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Figure I
Generael view of hop yards in the vicinity
of Independence, Uregon, at ploking time, 1933.
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Lk ER E.tf.t!a OR 1933

CGrvallii, sregon
Furniaﬁed By

Soils Departrent
Uregon State College

‘onth [N LR d° e Total Prooipitation
sdnxionmn Bor B B3 2 Halpun |

January 44,1 33.9 16 7.93
[February 46.9 32,0 11 5.14
aroh 53,3 35.5 ao 4.08
pril 63.6 39.6 si .76
iay 60.4 43,7 58 3.70
Juno 71.3 60.3 % .04
July 8l.9 52.5 s 0

fugust 82,9 63.6 40 .89
September 68.6 48.6 4? 1.68
Jotober 67.5 38.6 . 2; 2.67
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IRTRODCTION

This is the third amnwl report on the project outlinod %o
devolop e high quality, high~ylelding and idlduw-posistant typs of
hope 7This report covers tho period from Jenuary lst to Dosasber dlst,
1933, and partioularly the 1933 orope: 411 material which mey be of
veluo in writing publications or answoring inquiries is included so
thet 4t will bo in hendy roforence forn.

Data on trials thet wero contirmed from provious years arc

{noluded snd new studies arc also reported. This report inoludes
infoymetion on weather conditions during 1933, general observations
4n regard to hop growismg ond ouring, susceptibility of varioties to
m4ldew, stometal studies of verious varieties, ylelding sbility of
verictios, yield of various ssedling plents, effect of »-rays, |
cover cyop triale, hybridization studies, mildew infostion, methods
of growing scodlings, end studics on the sex character, In addition
now vaterial, such as tho offect of eopper from copper-lime dusting
on the soll, fertiliser tmis,, new types of driers, effeet of
stripping on growth of the plant, offect of eutting baol in the
epring, hytrids between hop spocies, studies of the winter spors,
mildew ou hop oonos, sphis end :mold am. end nothode of planting
hops, Also, eomo of the articlos oontributed to "The Oregon lHop
Grower,” a now publication at Mt., /ngel, Oregon, smd thoe offieial
publieation of the Hop Growers' Lssoeiation, aro included.

8inoo the last amnuel roport whom it wes showm that hops had
inoroased up to as high as 20¢ per poumd, tho price steedily increcased
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up to a8 high as 76¢ per pound in Junc, Since that month the price
hog fallen souswhat wnbil the guneral price lowel during the fall of
19335 was about 40¢ por pound, IHaturelly thie high prioe of hops

and tho publieity thot wemt with it oauscd a large amount of

intercst in ths erop. Hmdrods of inquirice fyom noerly overy state
in the union have been peceived in rogerd to hop growing, In
prastically all of theso oases tho inquirer wos furnished with Parmers'
Bulletin Mo, 304 and Oregon Station Dulletin llo, 288, No one wusg
eneoursged to grow hops vnless thoy were wall finaneced, well loocated,
and had scme azpwiemo in growing the orop. Iop prowora' assoelations
also attempted to prohibit the salc of root outtings, Still there was
a considerable inorcaso in the hop moreage., It has beon estimated
that thore was an inorease of about 4000 aores in Oregon in 1933,

2600 in California and 1500 acres in “ashington. Also there were

some indicetions of a few hundred new aocres in Nuw York and possidly

a fow asres in "isconsin, Undoubtedly hop growing will spread to

scme of the formeyr growing territorics and possibly some now ones,

Thie whole situation ghould roscivo some ettentiom.

Zhe hop breeding program is procecding as outlined at its
boginning only two and a half yoars ego. Satisfactory progrose has
besn mads and many new soedlings of walue have been developod, In
fact, the poimt has boeen reached where it is nococssery to meke a
choloc beotween outstending seodlinge end possibly distribute somc &
growers for edditional tests under varicus hop growing oconditions.
Various growers have requested root cuttings of owr bost ssedlings.

As yot nonc have been relecsed, It is hoped that an orderly und
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satisfectory method of dletributing the now varietics mey bo vorked
oube

In spite of laock of leberetory end offico space end squipment,
it woe possiblo to obtain somo outstanding results or; the gorcdnotion
of the winter spore of the dnmy mildew orgenism. The positive results
obtained in this study completo tho 1ife history of this organism emd
givo tho information moeded in regerd to the scurae of infection in
the epring, Vith proper oquipment eimilar work ocould be done on other
phases of the problom, To keop up with the expanding industry and its
{noreesing problans, more funds end time, and office, labdoratory and
experinental yard space must be furnished. Both our problems cnd our
naterial are increasing and our funds for taking care of than are
shrindng.



Pigme IX
Three outstanding seodlings 70~11, 70~12, and T0-13 growing in the exporirental yard,
| Corwvellie, 1938.
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Generel Obgervations

hm%mlmpMngmmaMwm.
In Oregon it has bown estimated that the production was between 90,000
and 100,000 beles of heps as oonpared to about 65,000 bales in 1932.
'mmquMmmmmwmms
Bettar growing eonditicne, wide use of fertilizers, and less dumge
fron domy rdldew. Farly in Februery some growsrs reported uinter
darage duo to the eeveral 0old spells during the winter momiths. Closs
MMMMWN&:WWM&MMWMWM
in partioular whers the erowns were old and not well protected.

’mmmﬁmwmmmam@mzm‘
080 hop as early as Fetwuary 24 in the experimental yard. These were
tmmm’maatmmw:whmmmtb
provious ssason. Apperently thece seeds sprout ot a lower texpere-
ture than the gseds of the common hop species. The lubter ware ot
~ noted groming in the £1eld watdl larch 7, and all ssedlings of the
'nmmiunmmwm.sﬁmmmﬁm&wm
ones.

The morth of March was charmoterised by cool and wet weathey
ﬂﬁ'mmﬁmdumm. These few days, however, allowed
Tmany growers to get into thelr yards and complete most of the hosing
opwations. In genaral nost growers precticed sarly working in the
yard this yeer and attepted to ocplete hoeing, at loast, dwing
the month of Lareh. |



The month of April, on the other hand, wes rather dry and cool.
lany ensea of nildew were reported but no actual mildew was soen witil
April 12, vhen soattering spikes were found in various yards. Ths
first egtvel mildew found in the experimental yard was found oa April
2¢ whan ane seedling, 19«4, showed four splkes. Labter in the week,
rildew wes prevalent in meny places.

%mm\mlmthmmmwaquQW
tions. It was charecterised ly oocl, oloudy, wet weather, and the
rainfall wes double the mormal amount., The molsture wes condusive 4o
good growth end apparently it wag too cool for mildew spread. This
year the month of Mey found practically all of the yurds trained, and
many yards were fully a month shead of their provieuws year's sotivie
tiea. mmmin_mmmmmmmm@-
denio in mbure. Orowers were hoping for better growing conditions
and if it gob warnmer thet it would alsc get drier and not develop into

The month of Jwne was sool and wet. Bogimning on Jwme 21 there
wms the £irst real mildew spread. For the entirs pericd until the end
of the monkh there were some serious lossss. In fact, M. Valker,
'mwmwmnmnmmuw Oregon, esti-
mutod that thare was & loss of 10,000 bales valued st §1,000,000 in
the Indspandenoe distyict along during tids period. This loss was
& ohlefly t0 the spiking of arms and putting them out of prodwtion.

Hop yards in Califormis wers inspested during one week of the
month of Jus. lach we Lgarned shout the hop produstion prastices
in that seotion. Yands in the tiweo chef dlstrists, Nenlooim,



Sonoma, and Sssrassnto, were inspeoted, Various hop grovers and stabte
officials vere interviewsd in reperd to hop growing conditions and
the possildlitiss of the downy mildew diseass in that seetion. Ia
general, oo ldes was found in Califormds and at that partiowlar time
they had no other hop troubles. Thae hops were in exoellent conditiom
and baby hops planted in Felruary wers up to the wire by the miadls
of Jws. It was estimted that thedr orcp on bables would bo at least
1000 pounds per aore during the first yeur of growth. Later reports,
particularly fram the forst Company, ststed that thedr beby orop st
Sasramento ylolded 12.6 bales par nore. This indisates the enormous
produstion poesibilities on good sodl in that sestion.
meamm Egtimates on the ¢rup were in~
ereased and the pessimists of June turned to optimists in July. Prec-
types of sprays, Blask-Leaf 40 and Quessia,were used. Ow experi~
mmmwonwummmm«ayw
40 and & spreadsr of the fish oll-resln type.

Som ool and molst westher in Augist, togsther with the green
vigorous growth of the hop ving gave conditlons that were suitable
for another aphls atiack. lMest growers neglested thia condition and
pudd far it rather heavily at the end of the ploking seasom when mold
bovame prevalent. The pioking season was sharesterised by somo exe
tremaly oool, wet weather and the quality of the hops, particularly
towrd the end of the pioking season, was rather poor due to dlseolow-



ation and mold. The dmportanse of spraying or dusting for aphids late
in August or Just ahead of pioling was emphasised this weeson. Another
thing noved by most growers was the inportame of carefully wtaling
the mlm for weaknesges as Lthe orbdp mm. Soveral jexds
fall dowm end some losses wers olimined.

The plokding ssamon for carly hops hegan the week of August 21
and wes terminated by the first of Septamber. The plcldng of lote hope
began genarally on Septarber 4 and comtimied thres woeks wtll Sepbender
25, when the last late hops wero ploked. The lost weck or ten days of
plaking was done chiafly by the larger growws and they obtained most
of the losses due to inferier qulity. ‘

Individual plamks in the experimertal yard vere picked as they
matured, partiowlarly the outstending ones. The werioctal trials emd
renadzing plante were ploked dneing the lact daye of August and the
first of Sepleubsr by pickers furnished by the Seavey HNop Company.
The hops were delivered Lo the kilns of the sbove Tmued cmypexny ehoub
two niles distent. Appropriate seples far shrinuge testz were dried
on tho experingnbal kiln at the College. A total of 9,178 pounds of

The priss of picking hope was generelly §1.00 per hundred ot
the beglwdng of the season. This was raised to $1.50 por hundred
as strikes and difficulties comwred in the yards towsrd the end of
the secson. Apparently growers would be rawh better off if they
mwamwm,mmmmﬁm
the asason a higher price than those who quii or changed ebout.



More than in previous seasons rowers were interested in out-
ting down *he vines after pleking, reoving them and burning them and
getting <he ynrds in slmpe with a cover orop. In genaral ood prese
tices mwh a3 green namwring, replanting miosing hills in the fall,
and renoving vimes vith nildew irfestion are beooming mave prevalont.
1t 13 hoped that this 1s the yesult of wuch porsussion on the paxrt of
meﬂm»s



Figure III
A general view of the Seavey hop yard at Corwallis, Oregen,

Figare IV
Mnother view of the Sevey hop yard et Gorvallis, Oregon, 1985, In the
foregrownd note piokers' baskets, weather recording Ml, and
Ford truck used in hop breeding work.
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GERMINATION OF OQOSPORES OF DOWNY MILDEW OF HOPS

The downy mildew of hops organiem is characteriged by both
sumer and winter spores. Thelatter are termsd ocosporss and their
inportance has not been olearly shomm.

It was the general idea that the winter spore was the means by
whioh the organim lived over the winter and was ready to infect hops
after thas latter began to grow in the spring. Very little suscess,
however, lhas been obdained in germination trials with this spores, Pore
tunately, the writer had material collested in the full of 1930 frem
the Horst yard near Independence, Oregon. OGermination studies of
this material showed that the spore germinates Milﬁr under proper
conditions, and pessibly 1f it is of the proper age.

Undoubtedly this work sompletes the study of the life history
of this organism and is of importance in all studies of this discese.
Beocause of the importance of this contribution, the results were pub-
1ished lxmediatsly and they are givem in the following manuseript
which was published in "Phytopathelogy™ for the month of May, 1938,



GERMINATION OF THE OOSPORES OF PSEUDOPERONOSPORA BUMULI (MIY, AND TAK.)

Prompt germination of the cospores of the hop disesse, downy mildew,
Pgeudoperonospora Humli (Mly. and Tek), and infeotion of hop seedlings
with inoculum was obtained in commeotion with trials to determine the dig-
ease resisgtance of new hop varieties. The only other report of cospore
germination was made by Arom.1 Hig results sre substantiated by those
reported hereln and the importance of the oospore in the study of this
destructive digease is established.

Mildew-infected leaves full of oospores, cbtained two years befors,
in the fall of 1930 and kept ss dry herbarium specimens in the laboratory,
were finely ground with a mortar and pestle. The method of germination
suggested by Kiunz was used. Briefly, the method was as follows: Molst
layers of cotton were placed in the upper and lower halves of petri dishes
and & layer of absorbemt paper was orumpled to give a corrugated effect on
the lower layer of ecotton. A small quantity of the powdered lsaf was
sprinkled on this paper. The contents of the dish were kept moistened and
the dighes in all these trials were kept at room temperatures, about 20
degrees C. Germination was also obtained by soaking the mildew-infected
leaves in water for several days.

The work began on Degsember 20, 19352, and mumerous trials were under-
taken and observations were made several times each day. In a mioroscopiec
preparation made fram a sulture handled in the first method desoribed and
prepared at 11 A,M, on December 27, thére was evidence of germination at

1, Arens, K. Untersuchungen uber Pssudoperonospors Humuli (Miysbe u.
Takah, ), den Erreger der meuen Hopfenkrankheit, Phytopsth. Zeits.
Band I, Heft 2, pp. 165«03, 1089,

2, Hiurs, Malmto. A Simple Method for the Germination of Oocspores of
Solerospora Graminicola. 8oi, Vol. LXXII, No, 1868. p. 95, July
25, 1030,

RS
L

]



9130 P,li, on the next day, Decewber 28, Two sporsngia had formed and were
emitting zoospores, but in the last stages, for the zoospores were moving
about feebly end soon rounded up, Most of the goospores had already es-
caped, for only seven swinming gpeorcs wers observed to come fram one of
the sporanginm and eight from the other, Immediately six young Late
Cluster seedlings growing in the greenhouse were inoculated with this go-
ospore materiel, On the first day of Jenuary, 1933, there was evidence

of conidiophores on four of the seedlings, and on the secmd of Jamuary
there was ummistakable evidence of mildew infection.

On Janwary 1 some evidence of goospore formation was found in the
leaf material which had been soaking in water. Eight geedlings of the
Fuggles variety were inoculated on this date and on January 4 all of the
seedlings were found heavily infected with downy mildew, The scedlings
died from the effects of the mildew within a few deys,

In subsequent work an excellent section of tissue sontaining mmer-
ous oogpores was found in the leai material soeking in water, Germination
vag plainly observed in these cases, The oospores germinstéd by means of
8 gorm tube, perhaps twice the dlameter of the ocospore in length, whieh
rounded up at its outer extremity into a sporangivm similar to the con-
idia formed in the swmer. Germination of this sporangiwm by socspores
was hastened by slightly warming the glass slide with a lighted match,

It was difficult to obtain exmct mcoounts, but more than 50 swimming
spores emorged fron onch of the sporangis. Eight seedlings of the Fuggles
variety were inoculated with this material on Jamuary 18, and on Jamsry
21 all of them ghowed wmistakable mildew infection,

fot
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Heagurements showed that the oospores wore approximately 30 n
in dismeter: The sporangis measured about 26 x 31 n, The 8008pOTeg Were
bean-ashaped and were from 6 to 7 u in size. The soospores, after swirming
sround brigkly for sbout 20 minutes at room temperatures, rounded up and
oame to rest,

Knowledge of oospore germination is not only of value in studying
the 1ife history of the fungus but also in controlling the disease. Also,
it has been necessary to carry the incculum en live plants, as this
digeage 1s an obligate parasite, Now the problem of carrying the disease
for laboratery and greenhouse study is simplified, For example, the
plant breeder may colleot cospere material in the fall, germinate the
spores when he choeses, and inoculate hop plants, Whether newly formed
ocogpores must go throurh a dormsnt periéd before they are ecapable of
germination is not known at present, The two-year-old material usged
in these trials, however, germinated promptly, Additional studies are

being OOMWMos

Oregon State Agrisultursl College E. N, Bressman
and Uy 8¢ Depariment of Agrioulture. and
Rs A, Nichols

3+ Published as Technical Paper No, 192 with the approwval of the
Directer of the Oregon Apridultural Experiment Station,
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DHOCULATING 1T PLATES IV DOUNY ¥ILIEW

BY MEANS O 7 ¥POLIENIC HILULE

Arms of hop plante heve been sucscessfully imooulated with
dovmy mildew by means of o hypodor:ds needlo in trials conducted at
Corvallis, Oregon, during the sumer of 1933, Thie neothod of inooue
lation is not only rore diroct ond positive than methods formorly
employsd but elso gives typical reactions im a shorter lemgth of tire,
In eddition, the msthod gives information which mmy help to determine
the nature of resistance in resistant varieties of hops.

Herstofore, spore suspensions of inooulun of the downy mildew
organisn have been sprayed on the under side of hop leaves, In suscop-
tible varioties infection could be cttained if cnvironmental oonditions
wore oorrect. During the Lot, dry days of the suumor, however,
incoulations by this zoethod have not boen sueccesful, The use of the
hypodorrde needle, thoreforo, wes attompted, 7ihis method of incoulation,
es far es the writer kmows, has never boon reported on this importont
and dostruotive disccse., Typloal "spilkes” have boem obtained within
forty-olight hours after the inooulun hes been injected into the vine.

The wines of the hop plant are hollow and afford a good chember
for injecting thé spore suspension, Iiypodermic needles of verious
gizes hove been employed, Chesbers holding as mmsh as 20 cc, of
inoculw: have boen used with good suocess, and s.all chambers holding
a8 much €8 1 oc, have also been used, In goncral, the msthod has
oonsisted of plercing a smmil hole with the needle at the upper cnd of
an internode to allow air to escape and then injecting as much imooulum

a8 the stem would hold. I holes wero irusdiutely sealed with Duco



Housohold Cement, Howeovor, this is not neocasery. The mothod s
well illustrated in tho accompanying illiustration.

This method inoures fuvorable sonditions for the spore suse
ponaions until the zoospores have penmetrated the tissue, Inside the
young stems there is oconsidercble moisture and the inooculum is protected
from tho oweporetion which ocowrc quickly on @ hot day,

The writer is of the opinion that this method willaxw’&; culy give
direct results but extend the period of inovulating plamts, Also, it
glves some indieations as to the type of resistance in resistont varie-
tiez, From the limited results obtained this yeer, there is indieation
_ that recistance is physiologic rather than morphologio end that ontrance
is more than likely gnined by the orgaunism even in resistant wvarieties,

The valuo of this method was disscovercd toe lete &{n the growing
setson to de theroughly tested, Conditions unfavorables to mildew
developed soon after the mothod vwns employed, The writer hopes 20 test
the method in a large way next sosson and publish the rosults, if any,



Figure V
‘ihe hypodexmic neocle injection method of inoculating hop plonts with the
dovmy mildew orgenism, This method was developed by the writer in 1933.

&
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INTRODUCTION OF FIOREIGE OP VARILTIUS

Some new foreign varieties wers obtained this year, but unfore
tunately not as many as the writer desired., Two shipments were
received in ¥ashington, D. C. in such bad condition that they were
mwt oven forwarded to Corwallis., These shipments were fyom lr.
Petriceck of Jugoslovekia snd from Profeseor Curai of Itely,

Three shipments, however, were received in fair condition.
Those ehipments ere listod herein, The first wes from tho direetor
of the Central Station of Plant Pathelogy at Vorsailles, Franec,

The shipmemt regeived fyrom him wma as followos

10 roots Hops - Alsace Urbawn ¥PI lo. 102840
o » "  « Burgundeyr (Simon) """ 102880
o0 " " » Landhopfon (Simon) "% 102851
10 " " = Semiing (Seimon NoW 102882
c *® " - (Urbenn " " 102883
0 " " . Spalt (Urbenn) " * 102654
10 " " « Spalter {(Rohmer) 7" 102886
w v "« Spalter (Simon) " " 108856
7 Y w Tigo blesnche (Jagger) " " 102867
b ¥ » Verte (Jagger) ¥ % 102858

From J. Binder & Company, Weufolden, Austria, two veristies
wers pacoived as follow;

7 roots liops = Auschaer Rote FPI lo. 108740
6 roots Hops « Ihlvirtler grune * 102780

From Dr. Ing. CLUlbor Blatiny of the Institutiqn of Phytopathology
&t Pregue, Czechoslovakia, 28 roots were reseived as followy
28 sots (roots) :iarly gresn hop frox Dube FPI Mo 102008
The roote from Frunoe were in exeellont oondition, and practiocally
all of them survived, All of tho roots from Austria died and but pert
of the shipuent from Csoshoslovakia was saved. 7The plemts, howewver,
thet survived did fine and most of them reached the wire and some

%)
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produced e fev single hops,

Of oourse, the hops that were roscived in previous years, end
grov, mado edditional strides this year. Prostically all of the
foreism hops, however, do not era out as well as the oluster typsc and
in edditlon secm to produce singlc cones rathor then olusters. lione
of tham appsar to be much worth while from the stendpoint of yisld,
but somo of them have mildew resistancsz. 7The yields of those hopse
whioch produced this year is given in en acooupanying tadle,

ihe work of introducing new hop variecties has boon done through
“re dnavilcs A Ryerson, Prinoipel florticulturist in Cherge of the
Division of Foroign Plent Introduotion of the United Stetcs Depart-
nment of Agriculture at Waeshington, B, C. r, Ryerson hes boen vory
helpful in ell of this work,

Perts of letters from r, Ryerson ore of infornation and are
ineluded, On Janmuayy 30 he wrote as followsy "Ir. Vavilov has been
hore in Vashington for e faw days, =and sails tomorrow om his return.
I took up with him egein the metior of obteining hops from Pussian
investigetors, and ho will follow 4t up 4in Nuscla when hoe roturns,

Yo have elready written to the liced of the Departoont of Vaw
Cultures and Introduction, U. 8¢ S. 8. Institute of Plant Industry,
Leningrad, in regard “%.'ocbtaining mtoriel from Dr. Archangclsiy at
the Plant Sreeding Stotion, oseow. |

e have elso written to J. Bindor & Corpany, Houfolden,
Germeny, roquosting thet ho sond us emothor shipuent of the two
verictics which ho sent last spring, as well as metorial of eny othep

resistent vorictles he mey be groving."




In regard to the shipuont from Ilaly, I'r. ¥ycrson wrote on
Loroh 3 as followss "o roecived e shipment of three varictices of
hops==Saag, Spalt, and ilsaziana--from Prof. lLario Curzi, Ste.ﬁon
for Plant Pathology, Home, Italy. Unfortunately, thoe cutiings viore
all dead on arrivel, I an asking Prof. Curei to duplieztc the
shipnont end I trust we mey be sble to ot living matorial of theso
vorietics for your “work."

On larch 14, ir. Ryerson sunt the follovwing in regerd to the
shipnent from Franse: "I have just reccived a letter from the
Contrel Pathology Station at Verssilles etating thet they will sond
us ocuttings of the varieties we asked for in accordance with your
roquoest, At the ssme time¢ they ask that these varietioes be ocompared
with lmown namod varieties in your ovollcotion so that 1f any of them
arc tho same as othor varietics under o different nanmc the matier
oon be gtraightened out. Apparcntly they are not surs of tho
noxménolature and think that e ocompurison from here may help, These
cuttingzs will bu sent elong in April end we will forwerd them to you
a8 soon us they are roseived,"”

On July 25 ir. Byorson wrotc as follows: ™ic have finally
roocived e shipaent of root ocuttings of hops fram lr, Petricek,
Chiof of the Cooperative liop Soolety, Zalee, Yugoslavia, but thoy
were all dead when they errived at the Inspootion Mousc, I am wory
sorry, a8 wo have been endeavoring to get this materiel over o long
poriod of tinoy in fact, wo took it up through ths Yugoslevia Logation
hore last fcll. I don't belleve they are very esnxious for us %o
hove this waterlal anywey, but woe will try to got enother lot of

cuttings,"”
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EYSRIDS MAD: I¥ 1933

Tine and funds in 1933 did not peruit the making of as many
hybrids under controlled oonditions &8s were mede in the previous
soason, In 1932 more than filty differcrt hybrids betweon outstanding
xele and fausele plants wore mede, Boeause several sccds weros obialnod
in cegh caso i was rot ncoossary to duplicate many of these hybrids
in 1833, This scaszen, however, ebout 20 hybrids between vardious
ralog end famale planis wore mede,

Similarly to last yoar, two mothods of hybﬂ&agﬁi@n wers-used,
In the first oase, tho most sought after hybrids were oarriad out by
neans of covering the female plents fyom the wire to the ground with
large bags made of sheeting. Al the proper time the arms bearing
ghedding polien were imtroduced under these seoks., In 1wet overy
caso several seeds wore developed and the motheds were satisfastory.

in onses where just & few sceds were desired, spucial syms of
furale plants were ocovered with glassine bags end the pollom maetorial
introdused at the proper time. In some oasos where plonts wereo
doveloping both flowers tho mrms were eovored with glessine bags 8o
thet the fermle flowors would bo gelfed. Scvoral seeds, particulerly
on noutey plants which exhibitcd both sexcs, were obtained. |

Prastioslly all of this seed wes planted in greemiwuse flata
in September. Seeds obtained from this method last year were growm
the provious season and many of tho resulting seedlings wero set ot
in the oxporimental yard in the spring of 1932, lany of these mmde
e faiyr growth end practically all of them should beer hops in 1934.



Illustrations of those baogs end nothods of meking hybride
arc shown in the assompsxying piotures end the data on the hybrids

ere given in the ascompanying table.

Tetle Wo__

Crosses iade 1: 1933

Corvallis, Oregon

Female - lale Fernle - Male Femle - Male
Beugeh x 1B8=31 2727 X 32«32 18+2€ x 15«31
Semsoh x 15=31 16=24 x 18=32 16«11 X 15=31
Rlasnsser x 15=31 15«12 x 13«12 | 16«10 x 16=31
Flsagsor x 15-71 36-7 x 363 17-6 x 83
Spalter x 1681 36-3 x 363 176 x 18-31
Spulter x 15«31 387 x 22«7 21-6 x 15=31




This mmmmmumrmm&m»uwnomumm
made between these female plants and certain males., Also note the excellent ocondition of the yard,
Thomdonthtleftluajmthcmvoﬁnd'ithaphnbr.
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SPECIZS HYBRIDS

Preliminary trials have shown that the hop species Hiemulus
Japonious is highly resistent to the downy mildew diseeses In fact, the
writer has only seen a few small mildew flecks on plants of this species,
even though they have been heavily inoculated with the organiam, It
was hoped that this mildew resistance would be carried by some seedlings
that were segregates of hybrids between the Jupmio end common species
of hopse In the experimentsl yerd, therefore, in 1938 hybrids were made
between thess two spscies, uaing the Japanese hop as the female parent,
Seedlings from this hop were grown in the grodnlwﬁn in the winter of
1032-83, and transferred out of doors in the spring of 1933,

| Many of these seedlinpgs were grown to maturity in 1933, end both
male and female plants were obtained. In gemeral, prasticelly ell of
the plants locked mich 1like the femsle paremts The striking difference
wae in the maturity of them this yeer es compared to last year, In 1932
practicelly all of the plemts of the Japanese apuioi mtured elong
with the lLate Cluster wariety of hopss This year the supposedly
hybrids between the two species did not mature until et least two
monthas later, They wers still green the latter part of October when
cut to harvest seed for the next reneration,

It is hoped thet the next generstion will show more of the
characteristios of the common hop variety, At any rete, the attempt
will be mde to continue to grow aoedlihgs of the Japeanese hop, and
if poasible to obtain hybrids,

In 1953 the following hills in the experimental yard contained
plants which were hybrids between the two speoiest



Table __H_g_o

iz

Bybrids - H, Jjapanious x H, lupulus

Experimental Yard
Corvallis - 1833

Plant: No. Sex Remarks

ledg Femele Vigorous and late
1«8 " " " .

2-3 L " " ”

2-7 Yale Eliminated

19 - 2 Ferale Mumv

23 -4 " Vigorous and late

23 - 5 Hale Eliminated

24 - 31 " Vigorous

24 - 38 " "

0-34 Female Small end dark

l1-34 " . ' gt

9l - 27 Hale El{minated

91 ~ 30 " .

98 -« 20 " "

100 - 14 Fomale Small and medium early
02 - 8 " Vigormmdwryhtc‘

It is not delisved that hybrids from these two speoles will

yield segregates that will be of commercial value, but possibly if
resistent segregates can be cbtained, they my be used ns perents in
subsequent breeding trials, The Japanese apscies has some charactere
istics of ﬁlm sand others not so veluable, It 48 an snnwal plant

thet has no resin in the eone. As yeot, no information has been
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obtained as to whether or not these segregstes sre armual or perennial,
end none of the hop cones have shown any epparent resin. lany segre—
gutes should be cbtained in the next generation, anmithese ahould

yield plante of interest and value.



Figore VII
The two hop plants in the loft center of the illustration are hybrids

betweon the two hop species Humlus Jgponim X Humalus lupulus.

This is the first generation hybrid, Corvaellis, 1933.






OUTSTANDING HOP & ADLINGS

It is boyond thc scope of thls roport to desoribe cach plant that
wes grown duping tho yeer, HNotos, howcver, woro talken on coeh plant and
erc insluded in the fleld books. Fifty of the outstanding plents, both
from the stendpoint of ceomomic welue and uniqueness, are llsted,.
Jrdinarily visitors were shown this group of plants together with othors
that might be observed as one jouwrneyed about the yerd.

Tho following table gives informetion in regard to plant nuibers,

sox end pomarks of some of these plants.



Table o
Outstanding Scodlings in :xpoerimantal Yard
Corvallis, 1933

Plant Mo, Sex Romarks
2«30 Female J4ldew rogistert eand vigorous
3«33  Femele ddldew resistart snd vigorous
4«33 Permle Mldow rosistant end vigorous
6=33 Famle dldew resistant and vigorous
15=-31 - Uale Vigorous and early (June 1lst)
15=31 Femnle Unusual vine typo
36=31 Femnle Vigorous but very late
46«29 Feoele lany hops, few losvos and vinoc
49-28 Female .xocptionslly vigorous
5le31 Feanle Vigorous but late
5628 Famale High yiolding Fuggles type
60=32 Houter rom seed
£1=26 Femple Peculiar loaf
€2=27 Fennle High yielding end resistant
C3=31 Fenale sxoellent growth
65-13 Fanle Lizh eclored cones
7729 Female :woellent growth
8C=-28 Famle ixeellent growth
84=3 Pexmlo Light eolored ocones
53«9 Fermle Good growth
£3=10 Fooele Vigorous
4C~4 Faaelo Vigorous

48«5 Famele Vigoyous



Plant Yo, Sex Remor:s
43=5 Fermle Vigorous
404, Femnle Vigorous
SC=T Tarale Vigorous
36=8 Ferale Vigorous
3C=7 Fomale Vigorous Fugples type
308 Femnlo Peoculiar eones
24=T Fexnle hed cones
=T nle Larly and vigorous
21=7 Femle Poc;ﬂiarly stripod
215 Peuele Wigh ytolding
4424 Fersle Ped oones
55=31 Female food yield, red comcs
G4=2T Penle reverting to mele
93-18 Fernle Terk glossy greem oones
99=17 Female Poculiar fruit and leaves
1731 Farale Poouliar type |
738 Fomple Peoullsr cones and arns
55«13 Fexnle Light colored comnes
41-31 Femle Exoellent ylold and ooneos
4430 Female - Fugzles type but long mrmed
60-292 Female Geod ylelds
7318 Famle Light coleored, exeellent yiclda
72«11 Femele Exoellent pointed cones
98-12 Farnle Vigorous, rosistant
32=31 Female tegistent type
28=13 Femnle Resistent type
20=12 Femele Excellent grower



Table No. __
Seedl Picked and We

For A

Corvallis, 1833

1 T oreea § Dry

Plant Ho. 1 Parentage s Weight @ Veight
Ge « 27 Le Co» ~ Unknown 2.8 o8
68 - 9 Fe - Ross Wood 8.0 le2
38 - 7 Fe « Ross Wood 8.0 2.0
63 - 10 Fe.  « karphy 76 1.8
3% - 8 Fo - Murphy 4.0 1.0
2 - 3 Re Vo = Werline 8.8 o8
19 - 83 e Eo Co 6.0 1.6
- 8 Le Co = Linn & Liwm 8.0 1.3
78 -« 11 Fe =« Gi) Bensen 2.5 o7
56 - 28 Fe = Ross Wood 4.0 1.2
4 - B Cal. 14,6 S.8
49 - 28 Fe - ioLaughlin 6.0 3.7
63 =« 81 E. K. = Colding 3.0 1.0
43 - 22 Fe « Needham 1.2
8- 7 Fo = lurphy 8.0 -
72 -« 11 Ee Co « Linn & Linn 6.0 1.6
78 - 12 Fe  « Romeo Goullet 445 1.7
70 - 13 E. Co = MoCarthy 2.0 o8

2. Foe X Le Cs 10,0 2.1

233 Po x Lo Co 10,8 2.9

49



Figure VIII
A leading hop grower end dealer stated that this was the finest hop

that he had seen in over 40 years of hop growing experience, This
is a soedling developed by the writer.

Figure IX
Mnother view of the sbove outstanding hop secedling.

Ixperimental yard, Corvellis, 1933.






Figure X
s«ymofi outstanding seedlings in one portion of the experimental yoaxd,
Corvallis, 1933.

g

oo



.



i v gym e gee s eI
IRCIVI sl PLOT 8L gTIoNg

In the fell of 1930, certaln individual plents were stalted in
grovert's yerds beonuse of t:eir apporent »ildow resistance or cxeep-
tional vigore In the spring of 1031, root outiings werc obialnod
from these plants and trensforrcd to the oxperlmentael yard whieh wus
establisted that spring. Ior the past three years, certaln of those
individunl plents have boen harvested separaiely for informtion on
yioclding ebility ond samples have been te: ied fo.r resin wvaluc, Ihese
plants were from verious varictios including lLete fluster, larly
Cluster, Fuggles, Red Vine and German Grape. This year, nlsc, some
individual plants of &wo foreign varieties obteined from Gerrany wore
ineluded,

The ascompanying tables give information on the ylelding ability
of those plants in 1933, The first table following gives the green
weight and dry weights of the plants this year,

The seecond table zlves the plant number, parentage and 1930-3l1e
32 and average weights of plants that have beon harvested separately
for the three seasons.,

“he ylelding ability of tihese plants is of interest, As a
threo year averags the Clusters types yleld almost the same., Tho
Gerian Grape plants have the highost average ylelds, Tho two plants
of ied Vines everage nearly the same, end also do the Fuggles which
ere the lowest in ylolding ability, Sacples of all of the plants
listed have been forwarded to Teshington, .. C. for resin tests this
80BS0ON, I'esin volues in 1931 and 1932 are given in & separcte portion
of this report,



Zable io_
Weights of Individual Plants
Experinental Yard

1933

| Prant %o. Parentage Groen Weight Dry Weight
B3 Late Cluster 10.5 2.6
Bt Late Cluster 11.0 2.7
810 Early Cluster 11.6 2.9
8-13 Eerly Cluster 14,0 5.5
11-8 Fuggles 12.0 3.0
12-2 Fuggles £.0 2.3
144 Red Vine 8.8 2.1
16-6 Red Vine 9.5 2.4
177 Geymen Grape 1.8 2.9
17-8 German Grape 14.0 3.8
ter Spalter 2.8 .8
lsassey Elsassey 3.0 .8

1
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Table Mo

Dry Toights of Intividnal Plarts in Experinentel Yard
1931. 19382, 1933

Plot No.| Parentage 1930 wto | 1931 wt, | 1938 wt. | Aversge
8-3 late Cluster 1.8 1.8 2.8 2.0
64 | Labe Cluster 1.3 2.2 2.7 2.1
8-10 Early Cluster .9 2.1 2.9 2.0
-12 Early Cluster .25 2.5 3.5 2.1

11-6 Fuggles .05 9 2.0 1.5
12-2 Fugglos R 9 2.3 1.1
14-4 Red Vino .8 1.8 £.1 1.8
15-6 Red Vine o8 2.0 2.4 1.6
177 Germen Orape 1.8 2.26 2.9 2.2
17-8 German Orepe 1.2 3.1 3.5 2.6
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VARIETAL TRIALS WITH HOPS SET OUT IN 1931

In 1931 a varietal trial, ineluding the three chief wvarieties
of hops, Late Clusters, Early Clugters, snd Fuggles was initisted in
the experimental yerd., Yields have been obtained for the 1931, 1932,
and 1953 semsons, In general, the method of planting and the plat
lay-out were desoribed in the 1931 report, Thig year all 48 hillg of
the three row plats, which were made up of 16 hills eash, were harvested,
Inamauch as these hills are set 8 feet apart esch way and thig method
’of planting gives 680 hills per aore, the plats are 1/34th of an aore
in sisze,

The hops from each row of each of the plets were plicked separately,
and scourately weigheds The green weights were recorded in each ocage and
representative samples of ench plat were dried to obtiain the shrinkage.
Thege shrinkage tests are recorded in another sectlon of this repert,

In general, 100 pounds of Late Clusters dried down to 23,3 pounds, 100
pounds of Barly Clusters down to 2445 pounds, and 100 pounds of Fuggles
down to 26,6 pounds, The green wsights wers sonverted to dry weights
per acre on this basis.

This year the Early Clusters yielded the most dry hops by 6 pounds
per sore, In other words, the difference between the Early Clugters and
Late Clusters was not significant, Farly Clusters ylielded as an average
of two plots, 2,262 pounds of dry hops per acre, and late Clusters, 2,287
pounds per uore, The Fuggles variety was a poor third, but still gave an
excellont yleld for that variety, 2,028 pounds per asre. In other words,
all three of these varietles averaged over & ton of dry hops per aore,

which 1s excelilent for three year old hops.
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The three yoar averages for the three varieties are as follows:

Late Clusters 1,230 pounds
Early Clusters 1,121 pounds
Fugzles 815 pounds

These flgures indicate that the Fugzgles wariety is slow in ooming to
full produotien, and that the production of this variety lags behind,

Attention ig called to wiat is reported as missing hills in the
tables which follows In general, there were 27 migsing hills out of
the 238 hills in trial, There were 17 of these in the Early Clusters
veriety, indicating that that wvarlety does not mmintain a stend as well
as the other two, Apparently much of this redugtion of stend in the
BEarly Clusters is due to heavy atiacks of downy mildew the previous
season, The missing hills in fact ere not really missing because they
wero all replanted with root cuttings this spring and grew vines, but
not enough hops to picke The ylelds, however, were coumputed on & perfeot
stand basig,

Details of the results this yesr and the average ylelds for the
three year period are given in the following tables, Attention is called
to the discussion of the results obtained in the triels set out in 1982,

These pesults are given in the noxt section of this repert,
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Teble lo
Top Varloty 5rials
S-row plots « 16 hills per row
Yields in pounds
“rial bogan 1981
gorvallis « 1933

fow To. Vortety Green, “esing Gom oxy pﬁ?&d
1 Late Clustors | 2190.5 0 219.5 5lel 2146
2 Lote Clusters |  226.5 1 241.6 6.5 2366
3 Llate Clustors | 208.0 1 218.7 51.0 2142
4 Early Cl 170.0 2 194.2 47,1 1078
5 Serly C1 170.0 2 194,2 47.1 1978
6 Early Cluste 186.0 2 212.4 5241 2188
7 Fuggles 18640 0 185,0 40.2 2066
8 Fuggles 146.0 2 166.8 44,4 1885
9 Fuggles 160.0 0 160. 42,8 1769
10 Late Clusters|  205.0 1 218,6 5049 2138
11 Late Clusters| 284.0 0 224.0 52,2 2192
12 late Clusters|  246.0 1 261.3 60.9 2858
13 Berly Gl 197.0 4 26246 64,3 2701
14 Early cl::] 209.0 2 238.8 58.5 2457
16 Early Clusterd  152.,0 6 221.0 54,1 2272
18 Fuggles 1744,0 1 185,60 48.4 2078
17 Pugglos 191.0 0 191,0 50,8 2134
18 Fuggles 163.0 3 200,56 5343 2230

#Mglu’ 100;{‘ ﬂ-\'y to 26.65?"
B, C, ® 100# dry to 24,6f
L, Co ®= 100, fry to 23,3




Table loe

COMPARATIVE YIELDS OF THREC VARIETIRS OF HOPS SET OUT 1931
1931 Yiold, 1932 Yield, 1933 Yield and 3-Year Averages

Yields in Pounds Per Acre
Duplicate Plats = 1/14 Acre

Corvallis, 1933,

B N 1933 Yields 1

' ,
Variety t+ 1981 1 1932 : t 3-Year
tAveragerAveragesPlot 1 1Plet 2i1Average: Average
late Clusters 210 1,222 2,818 2,206 2,367 1,280

Farly Clusters

Fuggles

256 846 2,048 2,477 2,262 1,131
27 390 1,907 2,148 23,028 816

61



Figure XI
A general view of the experimental yard at Corvellis, Oregon in June 1933.
This shows the wvaristy trials after first training on the wire.
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VARIETAL TRIALS WITH HOPS SET OUT IN 1932

As explained in last year's report, an additional variety trial
of two duplioate plots of each of the three chief varietiesg of hops,
late Clusters, Barly Clusters, and Fug;glan, wore set out in 1932 to
supplement those set out in 1931, Yislds were taken on these hops in
1952 tat the yleld was practically negligible, The varieties ylelded
in the order named above giving 44, 9, and 8 pounds per acre, respectively.
This year these hops were picked and handled as explained in the
varietal trials get out in 1931 in the previous pages. Oroen weights
were obtained on each row and the ylelds were on a dry weight per ncre
basis.

The yields this year for an average of the dupliocate plots were

as follow:
Late Clusters 1,197 pounds
Early Clusters 870 pounds
Pugzles 723 pounds

It is of interest to compare these ylelds with the ylelds of the other
verietal trials which were obtained in 1982, Last year the other
varietal trials ylelded as follows:

Late Clusters 1,220 pounds
Early Clusters 850 pounds
Fuggles 332 pounds

The varieties in both trials yleld in the seme order eand comparatively
are the same, with the possible exception of the Fugrles variety, which
yielded considerably more in its second year in these trials than it

did in the other varietal trials, The ylelds of Late Clusters and Farly
Clusters, however, are within 25 pounds of what they were the previous

(-
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year, Also, it is striking to note that the three~year old plants of
the Late and Early Clusters yield almost the same, while the two yeer
old plants differ by nearly 50 per cent. Apparently the Late Cluster
variety zets into yleld more quickly than the Early Clusters end Fupgles.
The resson for this is not krown, but apperently it is due to varietal
charseteoristios,

As & twoeyear average, the ylelds are low, but give an indieation
of what one can expect ez an average if he sets out hops. Late Clugters
es & two yesr aversge yielded 620 pounds, Early Clusters, 439 pounds,
end Fuggles, 362 pounds,

In this trial there were only 11 missing hills out of the 238
hills in the trial, Seven of these missing hills were in the Fuggles
variety, In general, this was due to the condition of some of the
Puggles root cuttings. Next year there may possibly be more missing
hills in the Early Clusters, due to downy mildew.

These variety trial yields will be of real value in oompering
ylelds of new warieties that are being developed in the breeding trials.



Fehle Wy

Top Verlety Trinis
3eyort plots « 16 hills por row
Yiolds in pownds
Trial hegen 1932
Jorvellls - 1933

*Tugglos = 100/ dry to 26,6}

Le Co

Le Ce

® 100, dry to 24,5/
© 100 dry to 23,3

Row To. vmtw'n ?’:imgzt jﬁﬁg “,;’t't“l o “Wa it Y! "E"“ I
20 late Clusters { 120,0 0 120,0 28,0 1176
21 late Clusters | 120.0 0 129,0 30,0 1260

|2 Barly Clusters| 81,0 0 81,0 18.8 832
23 Zarly Clusters| 03,0 0 53.0 22.8 968
24 Berly Clugtors| 86,0 0 86.0 21,1 886
25 Fuggles 7840 0 76.0 20,8 874
26 Fugzles 52,0 1 8646 14,6 o9
=7 Fugglos 3840 3 42.8 12.4 479
26 Late Clusters | 122,0 0 122,0 28.4 1198
29 Late Clusters | 109.0 0 109.0 25.4 1087
30 Late Clusters | 124,0 0 124.0 £8.9 1214
3 Early Clusters | 62,0 3 74 18.1 760
32 Larly Clusters| 73.0 1 ™8 19.1 902
33 Tarly Clusters|  95.5 o 9546 23,4 663
3 Puggles 55.0 2 2.8 16,7 701
36 Pugzles 62,0 1 66 17.6 739
36 Fuggles 84,0 0 84,0 22.3 037

56
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Table Ho.

CUMPARATIVE YIELDS OF THREE VARLETIES OF LOPS ST OGUT IN 1932
1932 Yield, 1958 Yield, £~Vear averagze
Yields in Founds per Acre
cemluﬁg 1988.

Variety 11082 Yields 1588 Yield t S-TeAr AVerage
3 s ' ' t Yield
3 tPlot 1 3 Plot 2 : Avarage :
1 t : t :
Late Clusters 1 44 s 1,236 5 1,158 ¢ 1,197 620
s t 8 1 3
Early Clusters: 8 + 8323 848 ;3 870 1 439
: ] $ 3 3
Fuggles ' e 1 G6s 3 792 : TRE ¢ 362
s ' : : 3
3 3 : 3 $
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SHRIFXAGE ON DRYING

In estliaiing the shrinkmze of grfeen hops om drying, most
grovers and dealars figuve a 75/ shrink, In other wards, 100 pounds
of green hops usually dry down to about 25 pounds of dry hops. Of
course thias figure will vary somewhat, depending upon the meturity
of the hops, the per cont of seed present, ths drymess at pioking time,
the thoroughness of drying and possidly othsr facters. In scme osses
it has been estimmted that hops dry down to only ubout 33% of their
original welights To got more information on thig and alse to get
data to use in computing yields of the varieties in the e perimental
yerd, careful weizhts were taken on various kilns of hops dried in
the szall experimentel drier in the Agricultural Enginsering Building.
The results of the varicus tests are pgiven in the fellowing:

Fuggles

Two kilns of Fuggles from the expsrimsstal yard were dried
separately and woights computed, Cne kiln of 126 pounds of green
hops dried dowa te 34.1 pounds of dry hopss The other kiln of 86
pounds of green hops dried down to 28,1 pounds of dry hops. In other
words, a total of 211 pounds of green Fuggles hops dried down to 56.2
pounds of dry hopss This gives a pereentage of 266+ In goneral these
gresn Fuggles hops wers quite dry, possibly a little drier than tlhose
ordinarily picked, and the comos were large, solid, and fairly wll
filled with ssed, If this is the omse the Fuggles normally would
have dried down to elmost exmotly 25% of the original wmm;
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hrlx Clusters

There were four kilns of Zarly Clusters. Ome kiln of 75.5 pounds
of green hops dried down o 18.9 pounds of dry hops; another 51.0 pounds
ef green hops dried down to 13.2 pounds of dry hopa; the third kiln of
J8.5 pounds of green hopa driec down to 10.7 pounds of dry hops; and a
fourth ikiln of 86 poumds of green hops driéd to 19 pounds of dry hops.
in all there were 252.0 pounds of green hops which dried down to €1.8
pounds of dry heps. This gives 24.5 pounds of dry hops out of every 100
pounds of green hops, or in cther words, the Barly Clusters dried down
to 2445 per eent of their original weight. In general these Larly
Clusters were just about normal or possibly s trifle drier than ore
dinarily picked. |

Late Clusters

Also There were four kilns of late Clusters. A kiln of 141.6
pounds of green hops dried down te 32.8 pounds; ancther of 124.0
pounds dried down to 26,2 poundsy & third kiln of 144,16 pounds dried
down to 36,0 pounds; and & fourth kiln of 150.1 peunds of green hops
dried domn to 36.8 pounds of dry hops. These four kilns were fairly
large and geve asccurate results. There was & total of 56).,1 pounds
of green hops which dried down to 130,56 pounds of dry hops, Or in
other words, 100 pounds of green hops dried down to 23,8 dry hops,
whioh 13 23.3 per eent of the originel weight. These Late Clusters
were greener than ordirarily picked and would repressnt the first
Floking of Late Clusters., In a1l these figures do not vary greatly
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from & shrinksge of 75 per cent, The maall variations are readily
aoccounted for in the differences in the maturity of the hops: In
Orepon this year, therefore, I am of the opiniom that the hops dried
down in general to aboui 257 of thelr origimsl weight and that gppenrs
to o & fairly smfe figure to use for estimating.



TRAIYN FI 8T OR SDCOXD CROP OF VIILS

Apparently growers arc somewhat divided in their opinion as
to which crop of hop vinus o train in the spring. lost govers
state that the first orop of vinos is of little valuc and docs not
produce many hops. Thoy, therefore, hoe off the first erop of vines
and do not train until tho sceond ocrop of vines has appoared., Also,
thoy cre of the opinion that the seeond arop of vines eomss fyom buds
lower on the hop erown and have, thorofors, a better point of attaghe
ments The writer has noted a difference in verieties and in plents
in regard to this point of bud attachment end in some easee this
fastor may be an important one,

Reoently, however, many growers have noted the walue of training
the first crop of vincs to get them on the string end to spray before
mildew bosomes an important factor, This year, for exauple, mildow
was ot common in the yards wntil ebout April 26, Growers eould
have had their hops trained and sprayed by tho time of this infootion
end some did this with appareuntly good rouﬁlts. It is my opinion
that pore and more growers will train the first orop of vines,

To got sono idea as to the yielding ebility of thesc two erops
of vincs, two rows in cach of the vnrietal triel plots wore compayed.
Theso wore three yeer old vigorous growing hop plants end afforded
exoellent material for testing out difforences in ylelding ability
of these erops of vines. Iraining of the first vines began April &,
On fpril 18, after all vorietics had mede e good growth on the string,
one row in eash plot was hood at the groumd line, lost of the hills

appeared healthy, with the poseible exseption of some Fuggzles,.

el




The rosults arc glven in the scoompenyling table, and show thet
thereo wes proctisally no differenco, within the realm of experimental
crror, in the ylelding ebility of thosc two orops of vincs. In fact,
the advantege was with thy first vincs trained, incsmuoch es the avore
ago of the two plots showed an inorecase of 72 pounds per acpc for the
Late Clusters, 13 pounds per acre for thc Early :luters, end 1§
pounds per acre for the Fugsles, Those differences, however, are
not signifioant and the only oonclusions that mey be drawn are that
under the conditions of this trial, there was little differcnos in
the yiclding ability of the tww orops of vines, In the eppearance
of tho plant, partisularly the veriety Fuggles, the first treincd
vines showed greater vine growth and vigor, but the acstual hops
pioked chowed little differences in yleld.

It must be understood that under different environmental condi-
tions and {n seasons where moisture relationships ere markedly differ-
ant, the ylolding ebility of theso orops of vines may bo signifisantly
different. No grower, however, will make a misteke if ho trains the
good chvots fyom the first orop of vince and gots them sprayed before
rdldew dbooomes & factor. In faect, this sppears to be one of the very
boest methods for tho eontyol of dowmy rildew, as fer as tho writer's

cbhacrvetions are concerned.




Teble Io____

2ffoet of Vinss Trained on Yicld of Hspe

Mret Vinos « Jesond Vines

Yiclds in Pounds of Dry Lops Per fore

fupliaete = 1C Rl plats

Gamlléa, 1855

Firat vinog fvecnd vinep
Varloty treinod teained Avorage - Imeroam yio'd
{15t I PIat o b 3 A § QR 1) 3 N ST 3 R Ty M | -
Late Clusturs gt 2152 2142 2855 2273 2360 T8
Yarly Clusters | 1VYC 2487 2488 287 e ¥ ¥ 2230 18
Fuggles 1868 21%4 1/89 2239 1099 2014 15




Figure XII
Two methods of stringing in the experimental yard.
This {llustration shows the use of three styrings.

Figure iIII
nly one string per hill was used in the new portions
of the experimental yard.
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EFYECY OF STRIPPING ON YIELDS OP HOPS

Growers differ in their hop stripping prectiees. lost growers,
however, strip the plants heavily and remove prastisally sll of the
leaves and arme as high as they oan reach,

The two ehisf sdvanteges eclaimed for this practice ars that
it malkes easier the spraying of the plants for aphids. With this
material removed by stripping, there is less foliage %o oover, amd
& thoreugh job of spraying may be doue. Also, growers elaim that i
facilitates hop ploking, If the lower leaves and arms are not re-
moved, piokers find that there is a great mass of material to go ower
whon thw wire is let down at pioking time, Undoubtedly thase two
points are of value and offwet the cost of stripping, if the Imtter
practice does not reduce ylelis,

To cheek the effwot of stripping on the thres chief warieties
of hops, Late Clusters, Early Clusters, snd Fugzles, a tml.‘ WAS OOhe
dusted in the variety trial which had besn set out in 1932, These twoe
year old hops were handled in wvarious ways from the begiming of the
season. Imasmuch as each variety was in duplieats plots and each plot
oonsiasted of three rows, three different methods of treatment were
devised, The first row in each wariety in eash plot was not stripped
_w&. all, snd all the material was lef% on the plants, The ssscnd row
mﬂﬂpp.dtelhoightofamtsm.wththirdrwmm
onsc was atripped 48 high as the worker oould reash, which was neary
8 foote
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At the time that the arms were developing on the varicus wvarie-
ties, it appeared that the top growthwas greater on the rows that had
received no stripplaz or only @ smmll amount, As the season advanoced,
howaver, the rows matured about the same snd the firal pioking results
indicate that there iz practically no effect on yield under the condie
tions of the trial. Under different conditions, differant results may
bo obbained,

Res:l4s of these trials are reported in a tabls which follows,
In triela thls year it was shown that the differences in Late Clusters
were practioally negligible, in fmot the rows receiving the greatest
apount of stripping yielded four pounds per sors more then the rows
not gtripped. In Early Clusters the reeults were nearly the same, and
the rows receiving the greatest amount of stripping yielded the most.
iIn Fuggles, however, the rows that received no strippisg gave the
highest yield, and observetions during the year showed thet in tiis
wariety, stripping apparently wms affecting the growth, One row of
Fuggles was atmoremlly high in ylelds The writer eannot aseount for
this yield, tut spparently it s hipher than it should be, If this
figure 1z incorreetly high, the walue of a small amount of etripping
in Fugzles is even greater then the difference of 79 peunds in fuvor
of no steipping indioates.

0f course this work covers only one season snd is rather pre-
lininary, and also on two-year old hops., Additional work should be
done to get the effeot of this prastice, which in sone cases surely
injures the plant, Also, 1t has bwen noted that downy mildew infeetion
often cocurs whore a leaf or arm has bem stripped from the hop stem.



Effoot of Stripping on lop Yields
Three beiphts of strippine end three warieties

Tabls 3o,

do~yoer old hops

uplieate 16 hill nlots

Yialds in pounds per acre
Corvallis, 1933

o Strivring Strippod Stripped Average Yiclds
Check % Pt. high 2 ft. nigh

Vericty - @ N
‘ ; & e 34
Plot 1 | Plot 2 Plot 1 | Plot 2| Plot 1 | Flot 2 o R F
g Eg £3
g @ e

‘ 4
Late Clusters 1273 1193 1178 1067 | 1260 1214 1283 122 1257
Farly Clustcrs 332 760 958 886 983 796 880 934
Fuggles 374 701 609 479 937 767 674 7058
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Figure XIV
General view of the experimental yard early in the spring of 1933
just efter the fertilizer applications had been made.

Figure XV
Mpther view of the fertilizer trials showing hill appliocations.






F:RTILIZ. RS FOH BOPS

4 fortilizer trial to obtain the effeot of the fertilisors on
both downy mildew and tho ylelding cbility of the three ehief
varicties of hops was condusted in the m.pm'i.mmtni yard in ocopore
ation with Professor C. Ve Rugek of the Soils Dopartacnt of Oregon
Stete Colloge. The fartilizers wore applied around each hill as
ghown in the accompanying illustration, They were not applied
until May S, which 18 rather late in thc spring. Due to unusually
good molsture conditions this year, the time of appliocation apparently
was not as importent as ordineyy,

The fortilizer plots were laid out crosswise of the varictal
tricls., The three chief wvaristies of hops, late Clusters, Barly
clusteri and Muggles are planted in duplicate throe-row plots.
These yows run north and south. The fertilizers were applied in
plots thres hills wide and eighteen hills long, ruming cest and west,

| Information was obtaincd, therefore, as to the effect of each
of tho fertilizers applied on all varieties end on cach varicty
scparatoly. At hervest time, omoh plot hed to be kept scperataly
and this involved watehing the plokers closely and in gencral was a
diffisult procodure %o £o1low,

Tho fertilizers usod wore eommorcial ones medc up under the
direstion of Professor Rusek., A complete fertilizoer, 16-20-8, was
applied at thc rete of two pounds per hill., Another ocomplete fer-
tilizor, 8=l0-4, wns epplied et the reto of two pounds per hill.
Then, followod a cheak plot which received no fortilizer, On the
opposite side of the check plot was a commeroial fertilizer of




16=20-0 analysis epplied at the¢ rate of two poumds per hill and
anothor of 16«0«8 applied at the retc of onc pound per hill, Iz no
easo was eny injury noted evin though the applications wurc heuvy,
This may be due to the exccliunt moisturs esonditions after the
applications end also to the fact that the fartilizers were appliod
in a ring of a diamoter of sdoul three feot arcund the hop hill,

The results are glven In the atbached eight tables, The first
fivo tables give the cffect of cach fertilizer treatuent on all three
varisties, The last throe tablss glve the eff'eet of sach furtillizer
on cech variety. Of course, tho first results arv more sigaificant
because they ere on largor plots duplicated, Tho size of the plot
for ccoh varioty was smll,

wissing hills were definiicly rogorded and eash plont hayvestod
wes mtod partisulerly ag to ite growth 20 that due cllowenoc oould
‘be made for non-producing hills, In fact, these none-produsing hille
wers ot ectually nlseing, but thoy were replants put out this spring
Wilch bore prectically no hops.

The presults indiseted that all fertilizors gave some increass in
Yyieldss Tho ochuck plot which reecived no troatment ylolded an aver-
agc of 206¢ pounds per eors. This is an execllent yield and neture
ally the fortilizors could not be 0&pooted to inereese this yield
greatly. However, the fortllizers did give inoreased yiolds in the
following ordors The 8=10«¢ fertilizer reatment yielded at thu
rate of 2513 pounde por acre, This in turn was followed by the
16~80~8 fortiliger, which yiclded 2230 pounds; the 16-0«0 which
yielded 2223 pounds; ond the 16-20-0 Which ylclded 2169 pounds.
Apparently the eomplete fertilisor with a small amount ofi potash




and tho nitrogen and phosphorus in the setio of 4 ¢o 5 was the nost
effestivc, on this particular soil and under the sonditions of
this triel,

Attontion is oalled %o the low yicld of the 16«0=8 fertilizer
appliod on the late Clustur variecty. Apparcntly, tho leock of
phosphorus kept this variety from meturing naturally and affected
the yivlde Orowers ghould wa.oh two heavy applications of nitrogen
without a balance of phospliorus besause there are other factors
in eddition to yleld that mast bo taken into considepation, SThose
factors are chiefly meturity and quelity of the hops produecd,

There arc varietions in the duplieate plot ylelds and these
yiclds should mot be taken as final, Additional woplk is needod,
but theso rogults should be of wveluo in meking fortiliger reoommiondas-

tions for the coming svason,
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Table Yo

Fertilizer Irials on Ver fous Bop Yerietios

16«20«88 » 2 1lbhas, por hill

Corvallis, 1933
;ﬁ ot
, Oreen Qilssing Corrested | Dry Yield Per
Row To. Veriety Potant | mills Velght |Veight Asre
. . - ———

1ege8 late Clustors ig7.0 1 142,8 83.3 2497
Lo Early Clusters | 77.8 1 88.1 21,1 1883
T=fe=d Fuggles | 88.0 1 88.3 24,8 1860
10-11-12 | Late Clustors |164,0 0 164.0 6.8 2065
13wldelB Eerly Clusters 96.0 123.,4 30.4 2280
16-17-18 | Fuggles 115.0 o | 1180 30.6 2208
Av, . 2230




Table No

Fertilisor irials on Terious iHop Vearietios

B8el0=i = 2 lba, per hill

Corvallis, 1933

wwm.|  mewty | | g ceded oo |l e
R E——
102-3 Lete Clusters | 136.0 0 188.0 s2.2 2416
4ot Early Clusterd 117.0 0 117.0 28.7 2183
7289 Pugzles 93.0 0 93,0 24.7 1863
10.11-12 late Clusters 143.0 0 143.0 33.8 24928
13-14-16| Early Glusters 1110 2 143.0 36.0 2625
16-17-18| Fuggles 17.0 0 117.0 al.l 2333
Av, . 2013




Table Fo

Fertilizor frials on Verious Hop Varioties

Chock = No Fertilizer

Corvallis, 1033

RowRo. | Tertety | el WONSS| Ceent | vein| | sero |
S

Late Clustors| 107.0 0 107.0 24.9 1868
4B Barly Clusterd 71,0 2 91.2 22,3 11678
TwBed Puggles | e20 o 82.0 21.8 1638
10-11-12 | Late Clusters| 1831,0 1 147,8 34,3 2873
1314=15] Early Clusterd  85.0 4 1563.0 7.6 2312
1627418  Tuggles 81.0 1 92.1 24.5 1838
Av, » 2086




Table Bo

Fertilizor Trials on Various Hop Varieties

1680<0 = 2 1bs, per hill

Corvallis, 1983
, Gyeen | Mesing | Corrected Dry Yi0lé Per

Row No. Variety Weight| mille Velght Teleht | Aore

) P, Late Clusters | 135.0 1 18,8 §8.4 2666
4=Beb Early Clusters| 120,0 0 120.0 20.¢ 2208
TuBud Fuggles 80.0 0 80,0 21.3 15698
10-11e12 | late Clusters | 112.0 (4] 112,06 26.1 1987
18+14-15 Farly Clustera | 114.0 1 128,2 31,4 2368
16«17«18 | Fuggles 100,0 i 112.6 £26.9 2243
Av, - 2189




Tadble Ko
———

Fertiliser Trials on Various Hop Verieties

16~0«3 = 1 1b, per hill

Corvallis, 1083

row ¥ Variety Groen mnmd Corroeted Dry Yield Pui
S TWeight Eills Weight Velight Aore
- 3

PO Late Clusters ] 108.0 ¢ 108.0 2.2 1890
Qebet Rarly Clusters] 04.2 8 141,0 $4.5 2887
TeBud Fogzles 112.0 1 126.0 83.5 gs1e
10=11+12 late Clustors 20.4 1 101.7 23.7 1777
18-14+18 Early Clusbers] 108.4 8 138,8 33,6 2518
16-17-18 Fuggles 80.5 2 108.8 | 27.8 2062
A, - hov 144+
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Table No

Effeot of Fertilizers on late Clusters

Green Weight Per Plot emd Dry Velight

Per lAcre in Pounds

Corvallis, 1933

Treatoent] Founds | _Plot 1 Plot 2 Total | sversge Tield
16-20+8 2 142,68 2407| 164,0 2868! 306.8 636 2681
810-4 2 136,0 2418| 143,0 2498 281.0 491 2466
Cheok 0 07,0 1868 147.3 2673 264.3 2220
1620-0 2 161,68 2685 112,0 1967 263.8 46l 2306
16-0~8 1 108.,0 1e90] 90.4 1777 198.4 36 1835




Tabtle B

Effect of Fertilisers on Barly Clusters

Green iieight Per Plot and

Dry Welight Per Aore in Pounds

Corvallis, 1933

Pounds Plot 1 Plot 2 Totels Average
Trea Per 141l Ureem Dry Toen , Yield
| Weignt Welghf Telght Veighf Veight Weight| Per Aore
16-20-8 2 861 1883| 125.4 2280 | 209,5 3863 1931
BelOwd 2 117.0 2153] 143.0 2625 | 280.0 4778 2389
Cheok o o1.2 1673} 153,0 2812 | 244.1 4486 2242
16200 2 120,0 2205} 128,82 2355 | 248.2 4860 2280
 16+0-8 1 141.0 as87| 1%6.8 8512 | 277.8 5099 2649




Table o

Effect of Fertilizers on Fuggles

Greenm Weight Per Flot and Dry Welght

Por Acre in Pounds

Corvallis, 1933

| * reatapnt Jfousds | Plot ) Plot ¢ I 1ota ]Aw;:olg:u
160208 2 93,3 1860 | 116.0 2296 | 208.3 415 2077
8-10-4 2 93.0 1853 | 117.0 2833 | 210.0 4 2093
Cheek 0 82.0 1636 | -ozil 1838 | lvar 347 1786
16-20-0 2 80.0 1598 | 128.5 2243 | 198.5 3841 1920
18~0-8 1 |12 esiz | 103.5 2082 | 229.5 o4l 2287
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Figure XVI
After the vines have been out off and burned, the yard was secded to various
oover orops, This cne is halry veteh.

Figure XVII
Another view of the experimental yard showing a ecover orop of eommon vetoh,






COVER CROP TRIALS

For the third succegsive geason cover orops have been planted in
the oxperimental yard., On September 15 end 16 the following cover orops
were planted: Cormon vetsh, Hungarian wetch, Menanthe vetoh, Halry vetgh,
end Augtrian Winter field penas,

It is not hoped to obtain aotual differences in ylelds of hops in
plats growm with plantings of these different sover crops, but it 1s hoped
that the cover orop will be of value to the yard from both the standpeint
of aiding fertility and decreasing possible washing if the yard overflows,
Also, 1t is hoped that observations of value to hop growers may be made,
An article on this subjeot waa published in the Aupguast issue of "The
Cragon Hop Grower." MNany growers are following these recommendations and
the practice is becoming common, due greatly to this projeet,

In the ?rovioua soagon; that is, on September 23, 1932, the follow~
ing cover orops werc plantedt Crimgon clover, Common vetech, Hungarian veteh,
Hairy vetoh, Monantha veteh, titter vetsh, and Austrisn Winter field peas,
211 of these plantings winter-killed with the ewoeption of Halry veteh.

The latter came through in excellent conditien, and for that partieular
year vas the outstanding ocver crops It is not the plan, however, to recom-
mend Hairy vetoh as a cover orop, as ordinarily the other vetches will come
through our winter seascn., It may be adviseble, however, to plant a
nixture which has congiderable Hairy wetoh in 1t, so that if the other
vetehes winter kill, the Hairy vetch will survive and give some material

to plow under.

Rescrmendations made by the writer early in the summer of 1933
saved hop growers hundreds of dollars on veteh seed. Orowers were told



of the shortage of veteh seed, and that they hed better buy their cover
orop soed esrly, Seversl growers took advantage of this and bought
seed Bt four to five eents & pound, where meny growers had to pay as
high as eight cents & pound for Common vetsh at planting time, Some
growers have purchased special drills for seeding their ecover oropa.

One grower infarmed the writer that he had Just purchased a small drill
for seeding ocover crops, and that the drill had e fertiliser attachment,
At the suggestion of our Soils Department, it was recommended that he uge
some superphogphate at the rate of less than 100 pounds per esre as s
possible means of stimulating the growth of the cower orop, and also
inoreasing winter hardiness.

Anether grower has advised the mw' that this year he has
already seeded the crdimary wild turnip, Bresgies cempestris. This
geed was purshased for 5¢ a pound and he advises that he is only seeding
8 to 10 pounds per sore, Undoubtedly this makes & cheap cover orcp and
ane, from a1l reports, that is valuable, | ‘

In 1981 4he following cover orops were planted in the experimemtal
yard: Barley, Austrian Winter field peas, Halry vetsh, Commen weteh, and
Monantha vetch, In that year Winter barley msde the most vigerous growth,
and in fact grew to guch an extent that 1t wag difficult to get it turned
unders Of ocourse it ig a non-legume, and for that resson not eomparable
with the other lepumes that were planted, Of the latter group Common
veteh appeared to make the greateat growth by time of plowing in the
spring. Poasibly a combipation of fall barley with a mixture of Commom,
Hungarian, and Halry vetches would give the greatest emount of growth at
the least cost,

96



EFFECT OF COPPER-LIME DUST ON THE SCIL

One at the recomended methods rcir umﬁ to control downy
mildew is to dust copper-lime on the hill eerly in the spring, Some
growers questioned the effect of this material on the soil fertility
and hence on the growth of the plant. Also, it was suggested that if
this practice was kept up for several years, there may be sn ascurmula-
tion of copper salts whioch would be detrimental to the plent growth,

Te obtain information on this particular thing, a small 4rial
was sot up in the experimantal yard early in 1933, Ten hills of hops
wore sot aside to recsive warious amounts of eopper-lime dust emch
spring for an indefinite period, Applications mach lerger than thoss
recormended were used in each case, The applicatims made to each hill
were as follows:

Table No.
EFFECT OF COPPER-DIME DUST OF YIELD AND DOWNY MILDEW

t '
Hill No, ' Treatment 1 Remarks
6=7 Cheek Ko effeot - mildew
58 h 2 1b, : . :
B! 1b, w
8-10 1 1/2 1ba. " " "
5«11 £ lba. " " "
B-12 21 2 1’bt¢ " » .
6-8 3 lbvgs. " " "
8-9 31 Ihg, . " "
8-10 4 lbs. " " b
6-11 4 1/2 Ivs, " " "
8-12 8 lblo " " "
6-13 Cheek » » "

The recommendation ag to the amount of copper~lime dust to use

is only one ounce per hill and hemcs the hill receiving five pounds gets



as much copper lime as the ordinary grower would apply in about eighty
years' time, This year there appeared to be sbsolutely no detrimental
effeot on any of the hills, In fact, it appeared that the copper-lime
acted in & small wey as a stimulent, On the other hand, the sopper=-

lime spparently had no effect on mildew for in geversl cmses badly in-
feoted shoots greow right tixrough the copper-lime dust, Apparently the
time of appliention and part&euierly i the dust is epplied before in-
feotion ooours, is important in regard to the effiefemey of the dust,



Figure ZVIIX
This shows an application of copper-lime dust to the hop hills.
This dust, used in mildew control, is being tested for its effect on the soil.
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RESIN ANALYSES

Verious hop ssmples from the 1931 erop were analysed for the
different resins by Mr. C, F. Whitaker of Oregon State Collego. Mre
¥hitaker reviewed the literature and reported fully on his work, Eis
results are included in the writer's 1932 report, Becawse of lack of
funds Mr. Thitaker could not be used to determine the reain values of
the samples from the 1932 orop. |

Ssmples of the 1932 orop were forwarded to Mr, Freank Rabak of
the Divislon of Drug and Related Plants, United States Department of
Agrioultwre, Vashington, D. C.

Appsrently there was some difficulty in obtaining the alpha
fraction of the soft resins. A memorandun prepared by Mr, Labak an
My 24, 1933, for lMr. Sievers of the Division of Drug and Related Plants
is as D 1llows:

Commenting on the notes mibmitted by Dr, E, N, Bressman and
My, Whitaler on hop analysis, I find that the article "Repert om the
Preservative Prineiples of Haps," Part XIV, by ¥aller, T, K¢ and
H.ltings. Je Je Hep, in the Jowrmal of Inst, of M‘n vol, 39,
193Z, ppe 15-27, stated to be basis of the msthod employed, eontains
no details of the msthod used as memtioned by Mr. Vhitaker,

Following the msthod outlined in Mr, Whitaker's thesis the
diffioulty has been largely owr inability to obtain e precipitation
of the lead salt of the alpha~resins, No trouble was experienced with
the extrsstion of the hops with methyl aloehel or the subsequent shalke
ing out of the soft resins with petroleun ether, Rather our trovbles
begin with the redissolving of the residue left after eveporation of
the petroleum ether snd the subssquent precipitation of the lead sal t
of the slpha«resin by means of a one per cent selution of lesd asetate
in methyl eloohol, This precipitation doos net apparently take plsce
quantitatively even with stristest adhsremse to the details of pre-
cipitation. In overy case an insufficlient quantity of the lead salt
was precipitated, UVhile there was some adherence of the precipitate
to the side of the veseel no trovble was experienced in the removal of
the asme before filtration,

It 4s kmown, as stated in lyr. Whitaker's notes that heat is
destruotive to soft resins end that due oare must be exmroised to keep
the temperature as low as possible all through the operstiom. FEwven in
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the removal of the solvent from the petroleum ether shekings the last
15 o o wore evaporated in every oase in wvaswum (300 to 50° petroleum
ether being used). It wes noted in several instances that after re~
moval of the petroleum ether the reaidue in the flask did not elwys
dissolve readily in methyl alcohol emd it was necessary to sdd & few
drops of petroleus ether to soften the residue sfter which methyl
aleohol took it up resdily. On ecoount of the amall quantity of the
residve obbained from aa aliquot of the petroleunm sther extraot it
would seem that this {m soluble portion samot be ignored (witheut
introducing & serious errer) snd the proper quantity of leed salt
precipitate ottained, This residus sithough appsaring somewhat waxy
in mature could not be wax becauss the waxes present in hops ars not
extracted by the methyl alcohol end henee could not be in the petrole
eun sther ‘::trmt obtained by shaking out the methyl aloohol solution
of the resins.

Yo mmtion was made in the surmrized directions in the thesis
of s proliminary "titration” Ly the test plate method to detormine the
exnot quntity of Nesd asetate solution to ugse for the precipitation,
It was stated that 12 to 15 ec of lead asetate was ample in sll oases.

The fast that the total soft resins obtained by us oheok fairly
olose by with Xr, Whiteker's results shows thet there is no error in
our procedure up to the point where the petroleum ether shakings are
evaporated, It is only in the precipitetion of the alpha resin by the
load acetate solution that we odtain totelly wnmatisfactory results,

In view of the above it 1s suggested that lir, Whitaker outline
very carefully the method from the grinding of the hops to the final
weighing and calculation of the alphe-resin, glving in minute detail
every step taken as the method is carried out, bt particularly with
respect to the precipitetion, If we then £ind that the results ere
not concordsnt or in agresment i8 13 hard to see how any reliance can
be placed on the results.

Yhether the whole matier of the reservative prinoiples in hops
(slpha~resin comtent) is of impertance seems problematical in view of
the fact that expert hop men state that this 1s not considered by
buyers of heps or hrewers of beer when hops are judged, Heps are
‘zudm by appearancs (color), jresense or absence of foreign matter

gtens and leaves), aroma, end stickiness. This latter is a physical
mothod of ewaluating the resin centemt of the hopse Rather, the total
soft resin content of hops would seem to be most importsnt sinse the
bitter flavor of beer ia dependent upon the sof't resins. ;

In this commeoction attention 48 called to a statement made by
Je Jo I, Hastings in an article entitled "Ten Years Research on the
Antiseptic Comstitvents of Hops® by T. K. Walker,; Jours of Inst. of
Brewing, vol, 38, pp. B~205, 1932, in whioh he wtates that thers is a
tremmdous loss of antiseptic material between the time the hops are
piocked snd the beer 1s consuned, It is stated that green hops which
contain the mximm smount of antiseptic sonstituents ere 2-1/2 times
as entiseptio as the ssme hops dried and when dry hops stored, whether
in cold storsge of in regular warehouse storags, there is a ocontinuous
logs of antiseptic material with a somewhat lower rate of loss in oold
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sverages A greaph is- 4n thé artisle indlosting the 1088 of ki~
septic material at rent stages from the green hops (100%) to the
beer in the barrel andit shews shat the smeynt of smbisspbic meterisl

It is further sbeted that when hops are bedled in the sopper NO% of
the aveilsble sntissptic materisl is destroyed snd not brought imto
solution, Durirg fermsstation smether Seritus loss ssowrs owiug to the
removel or destrmsiion of entiseptio ma by the yeast, He smums
by stating, "if all thees lesses ‘are shown collectively in sus diagran
it &s rou!i:z apperent that the emount of sntissptic mterial which
finally WW”'“WWhmlyauxqullm-
portion of that initially present.

In view of the above does it not seem that the content of total
soft resin in hops is far more important than the determination of con-
stituents which apparently have so little relation to the finished beer
and vhich are so sasily subjest to loss and destrwtion during the

brewing grooess.
The results cbtained by Mr, Rebak on the hops gromn in 1932 are
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tabulated in the ascompanying tables Only the total soft resins are
given, Vhen these are compared with the results obtained in 1931, it
will be observed thet the results agree fairly well, In general the
Fuggles varisty shows a lawer soft resin content than the other war-
ieties, end the Red Vine variety was again lower than the Cluster type.

The average of the analyses made on the 1932 hops is as followss
Seven samples of Fuggles averaged 12,21 per oeunt total saft resin,
Four samples of Red Vine averaged 14.84 per cent.

Six samples of German Orape aversged 15,01 per cent.
¥ine samples of late Clusters averaged 15,21 per cent,
Four samples of Early Clusters sveraged 15,27 per cent.

In other words, the Fuggles snd Red Vine varisties eppear to be
lower in soft resin content than the Cluster types which averaged over
15 per cent soft resin, Of courss, this average is high and indieates
that Oregon hops, as far as resin content is ooncerned, are of
excellent quality.

\r, Rabak will condust analyses on the hop samples from the 1933



crops As previously explained, a)l of the ssmples for the 1533 analyses
were dried at the experimental dryer in the Agricultwral Engineering
building, One-pound samples were baled immed ately after drylng and
placed in ¢old storage wntil they were fodtwerded to Mr, Rabak about the
- middle of Ootober. The verious samples which have besn forwarded to
Hr’. Rebak are listed in an scoompanylng tables



ANALYSES OF HOPS GROWN IN 1932

Made by Frank Rabak = U. S. D. A,

. ~Total Total

Corvallis Yolsture Sof't Resins. Sof't Resins.

Plant No, Variety PyCo . PyCe (1931 Crop)
Gmpcli‘h les 7.28 13.04 —
» mﬁg 70‘7 13.“ -
11/3 " 8,75 10,80 8.25
11/8 " 6.48 12,13 7448
1 " 6467 11,60 9.83
12 ] 6.43 12,81 8.25
12/4 " 7.38 12,23 8.44
8/4 " " 7.37 14,76 17,21
&8 " " 7497 14,01 18,00
8/s U » 7,40 13.68 16.83
6/4 " " 8.70 14.63 14.98
6/o " " 7,10 16,60 16.20
7/0 » " 7,60 16,60 10,89
8/11 " b 7440 17.27 15,88
Composite " 7.00 15,27 -
Compoaite Esrly Cluster 7.%0 16,37 -
8/ » " 7.42 14,78 13,73
8/20 J " 8.74 15.43 13,90
812 o " 7,68 15,51 15,30
16/6 German Grape ~  7.40 16.14 14,30
16/8 » n 7.48 16,31 14,30
16/8 " " 8,70 14,57 14.78
17/7 " . 6.86 15,59 12,96
17/8 " " 6.47 12,61 1B.48
17/9 » " 8,92 14,86 18,850
18/7 Red Yine 7475 14,27 11,81
14/ v = 7.88 14,66 12,82
14/8 " . 6,57 - 15,77 11,89
15/6 L 8,77 14.68 11,80




, . Table Yo.
Hop Sumples of 1933 Crop for Analyses
Forearded to “ashington, D. C.

D O

Peckags No. ]
Individual Plants 3685 17-8; 8«12; 43«5y 531035 12-2; 56«28
and Spalter. ,
Pagkage No. 2

Individml Planbts 2-303 8=10; 63-8; 356-T; 20-31; 82273 49«20

Individuel Plants 73-11j 17-7; 6-3; 58-7) 15«83 1ll-8) 233 and
Fuggles oxposite.

Poskage No. 4
Individanal Planks 30«83 63-31; 7013 and Elsaseer and Horst
Late Cluster composite.

pmemy
Avgust £8; Augmst 313 Septaiber 83 Septeuber 9 ard Septaxber 12.
Scaded and soodless suples.

Package Ho. €
Rum No. Tomp. Kiln Velooity Kiln Depth
¥o £4. min, in,
T - 0
8 top 200 a1 54
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