
28 LI 23.h 2343 28,0 2645 101,2 25.3
29 11 22,9 25. 23,3 23.5 9540 23.8
sX 69442 68643 69943 710.1 2,78949 2l.1

sx? 16,775+86 16,415,93 17,0L7403 17,525.07 270,218,13



Repse,
1ines

Ryrex

Repss -
Errer &

~ Subtetal a

LxY
RxY
LxRxY
Subtotal b

Grand total

Total
ROP.'
Lines
Errer

s 'vBouxcn-ct Vaw!n&&nn | ;.!!!T'i "'5'f ¥5533'   ;Epa:xf¥!!£}§ff¥?f*-rtsr~A$ 24

w Mm (m./m), 195y
| (abh) ne hr,ﬁhm‘

(m) m L 16,311‘967 | _:m.sw

 Harvest weight (Ibs./plet), 195Us1957

28 k2,980.53 1;535;@.9 “
3 o 650,75 - 5504250 %
o 1580508 188,
‘18 T 663&3‘-71:

3 170,86Le36  56,95Le767 4%
ah h7g631076 5670%5 *%
9 6,261.” &9.110 A
(2523 251 28,182,838 112,282

(L63) hb2  313,317.73
Dryedown percentages, 1957
23 , 10,287 3.14250

4554032 16,2511 *»
8k 199,071 243699
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D = Phytomyein dust, 1000 ppme strepe
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Se Agrlsm;u, 1000 PPiley plus 1% glycsrol

C « Untreated Check
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IIT - ¢k

Treatments
Clerepiorin
Vapan

Crag Myloms
Terraslor
Check

. S
”»
kS
.
'8
-

'
2
3
36
26
29
30
29
i §
20

Hop 5oil Treatment Data in Replicetion

sEBoe BEBeE BEBGe BEbee by £

108,2
6746
6741
8640
7303

90e1
9842
132.3
1010
15562



he?
2.6 ‘

29
2.6

ko)
3.k

$40

- 540




Em ‘ R‘E—ol &Eon | K_gg.III R.Es!! Totals é_m

1 Ck (hand) 3547 3942 3940 3.3 152 3643
2 Ck (none) 3946 LleO 39.0  L3.5 166s1 LS
L End 34/100 3646 27k e 2842 126,8  3L.7
5 End S5#/100 2940 3he8 2942 3743 1303  32.6
6 End 7#/100 3he? 3545 3743 3048 1383  3heé
T S=De1369 14/200 3Le5 3Le5 308 35k 13heli 3346
8 SDe1369 2#/100 3644 3Le9 L2k 3241 5.8 364k
9 S~D=1369 3#/100 25,2 2246 L0e6 h24h 130s8 32,7
sX : 27147 27249 292.1 281.0 1,1177  3Le9
sx? 95377455 9,613471 10,829.21 10,088.Lk  157,285.11

iralysis of Variance

Seurce of Variatien DF ss »
Total n 869+7hS

Repse 3 33.173 11.0578
Treatments 7T 282,112 4043007
Error 21 SSkek52 2641028



 Harvest Weights in the Chemlcal Stripping Trial, 195657,

Trestmeut ;
1 Check (hand)  hl.l 390 793 W37
2 Check (mome) 52,7 3946 923 k07 kb0 Bhe? 6.7 3940 37
L Endoe 37/100 gal.l2e3 3666 78.9 2B 27.L  L9e2 288 3heb 63,
SEndea S/ ' R0 290 610 k90 b 838 28 292 &
kndoe B * 1346 3hT 783 el 35S 706 ey  37e3

L 4 ‘ 211.7 1?5.6 387.3 183.8 130.9 36347 187.5 1791
sx® 9513075 Sh9he63 6,69h059 75206467
| s.m.:’g' 7,01518°  27,206469" S,w-w
Amalysis of Variance
Seurce of Variation IF 58 s
Repse 3 3. 11.1270
h h99e3h7 12L,8368 »
Errer a (T x B) 12 LS9, 38,3188
Years b} 10,250 10,2500 =
TxY k 59419  1he7872
15 22,9704



 1.aeek (stripped)  SuSh
‘MMlM&d)é@%
hW”Mm&.u
5 ""Sl " = g.29
6 * W v5e
TE-L Wt ot TS
& * QW T " 6,06
LY IR B AR

st WTa29

Correction  36351.2356
Treateent LESL.5998
Replication 9101.7058
TxR

Total 1148,5536

5;98 620 ka2
5456 6,00 S.92
6l 637 62
6.L8 6450 bl
6038 6,80  S.81
871  6.59 6460

Wek2 k98 LheT?

~ Total squares
Por_obse 83

113597611

1138.6499  2,6738

w2 7N
841666

18,5536 12,5715

19066

IS

BB o

na

—

23

2.7

2L.15
25,05
25.L1

]

EX R

S92
s

- S.69

6.22
640k
6.26
638

5.96

0.3819 1S
0,5790 ns
0,3889



mtm.nmmmugmm wum.
m.um. "

1e9 66 b8 T 6k 5.2 1049 640 1.8

3
B he2 19,6 10,0 kS 15,3  2L.0 Seli 93.0
¢ 8.5 16,2 1.5 10,5 104 156 210 9641
D Le3 o9 12,2 181 12,1 15,0 149 9145
E SeT  1loli  17.1 11,2 20,2 1642  11.7 93.5
2heb 687 5840 6047 6342  B8le7 5940 k15,9
Rep IIX
A 10s9 22,k 13,1 18.2 153 140 5.0 8849
B Tebh  2he5 1949 13,1 112 11,0 1765 1046
¢ Se3  B8¢3 15,5 1842 5.6 3.5  10.3 6647
D Te5 1940 e 10,2 16,0 19,2 21,8 108.6
E Se3 8e2 SeT 1540 5.0 Te2 Te9 5he3
36ei  T24h 691 The? 5341 Shey 62,5 L23.1
ReplIV
A 2.5 108  1heb 7T LS 124 1049 634k
B 36 948 96 12,7 1641 104 32 65kt
c 6e3 19,7 1944 12,8 9.8  1hS 945 9240
D Teb 198 2040 Te0 195 10,0 20,8 10k.7
E 2.8 646 9¢5  Tel 1042 Le?7 9T 5046

22,8  66oT 731 LT3 60,1 52,0  5Shel 37641

5X 83,8 207.8 200,2 182,7 176ek 18846 17546 1215.1
512 551698 33296k 2991.80 2L61eL7 215542 2769460 2586408



o f“' ..ﬂ i o g.u;f -
P RL MW

 TedAl  9.7R 1040 10,11 10,5 10,66 10,39 10,66 - T8y
B Repd  ked Sel8 Le7? 5036 Sa2 LB LSO 3elS
v % ?:55 51»” 5053 5 _ 5071 S-ﬁu Sd.) ”:
CTotal  %osh 1026 10,85 1049 10,83 102 9.3  TR2

¢ I Sl Suth LeT? Sa9 S29 539 S8 3.2
| ::’;.m 522 5,56 b8BT 5.5 L5 k0 S22 a7
Total 10,83 10,60 9;.59 10,35 204k 999 11420 72469

D Repal  Le96 5036 h.‘&s he63 1he96 5437 L6B  3Lk2
 RepeIIT ka8 5433 Soa s.ﬁ Su21 Se3l 5,20 36,12
Totel  9.51 10469 9687 9e7h 1017 10,68 988  70.5%

B Repel  Se0h 5.9 S.6L 506 B2 5.7 a2 %0
ROPeIXI  LeT8 Se10 La79 517 Le?7 5.0 L.69 3.
Total 9662 10,29 10,40 10,23 999 10,27 .31  70.31

‘ram of
totals 19,82 S3.4L 50,22 5125 S1.79 5L.65 50,68 358.85

. . 269.0051 258,6926
sx? m.éwm. mgss sasom.&” .



1.;257;’

lﬂo“ m ’0”
!.51 10.69 , 2 9»7& 10,17 20,68 90“ T0.5
982 10,29 w 1023 999 10,27 921 0.3

k982 S3.li SO.82 51.25 S1.79 51465 50,68 358,88

hwtﬁhdw.uz wsm;mmm

1 Weh 3435 a2 W2 ISHL  1T7e
m 36495 83T 5.MT Fel2 gﬁ xg.n
Twe way table of totals: Fertility x Replication
¥

Replicatien I Z !‘mﬁg s -} 7 Totals

1 2he69 26,53 2h.60 25.32 25,68 25.52 25,20 177.54

i 20,13 26,91 20,62 25.93 26,11 26,13 2548 13031

Totals k982 53,4k 50422 51425 51.79 51465 50,68  358.8%

Analyeis of Variance

Variation dus to: 8 oF M F Remarks
Irrigation Jﬂm L 10832 Qom HoS o
mm:t;m(m) 1.2030& i. :ﬁ% 0.1887 NeSe
Fertilisers “86770 é ke Z2est e
Ix?P Le81569 2L «20068 33,6661 L
FxR «03555 6 00592 0.9933 NeSe
Error (b) (IxraR) 14306 24 00596 — -
Total 8.156021 69 - - -



narvtut Veights 1n the ﬁ-aghx ox‘stwapv&na Studv

- on Fagg‘hs,lm
Emtry  Bepd  Bepull  Repll eIV Totals
e 25,2 3249 W30 3Ll 13542
1.5 3342 2503 32.1 1042 1308
3,0 28,0 32 L8O 30.9 1l
LeS 31.3 3947 32,7 31k 135.1
6.0 30.7 2802 3603 31-“8 130.3
8X 18 1603 1921 171k 67242
G Lolli3ele  5,263.L7 75570439 5,930466 90,L48490

Analysis of Variance

Source of Varistien I¥ _s8 Y
Totdl 19 6154338

Heps. 3 207.162 69,0540
Treatments h 19,583 L.8958

Ervor 12 388.593 32,3828



30 s
Wt s
600 558

Sourcs of  Total of
Varistion  squares

tment 2610,9033
lioation 326L.9797

TxR

otal 6558101

6% 623

ST 63
61  S.58

736 W6 297

Asslysis of Variance

Total squaves
&

652.7258
65249959

6558101
65102628

1430
.71

LeS573

159

590
S.96
50"
$.69

SeMN



. Harvest Weights in the Date and Severity af Pruning

Study, 1957.

Entry R;p. B;g. Iﬁgo ReIg. Rgp,. Rg};. ’i;?;. V}Rgi Totals. Avg.
Ao 108 325 35 L2k M08 3603 LS6 B 3119 39.0
B Mod b/11 3643 3347 23ek 3049  3hel 31e7 3847  37eh 26642 3343
CSevl/Il 3Lk 355 330 335 37.1 377 Lle6 3Bk 288.2 36,0
DMod L/A8 3849 3549 31e6 LOe3 32,5 3949 L3el 16.0  308.2 38,5
E Mod L/25 3640 1342 319 27,k 2948 1349 LSe9 50,0 30841 38e5
SX 183el 1808 15543 17heS 17he3 18965 21he9 209.9 148246
532 6777450 11905 489 6148415 9272403 4111641k

660742L 6219467 7263409 8910493

Anulysis of Variance
Source of Variatien [DF ss ]
Total 39 1211931
Repse 7 532,091 7640130
Treatnents h 189,948 LTMBTL »
Error 28 1894892 17.4961



RoPrunh( hb'»é w.a M.h'

'.‘,,a}&;::if ARCABMCDY €
3.1 325 7046 hs.y zs.h 193 264 12 GM«;

A @
oo B Med - hBe9 3643 85.2 Lhe0 33.T 77.7 32.5 Jck 55‘09 32.9 30.9 63.8
R &309 31.& TSJ 53-3 35«5 8.8 M& 3 33. ‘770; 39k gos ﬂt’
i B qus 3601 3609 72.1 Mol k?d ‘903 Mhz 310’ 76'1 h?c‘ 21 ﬂh? T
B mLS . WOk 1808 20546 - 3609 . TS
B i 153oh 23548 6.3 1550 o 193&5 | 36809
2 990999 6607,2k 855760 2600917 '

X

| v&ﬂov
A NePruning 32,3 LO.8 73.1
B Medih/1L  Sl.L 3Lel 85.5
C Sevel /11 LS.k 371 8...5

D Modol/18 L9k 32,5 81.9
E Modoh/25  33.h 29.8 63,2

6777.5a ETTIIR 34963.59  h9os.89 1825.27 mm a@

37al 3603 7307 LSe7 458 91:3 40s5 38,1 78.6
a0 317 7547 Shel 3847 9248 53,3 37.h 9907
h5e3 377 8340 LBok Lle6 90,0 Ll.7 38,4 80

5649 3949 9648 6045 L3.110346 L1e8 16,0 87.8
1340 L349 8649 Lle9 LSe9 878 S1lek 50.0/1R.L

sx 211.9 38642 189.5 25046 L68,5 2099
17he3 22646 W16l 2149 22857 L3846
sx? 9302,33 30361496  7263.09 12773.72 A3u89.33  8940.93
- 61815 10,h73.L6 34973.03  9272.03  10609.23 38811.26
Treatment Treatment Average
total
A Ne Pruning 621,.8 38,9
B Modeh/11 62723 39.2
¢ Sﬂ'ol‘/ll gggo% i:g'é
D Model/18 o
E Mod.h/25 6517 1047
sX 325645

sx? 2125354479




-3 ;ggg

36?.3339 : 223.90&3 "
< 2TheTTI2 68,6928
- 888481468 S 31l.7hhS
106046961 1060&961 »*
, 341709655 10h.191k %
31 2343227

 Souros of Yastition

 Tetal
.‘rrcatmtnta
T xR (error a)
Yoars

rxY

Error b

ﬁwv%’u—wz Iﬁ |

PTreatment x Years 2-way table

A B ¢ D E Tetal

1956 3099 361.1 36149 397k 34346 1,773.9
1957 3119 26642 288.2 308,42 308,12  1,l8246

| -j162

,A’ L

SX - 621.8 62743 65041 70546 651&7 ‘ 3,25645 -

sm%m&zmwﬁzmmﬁz%mwzmmm
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Length of Sidearm (inches)in the Time and severity of Pruning Study in 195%
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