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Figure I

General view of bop yards in the vicinity

of Independence, Oregon, at picking time, 1933.





yablt No. 1

AA
...410.0111111.

FOR 1933
, WalINNIMws

Corvalliai rogon

Furnished By
Soils Department

A.egon State College

T., ..rat 0
Total Precipitation

aucioxin :Amin= Ninium

anuary 44.1 33.9 1$ 7.93

rebruary 45.9 32.0 11 5.14

-:arch 53.3 35.5 30 4.03

rpril 63.5 39.6 4 .76

; 60.4 43.7 31 3.70

Juno 71.3 50.3 41 .84

July 81.9 52.5 40 0

tAugust 82,9 53.6 44 .69

iSeptonber 68.6 48.6 40 1.08

1

Illtober 67.5 38.6. 2.4 2.67



IWZI1Orrtrinati4101Priammemlmilmowl.fter

This is the third annual report on the pro eat outlined to
develop a high quality, high-yielding and LAldew.recistant type of
hop. This report ewers the paled fre January let to Deoenber 31st,
1933, and particularly the 1933 cropeo,,, All =Aerial which nig be of
value in writing publications or antaverIng inquiries is included so
that it will be in handy ref moo form.

Data on trials that were continued from previous years arc
included and new studios sr o aloe reported. This report inoludee

Wormation on avather conditions during 1935 gartered observations
in rgard to hop growing end curing, suseeptibility of varieties to
mildew, ertonatal studies of various varieties, yielding ability of
varieties, yield of various needling plants, effeet of *-rezre,
owner crop trialshybridigation studies, mildew infection, methods

of growing seedlings, and studios on the sex. chezaeter in addition
now material, such as the offset of copper ftvra copperwlizae dusting

on the soils fertiliser trials, now types of driers, effect of
stripping on growth of the plant, effect of nutting book in the
Wins hAelids between bap species, studies of the winter spore,
mildew on hop cones, aphis end mold attacks, and methods of planting

hops. Also, cone of tit* artiolos contributed to "The Oregon Hop

Grower,* a nes publication at Mt Angel, Oregon, end the official

publioation of the Hop Growers' hispalattOtis are inoluded.
nu* the last assual report who it was shim that hops had

intreaced up to as high as ay per pound, the pries steadily increased



up to as high no 760' piv pound in Juno. Since that ronth the price

has fallen souewhat until the gcera1 price level during the fall of

1933 was about 40? per pound. Naturally this high price of hope

and the publicity that malt with it caused a large amount of

interest in the crop. Hundreds of inquiries from noerly every state

in the union have been resolved in regard to hop growing. In

practically all of these oases the inquirer was furnished with resume

Bulletin No. 304 and Oregon Station Bulletin lb, 288. No one Was

encouraged to grow hops; unless thoy were well financed, well located,

and had same experienoe in growing the sm. Hop growers' associations

also attempted to prohibit the sale of root euttings. Still there was

a considerable increase lathe hop acreage. It has boon estimated

that there was an increase of about 4000 acres in Oregon in 1933,

2600 in California and 1600 acres in 7Ashington, Also there wee*

some indications of a few hundred new acres in Jar York and possibly

a few ashes in "Asoonsin. Undoubtedly bop growing will spread to

some of the former growing territories and possibly 901M0 now ones.
This whole situation should receive some attention.

The hop breeding program is proceeding as outlined at its

bogimainG only two and a half yours ego. Satisfactory progress has

been made and many noc seedlings of value have boon developed. In

fact, the point has been reached where it is necessary to make a

choice between outstanding seedlings and possibly distribute comet
growers for additional tests under various hop growing conditions.

Various growers have requested root cuttings of our best seedlings.

As yet none have been released, It is hoped that an orderly and



satisfactory method of distributing the new writ ties be worked

In spite of laolc of laboratory and offioo space and equipment,
it VMS possible to obtain *ono outstAndinc results on the germination

of the winter spore of the dmany mildew or The positivo results
obtained in this study eompleto the life history of this organism =Id

give the information needed in regard to the source of infection in
the spring. With proper equipment similar work could be done on other

phases of the problem. To keep up with the expanding industry and its

increasing problems, nore funds and tir. and offioes laboratory and

easperimental yard space must be furnished. Both our problems and our

-material are increasing and our funds for taking care of Wm arc



Figure /I
Three 0 standing soodlingo 70.11, 70420 and 70-13 growing In the experirmtal yezd,

coxv23.i s 1933.





general the 19= hop wowing season was a.

In Or it las been estimated that the rtaluotion between POACts

and 100,000 base of hope as ea:pared to about 65000 bales in 1932.
This great /mum in yield Ista due almost entirely to three of
Better wowing eondititmeg wide use of fertilisers* and leen data.
tram dewy wilder. Early in FSbettary same powers reported viirkar
damage due to the soma *old spells (brim the winter months. Close

essusination showed thie eas true only in a limited rambor of yards and
in partioular where the crows were old and sot well protested.

we were earinteed to note the growth of seedlines of the Japeas-
*se hop AS iinaloy AS Fe arlory 24Ia in the experimental yard. Them %mit

Found in large usdaye at the base of &gums* Ian, plants gnats the
prwsioue season. Apparently them semis sprout at a lower tempera.
tare than the seeds of the waren hop species. The lattor wen zet
noted gratinig tkat field until March Tv and all seedlings ot the
Gomm spades appeared more yellow sal weakened V= the Japanese
OAPs*

The =nth of Marsh was eharaoterised by cool weather
with the aseepti i of a few del*. These foe dews, however, allayed.
many growers to get into their yards and complete poet of the hosing
operations. In owed wet grams prestieed early working in the
yard this year and Wm:41W to ocaOlvrby hoeing* at its during
the month of Mare&



Haw

April
first stetted, mildew

24 when ono osodli

of
or

when sea

on the other hand. wax rather dry
reported but no actual mildew was sem l
feu were found in various yards The

in the experimental yurd was foul* on April

showed tour spikes. Utter tb.e week

il4re was prevalent in taw places.
107 VW an unusual month frost the standpoint visa-the. Gann..

'Utah It vas chamaterised by cool. elotsty. vs* %feather. and the
rainfall double the nil =mat. 'he misty* was (=dusts, to
good. growth will ansmontly it was eool tor alley sprout This
year thok month of Itoy found preatztsally all of the yards trained* and
iatrw yards yore fully a %manta abseil Of their previa* roes aotivi.
ties. *Um was present In rewtioelly all yards but as yet not epi
dot*, in mimeo Grower* VW. }taping for better cocorations
and it it got nanter thosb it would also got drier and not develop into

1310ploal insatharo

The month ot June via 000l

tirst real nilskaw spread.
tiara Iowa eons swims losses

rirtrt Mitional Batik at Inct
loos or woo* Wee valued at

the Indevendene. dietwict alone &ring thie period* This loss Imo

dna &deny te the spislarg arsut and putting then out of produstion.

Bimp rots ixt California imposter* daring one vest or the

of Jane. Uts:th was learned about the hop ptindmetton praation

t section. Yards in the three able distrieteo

.000 in



Somas, and V oat hop and state
officials were inteviewed in r growing ao time and
tbe possibilities at to downy aides disease in that seetictie
general, no mildew Ines *and in California euxl at that partioular tine
they had no other hap troubles. The bops vire in excellent *watt=
and baby hops planted in relerwy vier4 Up tO the wire by the laiddle
at Juno. It was estimated Vat their orop on babies woad be at least
10C* pounds per sere during the first or growth Warr report*
partiotlarly froa the Derst Company, stated that their baby orop. at
Stegramente yielded 12.6 bales por acre. This indleatea the *no.
produetion possibilitios OA good soil in that seetiono

The entire math or July wes hot and dry and is &my =Wee
*mat= posed out of the piature. Estintates on tam amp ware imp.

oressoi and the pessbeists ot June tumid to optinisbs Jug Pres-
tiactly graven spncrict thsix yards aphids this =nth. Two

ttliPOS ISPalif /Musk-Lee 40 and Quassiaorere uod. Ots' =verb.
IS using ohiefly Bleck.Leatm e n t a l A r a w a s spew* on July 14 and

40 and $ weedier of the fish oil#resin
Sao *eel and waist weather in Anigist,

vigorous growth of the hop vine gave conditions
for arether whit attack, Most misers nogleeted and

paid for it rather heavily at the end of the picking season 'ahem .aolai
bawls prevalent. The pickint swoon was eherseteeised wee so.
treeely sago wet weathor wad the quality of the hops particularly
tonal* the end Or the pinking ea as was rather des to disectle



ation mold. Ms r of

in August or ilust ahead of piekim, Witt
thing noted by most growers viaz the importance of c

the trellises for weaknesses a t o orbp dwell:cede
fell down cod sage loons were obtains&

The ;loam season for early hope week a An gturt 21

awl was terminated by the first of Septa Tibor. pia/dm ot lots hope
begat generally on September 41 and eontinaed three weeks mil Se/Maw
25, when the last littio hoca were plebe& The last-- weak erten days or
rAti4 ng ma dove ohiaMy by the larger growers end they obtairsol wet

at the 'oases to Ulteirtas quality
Initeidual plasits

tared, pturtie the
reualuing plants were pioked
first of September by pleb" furnished Ur the
The hops were delivered to the kilns of the above used

picked they

and

two miles distant. Appropriate aemples for shrinkage tests were dried
on the experbesnial kibz at the Collage. A total of gays pounds
green hope wore pieleal in the experimental yard.

The pries of raeling hope wes generally 01.03 at
-beginning or the sewn. This vas raised to .0160 hundred

strikes and dittioulties comma in the yards toward, the end of
the **sob* Amaranth gromns woad be wash better oft it the7
would use the boa* system allowing pielatrs Who stayed throughout

V* season o higlser prioo than time who quit ohanged elvut.



!bra Tt in previous seasons growers

tine down he vines after pickings removing them
getting the yards shape 4t h cover orop.

tias mu& as Veen =wring replanting missi is in ftal,
and removim vines nth 4 ird'estizin ere heooming more
It La hoped that this is the result of much porsuuoion on the
everimrotaliets.



Figure III

A genera, view of the Servey hop yard at Corvallis, Dragon.

Figaro IV
Arother vire of the Sieirsy hop yard at Corvallis, Oregon, ins. In tho

foreground note pickers' baskets, weather recording apparatus, and

Ford truck used in hop breeding work.





GEMINATION OF OOSPORE S OF rCVNY cram OP HOPS

The downy mildew of hops organism is characterised by both

maser end winter spores. The latter are termed °amperes end their
importance has not been olearly show.

It was the general idea that the winter spore was the means by
whioh the organise lived over the winter and was ready to infect hops
after the latter be to grow in the spring. Very little success,
however, has been obtained in gemination trials with this spore. For-

tunatily. the writer had material colleoted in the fell of 1950 tram
the Borst yard near Indspendenees Oregon« Gemination studies of
this laaterial showed that the spore geminates readily water proper
conditions, and possibly it it is of the proper age.

Undoubtedly this work eompletes the study of the life history
of this organism and is of importazos in all studies of this disease.
Berme of the inportanoe of this contribution* the results were pub.
limbed ismoodistely and they are given in the following manuscript

which was pablished in liPbytopethelogyn for the month of May. 1931.



GERMINATION OF THE OOSPORES OF PSEUDOPERONOBPORA NUMMI (Mn. AND TAX.)

Prompt germination of the oosporss of the hop disease, doom, mildew,

Pseudoperonospora Husiuli (Miy. and T*k), and infection of hop seedlings

with incoulum was Obtained in connection with trials to determine the dis*

ease resistance of new hop varieties. The only other report of oospore

germination was made by Arens.1 His results are sUbstantiated by those

reported herein and the importance at the oospore in the study of this

destructive disease is established.

Mildew...infected leaves full of oospores, obtained two years before,

in the fall of 1930 and kept as dry herbarium specimens in the laboratory,

were finely ground with a mortar and pestle. The method of germination

suggested by Miura2 was used. Briefly, the method was as follows* Moist

layers of cotton were placed in the upper and lower halves of petri dithes
and a layer of absorbent paper was crumpled to give a corrugated effeet on

the lower layer of cotton. A small quantity of the powdered leaf wee

sprinkled on this paper. The contents of the dish were kept moistened and

the dishes 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 December 20, 1932, and numerous trials were under-

taken and observations were made several times each day. In a microscopic

preparation made from a culture handled in the first method described and

prepared at 11 A.M. on December 27, there was evidence of germination at

Arens, I. Untersuohungen ubar Pseudeporoneepera Humull (Miyabe n.
Takeh.), den &Drew dor nom Repfenknakkheit, Phytopath. Zeit*.
Baud I, Heft 2, pp. 15943. 1929,

2, Hiura, Waite. A Simple Method for the Germination of Oospores of
Solerospare Oraminicola. Sci. Vol. LIM, No. 1556. p. 95. July
25, 1930.



900 P.M. on the next day, December 28. Two sporangia had formed and were

emitting zoospores, but in the last stages, for the zoospores were moving

about feebly and soon rounded up. Most of the zoospores had already es-

enTed, for only seven sw spores were observed to come from one of

the sporangia and eight from the other. Immediately six young Late

Cluster seedlings growing in the greenhouse were inoculated with this zo-

ospore material. On the first day of January, 1833, there was evidence

of conidiophores on four of the seedlings, and on the second of January

there was unmistakable evidence of mildew infection.

On January 1 same evidence of zoospore formation was found in the

leaf material which had been soaking in water. Eight seedlings 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 seedlings

died from the effeots of the mildew within a few days.

In subsequent work an excellent section of tissue oontaining numer-

ous oospores vas found in the leaf material soaking in water. Germination

was plainly observed in these oases. The oospores germinated by means of

a germ tube, perhaps twice the diameter of the (vapors in length, which

rounded up at its outer extremity into a sporangium similar to the eon.

idia formed in the summer. Germination of this sporangium by zoospores

was hastened by slightl warming the glass slide with a lighted match.

It was difficult to obtain exact accounts, but more than 30 swimming

spores emerged fron each of the sporangia. Eight seedlings of the Puggles

variety were inoculated with this material on January 18, and on January

21 ell of then showed unmistakable mildew infection.



Measurements showed that the oospores wore approximately 60 n

in diameter. The sporangia measured about 26 x 31 p. The zoospores were

bean-Shaped and were from 6 to 7 in size. The soospores, after swimming

around briskly for about 20 minutes at room temperatures, rounded up and

came to rest,

Knowledge of oospore germination is not only of value in studying

the life history of the fungus but also in controlling the disease. Also,

it has been neeessary to carry the inoculum on live plants, as this

disease is en Obligate parasite. Now the problem of carrying the disease

for laboratory and greenhouse study is simplified. For example, the

plant breeder may collect oospere material in the fall, germinate the

spores when he shoes**, and inoculate hop plants. Whether newly formed

**spores must go throur.h a dormant period before they are capable of

germination is not known at present. The two-year.old material used

in these trials,, however, germinated promptly. Additional studies are

being conducted.
3

Oregon state Agricultural College
and 110 S. Deportment of Agriculture.

B. N. Breams=
and

R. A. Nichols

3. Published as Tieehnleal Paper No. 192 with the approval of the
Director of the Oregon Amidultural Experivent Station.
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INOCULATING 111.1= Prt,r1IT,s ITX afirrr mnerf

BY MAE'S or :

Arms of hop plants have boon successfully inooulated with

downy mildew by neans of a hypederzie noodlo in trials oonducted at

Corvallis, Oregon, during the straer of 1.933. This method of inocu.

lotion is not only rare direct and positive than rathods formerly

employed but also cives typical reactions in a shorter length of tiro.

In addition, the thod Gives information which may help to determine

the natLre of resistanoe in resistant varieties of hops.

Neretofore, spore suspensions of inooulum of the downy mildow

organism have been sprayed on the under side of hop leaves, In suscep.

tibia varieties infection could be obtained if environmental oondittons

wore correct. During the hot, dry days of the summer, however,

inoculations by this thod have not been suesossful. The use of the

hypodermic needle, thorefore vine attoacted, This d of inoculation,

as far as the writer knows, has never boon reported on this important

and destructive disease. Typical 'spikes have been obtained within

forty-eight hours after the inoculun has been injected into the vine.

The vines of the hop plant are hollow and afford a good chamber

for injecting the 'pore suspension. ITypodermio needles of various

sizes have been employed, Chambers holding as uuch as 20 cc, of

inooulum have been used with good success, and sell chambers holding

as much as 1 w have also been used, In genoral, the method has

consisted of piercing a small hole with the needle at the upper end of

an internode to allow air to escape and then injecting as much inooulum

as the stem would hold. The holes were ta2adiately sealed with Duoo



Household Cement. However, this is not necessary. The method is

well illustrated in the accompanying illustration.

This nethod insures favorable conditions for the spore 3=

pensions until the soosporee have penetrated the tissue. Inside the

young stems there is considerable moisture and the inooulum is protected

from the ovaporMAconwhich ovoura quickly on a hot day.

The writer is of the opinion that this methad will tot only give

direct results but extend the period of inoculating plants. Also, it

gives some indications as to the type of resistance in resistant varie-

ties. from the limited results obtained this year, there is indication

that resistance is physiolooic rather than morphologic and that entrants.

is more than likely gained by the organism even in resistant varieties.

The value of this method was disoovered too late in the growing

season to be thoroughly tested. Conditions unfavorable to mildew

developed soon after the method caws employed. The writer hopes to test

the method in a large way next season and publish the results, if any.



Figure V

The hypodermic mode injection Dethod of inoculating hop plants with the
downy undo.; organism. This thod vas developed 'by the writer in 193.3.





IS TRODU TON OF VITIL,J.ras

Some new foreign variettes *ere obtained this year, but unfor -
tunately not as many as the writer desirod, Two shipments were

received in ruhington, D. G. in such bad condition that the-,/ were

not even forwarded to Corvallis. These shipments were from Mr.

Petriceok of Jugoslovakia and from Professor Curai of Italy.
Three shipments, however, were received in fair condition.

Those shipments are listed heroin. The first was from the director
of the Central Station of Plant Pathology at Versailles, France.
The shipment received from him was as follawes

10 roots
10 "
10 II

10 "
10 "
10 "
10 "
IC 0

7 "
1 "

Hops . Alsase Urbakui
" ... Burgunder (Simon)
ft or liandhOPA41 (Simon)
of . sealing (Salmon)
ff (UrbtaXt)
I, .. $Spesealtaftfrbertr;)
" OP ,ter 00112260
ft 00 Spatter (Simon)
" im. fig° blanche (Jagger)
" Verte (Jagger)

WI No. 102840
* " 102880
II " 101851
,: eil 102052" *I 101853
W P
0 " 102854

102855
* " 102858
If " 102857
St " 101858

hoe J. binder e: Company, Neufelden, Austria, two varieties
were received as folios g

7 roots Bops . Auschaer Rote FPI Do. 1027406 roots Bops ..1112hlvirtlor grwoo . " 102750

From Dr. Inc. Ct:11),)r Blattny of the Institution of Phltopathology
at Prague Czechoslovakia, 23 roots were received as follows

25 sets (roots) ilarly gresm hop rms. Duba WI No. 102908
The roots from France were in exsellent condition, and practically

all of th en survived. All of the roots from Austria died and but pert
of the shipment from Czechoslovakia was saved. The plants, however,
that survived did fins and ;wet of then reached the wire and some
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produoed a tea single hops.

Of course, the hops that were received in previous years, and

grew, anade additional strides this year. Praotioally all of the

foreign hope, however, do not ar.i out as well as the ° luster typo and

in addition seem to produce sink oones rather than ° lusters. None

of them appear to be rich worth while fro: l the standpoint of ylad

but some of than have mildew rosistanola:. The yields of those hops

whioh produood this year is given in an a000mpanying table.

The work of introducing new hop varieties has boon done through

r. aovies A. Ryerson, Prinoipal flortioulturist in Charge of the

Division, of Foroign Plant Introeuotion of the United States Depart-

mnt of Agriculture at Washington, D. C. Mr. Ryorson has boon very

helpful in all of this work.

Parts of letters fron 7.r. Ryerson are of information and are

include. On January 30 he wrote as follows: "Dr. Vavilov has been

here in 7Tashincton for a £m days, and sails tomorrow on his return.

I took up with him again the mater of obtaining hops from Russian

investigators, and he will follow it up in Russia when he returns.

;7Q have already uritton to tilt; road of thc. Departrwnt of row

Cultures and introduction, U. !:;. S. 'R.. Institute of Plant industry,

Lening.'ad, in regard to obtaining material from Dr. latehangelsky at

the Plant Z5reeding Station, :Joseow.

't:1:(21 have also 'written to J. Undo)* & Genpany, Neufoldon,

Germany, requesting that he send us another shivent of tho two

varieties Mich he suit last sprir7 as well as matorial of any other

rvsistunt varicties ho nay be growingiu



In regard to the shipc,unt from liyorson vrote on

Laroh 3 as follows: "17e ruoctvGd c. shipmont of throe variotiGe of

hops-Saat, Spalt, and Alzazt ia..-f'roi prof. Lbrio Curti, Station

for Plant Pathology, Pont, Italy. Unfortunatcly, the cuttings vioro

all dead on arrival. I rim asking Prof. Curti to duplioctc the

shipment and I trust we may be able to Got living material of these

varietiod for your work."

On search 14, Lr. Ryerson sent tho following in regard to the

shipment from France: "I have just reorAved a letter from the

Central Pathology Station at Versailles stating that they will scud

us cuttings of the varieties we asked for in asoordanoo with your

request. At the same time they ask that these varieties be oomparod

with known named varieties in your oollotion so that if any of than

arc tho same as other varieties under a different name the natter

can be straightened out. Apparently they are not sure of tho

nomkatelature and think that a oomparison from here may help. These

outtinzs will be sent along in April and we Will forward the to you

as soon as they are received."

On July 26 L1r. Ryerson, wrote as follows: "Ma have finally

received a shipment of root cuttings of hops frau rr. Potriook

Chief of the Cooperative Hop Society, Zaloc, Yugoslavia, but they

were all doad when they arrived at the Inspection Nousu, I am vary

sorry, as wo have been endeavoring to get this material over a long

period of ti:lej in fact, we took it u through the Yugoslavia Legation

here last fall. I don't believe thc.y aro very anxious for us to

hcvo this naterial anyway, but ,,y(, will try to of anotlIr lot of

outt ,"



nr3RI DI 1933

Time and funds in 1933 did not permit the making of as many
hybrids under controlled conditions MI were made in the wedeln
season. In 1932 rave than fifty different hybrids between outstanding
male end female plants wore Because several seeds were obtained

in ash ease it was not neoessary to duplieste many of these hybrids
in 1933. This season, however, about 20 bybrids between various

males and female plants were mule.

Similarly to last year, two methods of hrbridigation were lused.
In the first ease, the root sought after hybrids were carried out by
roans of covering the female plants from the wire to the ground with
large bags made of sheeting. At the proper time the arms bearing
eiedding pollen were introduced under these sao1=. In met every
ease several seeds wore deraelop©d and the methods were satisfactory.

in oases whore just a few seeds were desired, special aria of
female plants were oevered with glassine bags sad the pollen material
introduced at the proper time. In some oases where plants were
developing both flowers the arms were covered with glassine bags so
that the feriae flowers would be salted. Several seeds, particularly
on neuter plants which exhibited both sexes, were obtained.

Prastioally all of this seed ras planted in use flats
in September. Seeds obtained from this method last year were grown

the previous season and num of the resulting seedlings were set ott
in th© experimental yard in the spring of 1932. any of these =ado
a fair growth and practically all of than should beer hops in 1934.



Illustrations or those bags and methods of making hybrids

are shown in the aeompaaying pietures and the data on the hybrids

are given in the seeampanying table.

Table No

Crosses 'Made is 1933

Corvallis, Oregon

Female Male - Male

Semseh x 15.31 27-27 X 32.32 18.20 x 15.31

Smash x 15.41 16.24 x 18.32 16.11 x 15.31

amasser x 15.31 13.12 x 13.12 16.10 x 15.31

lsasser ,c 15.31 36.7 x 36.3 17.6 x. 6.31

Spats,. 'c 15.3/ 36.8 x 36.3 17.6 x 15.31

Spaltor ,c 15.31 36.7 x 22.7 21.6 x 2541



Figure V(
This illustration shows three different female plants bagged so as specific hybrids can be

wade between these female plants and certain Bales. Also note the excellent condition of the yard.
The ground on the left has just been worked with a planker.
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Preliminary trials have shown that the hop species litamalus

Aarnicus is h.ir)tly resistant to the downy mildew disease* In fact, the
writer has only seen a few small 4ldew flecks on pleats of this speoies*
even though they have been heavily inoculated with the organism. It
was hoped that this mildew resistance would be carried by 80M0 seedlings
that were segregates at hybrids between the Japanese and GOMM species
of hops. In the experimental yard, therefore* in 1932 hybrids were made
between these two species, using the Japanese hop as the female parent*
Seedlings from this hop were grown in the greenhOuse in the winter of
1932.430 and transferred out of doors in the spring of 1933*

Maw' at these seedlings were grown to maturity in 1933* and both
male and female plants were obtained. In generals practically all of
the plants looksed mush like the female parent. The striking difference
was in the maturity of them this year as compared to lust year. In 1932

practically all of the plants of the Japanese species matured slang
with the Late Cluster "'twisty of hope* This year the supposedly
hybrids between the two species did not mature until at least two
motabhe later. Thoy were still green the latter part of October %hen
cut to harvest seed far the neat generation*

It is hoped that the next generation will show more of the
charaoteristics of the common hop variety. At any rate, the attempt
will be made to continue to grow seedlings of the Japanese hops and
if possible to obtain hybrids

In 1933 the following hills in the experimental yard contained
plants will& were hybrids between the two specious



Plant

Table Nos

Experimental Yard
Corvallis 1933

S

Female4

1

2 - 3

2 - 7

19 -

23 -4

23 -

24 - 31

24 - 35

0 -54

1--34

91 4. 27

91 - 30

98

100-14

102 6

Remarks

Vigorous and late

Male Eliminated

Female Medium

Vigorous and late

Male E1iminar ted

C

Female

Male

*Vigorous

Small and dark

light

laird

Female Small end medium early

Vigorous tutd very late

It is not believed that hybrids from thee, two species will

yield segregates that will be of commercial values but possibly it

resistant segregates can be ob tained, they maybe used as parents in

sUbsequont breeding trials. The Japanese species has some character.

'sties of value and others not so suable. It is en annual plant

that has no resin in the cone* As Fes, no information has been



Obtained as to -another or not these segregates re annual or perennial.

and none of the hop oonea hem shown any apparent resin. nany segre

gates should be cbtained in the next generation, amdthese should

yield plenty of interest and -value*



Figure VII

The tuo hop plants in the left center of the illustration are hybrids

between the tvo hop species Humulus japonicus X Humulus lupulus.

This is the first generation hybrid, Corvallis, 1933.
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OWSTAZIGG HOP PLINGS

It is boyond t scope of this report to describe each plant that

vas rown during tho year* Notos hm=rer mro taken on each plant and

aro included in the field books,' Fifty of tho outstanding plants, both

fran the standpoint of ° commie value and uniqueness, are listed.

3rdinorily visitors were shown this group of plants together with othors

that ullOt be observed as one journeyed about the yard.

Tho following tablo gives infornatimn in regard to plant numbers,

sox and rumarks of some of these plants.



able No

Outstanding Soodlings in "Terimental Yard
Oorvallis 1933

Plant Flo, hex Remarks

240
3.33

443
6-33 Ferale

16.31

1641 Female

3641 Female

46.29 Fecal et

49-28 Female

81.31 Falai a

5e-28 Female nigh yielding Fuggles type

60-32 Neuter From seed

61-26 Female Peculiar loaf
62-27 Female High yielding and resistant
03.31 Female .excellent growth

Female Ligh colored cones

77-29 Female ._,Ivellent growth

8048 Female 4xoellent

844 Female Light colored cones

63-9 Female Good growth

55-10 Female Vigorous

4C-4 Falale Vigorous

464 Female "Jigorous

:aldew resistart and vigorous
resistant end vigorous

Mildew resistant and vigorous
1:11deff resistant and vigorous

Vigorous and early (June let)
Unusual vine type
Vigorous but very late
/Zany hope, few loaves and vino

.ze opt tonally vigorous

Vigorous but late



Plant To 8mx Pane

43-6 Female Vigorous

40-4 Female Vigorous

30.7 Female Vigorous

3C-8 Female Vigorous

30-7 Female Vigorous Fugg les typo

30-8 Female Peculiar cones

24-7 Female Pod cones

224 Nal° fatly and vigorous

21x.7 Female Peculiarly striped

21-6 Female Mei yielding

44.24 `e l° Pe4 cones

66-31 Female flood yield. red mines

04-27 Female reverting to n.le

93-18 Female Park glossy green ° ones

99-17 Female Peculiar fruit and leaves

17.31 Female Peculiar type

73.0 Female Peculiar cones and arras

65-13 Female Light colored cones

41.31 Female Excellent yield and oones

44.30 Female Fugglos type but long armed

80.29 Female Good yields

73.12 Female Ligbt colored, excellent yields

72.11 Female Excellent pointed oanes

98-12 Female Vigorous, resistant

32-31 Female Pecistant typo

23-13 Female Pesiotant type

20.12 Female Excellent grower
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Table No.

Soodlinsi ?lobed and Welithed
For a3

Corvallis, 1833

62 27 L. - Unknown

53 » 9 F. Roes Wood

36 .. 7 F Rosa Wood

53 10 F. raarpby

36 8 F. - Murphy

2.5

5.0

8.0 2.0

7.5 1.8

4.0 1.0

.6
1.2

20 .. sa R. V.. Vforline 5.5 .8

19 . $3 3 . t. C. 6.0 1.6

50 8 L. C. 1. Linn 84 Linn 5.0 1.5

7$11 F. - Gil Benson 2.6 .7
56 . 26 F. Ross Wood 4.0 1.2

48 ..., 8 Cal. 14.6 3.5

49 - 28 F. McLaughlin 6.0 1. 7

65 .. 31 E. K. 4. Golding 3.0 1.0

45 - 22 F. - Naidham 118 la
68- 7 F. Murphy 5.0 .8

72 - 11 E. C. Linn & LINA 6.0 1.5

75 12 F. - Romeo fillets 4.5 1.7

70 - 13 E. C. - McCarthy 3.0 .8

2 ... 50 Fe x L. Co 10.0 2.1

2 33 F. x L. C. 30.5 2.9
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Figure VIII

A leading hop Graver and dealer stated that this was the finest hop

thct he had seen in over 40 years of hop growing experience' This

is a seedling developed by the Writer.

Figure IX

Anothor view of the above outstanding hop seedling.

Experimental yard, Corvallis 1933





Fiore X
Severel outstanding 000dl inge in one portion of the overimeftal yard,

Corvallis. 1933.





In the fall of 1930, cortain inividlzal plants wore staked in

grower's yards bemuse of tcir apparent .Hilew resistance or y7.ce-,)-

tienal vigor* In the sprinG of 1931, root cuti4ncs were obtainud

from these plants and transferred to the oxporlalental yard which wus

ostablis'ned that spring. For the past three years, certain of those

Individual plants have been harvostod separately for infOrration an

yiolding ability and samples have boon teL:.ted for resin value. These

plants were from various varieties including Late Cluster, Zarly

Cluster, Fuggles, Red Vine and Goren Grape. This year, also, some

individual plants of two foreign varieties obtained from Gerrany were

included,

he aveorvanying tables give information on the yielding ability

of these plants in 1933. The first table following Gives the green

yacht and dry weights of the plants this year.

The second table gives the plant nunber, parentage and 1930-31..

32 and average weights of plants that have bean harvested separately

for the three seasons.

The yielding ability of these plants is of interest. As a

three year average the Clusters types yield almost the same, The

GerIALn Grape plants have the highest average yie:ds. The two plants

of "Red Vines average nearly the same, and also do the FuGgles which

are the lowest in yielding ability. Samples of all of the plants

listed have been forwarded to 7:41shington, Le C. for resin tests this

season. Resin values in 1931 and 1932 are given in a separate portion

of this report.



Table Ao

Weights of Individual Plants

Experimental Yard

1933

Plant No. Ptrentap Gremalffetght Dry Weight

Late Cluster 10.5 2.6

84.4 Late Cluster 11.0 2.7

8.10 Early Cluster 11.6 2.9

8-12 Early Cluster 14.0 3.5

11-6 FtWeee 12.0 3.0

12.2 Niggles 0.0 2.3

144 Red Vine .; 8.5 2.1

184 Red vine 9.5 2.4

17-7 German Grape 11.5 2.9

17.8 Germ= Grape 14.0 3.5

ter 8palter 2.5 .8

wiser Elsasser 2.0 .9



Table No

ot individual Plante in Everimental Yard

1931, 19320 1933

Plot No. Parentage 1930 wt. 1931 wt 19531,t. Average

6-3 Late Iluster 1,6 1.8 2.8 2.0

6-6 Late Cluster 1.3 2.2 2.7 241

8-10 Early Cluster .9 2.1 2.9 2.0

842 Early Cluster .25 2.8 34 2.1

11-6 haggle* .05 .9 3.0 1.5

124 FOggleill .1 .9 2.3 1,1

14-4 Rod Vino .0 1.9 2.1 1.6

15-6 Red Vitt* .8 2.0 2.4 1.6

1Y-17 Norton Om. 1.3 2.25 2.9 2.2

17-8 german Orape 1.2 3.1 3.5 2.6

G



VARIETAL TRIALS WITU HOPS SET OUT IN 1931

In 1931 a varietal trial, including the three chief varieties

of hope, Late Clusters, Early Clusters, and Fuggles was initiated in

the experimental yard. Yields have beets obtained for the 1931, 1932,

and 1933 seasons. In general, the method of planting and the plat

layout were described in the 1931 report. This year all 48 hills of

the three row plats, which were made up of 16 hills each, were harvested.

Laaenudh as these hills are set 8 feet apart each way and this method

of planting gives 660 hills per acre, the plate are 1/14th of an acre

in size.

The hops from each row of each of the plats were picked separately,

and accurately weighed. The green weights were recorded in each ease and

representative samples of each plat were dried to obtain the shrinkage.

These shrinkage tests are recorded in another section of this report.

In general. 100 pounds of Late Clusters dried down to 23.3 pounds. 100

pounds of Eerily Clusters down to 24.5 pounds, and 100 pounds of Fuggles

down to 26.6 pounds. The green weights were converted to dry weights

per wore on this basis.

This year the Early Clusters yielded the most dry hops by 5 pounds

per acre. In other words, the difference between the Early Clusters and

Late Clusters was not significant. Early Clusters yielded as an average

of two plots, 2,262 pounds of dry hops per acre, and Late Clusters, 2,267

pounds per acre. The Fuggiest variety was a poor third, but still gave an

excellent yield for that variety, 2,026 pounds per mere. In other words,

all three of these varieties averaged over a ton of dry hops per sore,

which is excellent for three yam` old hops.



The three year averages for the three varieties are as follows:

Late Clusters

Early Clusters

Fuggles

1,230 pounds

1,121 pounds

815 pounds

These figures indicate that the Fug gles variety is slow in coming to

full production, and that the production of this variety lags behind.

Attention is called to what is reported as missing hills in the

tables which follow. In general, there were 27 missing hills out of

the 288 hills in trial. There were 17 of these in the Early Clusters

variety, indicating that that variety does not maintain a stand as well

as the other two. Apparently much of this reduction of stand in the

Early Clusters is due to heavy attacks of downy mildew the previous

season. The missing hills in fact are not really missing because they

were all replanted with root cuttings this spring and grew vines, but

not enough hops to pick. The yields, however, were computed on a perfect

stand basis.

Details of the results this year and the average yields for the

three year period are given in the following tables. Attention is called

to the discussion or the results obtained in the trials set out in 1932*

These results are given In the nezt section of this report.
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Table No
by Variety '5U7T6

3-row plots 16 hills per row
Yields in pounds
Trial began 1931
Corvallis . 1933

Variety Green
eight

As
Hills

Co
V.411,0*

Dry *
i'4"

Yield
per

1 Late Clusters 219.6 0 219.8 51.1 2146

2 Late Clusters 226.5 1 241.8 56.3 2365

3 Late Clusters 205.0 1 218.7 51.0 2142

4 Early Cl 170.0 2 194.2 47.1 1078

6 Early Cl 170.0 2 194.2 47.1 1978

6 Early ea 186.0 2 212.4 62.1 2188

7 FUgeles 186.0 0 185.0 49.2 2066

e liVezles 146.0 2 166.8 44.4 1085

9 niggles 160.0 0 180, 42.6 1789

10 Late Clusters 205.0 1 218.6 50.9 2138

11 Late Clusters 224.0 0 224.0 52.2 2192

12 Late Clusters 245.0 1 261,3 60.9 2658

13 Early Clusterq 197.0 4 262,8 64.3 2701

14 Early Cluster 209.0 2 238.8 68,5 2457

15 Early Clusters, 152.0 8 221.0 54,1 2277

16 Facgles 174.0 1 185.6 49.4 2075

17 Nalco 191.0 0 191.0 50.8 2134

la Flaxles 1 las-in s 200.5 53.3 2239

*niggles 100 dry to 26.0
E. Co 101 dry to 24,14

Co 100,.. dry to 23.3

60
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Table 1o.

COMPARATIVE YIELDS OF MEE VARIETIES OF HOPS SET OUT 1931
1931 Yield, 1932 Yield, 1933 Yield and 3-Year Averages

Yields in Pounds Per Acre
Duplicate Plats 1/14 Acre

Corvallis, 1933,

Va etr s 1951 t 1932 s
ar **Avert osPlot 1 :Plat 2sAvera

9
s 3-Year

es Avers. o

Late Clusters 210 1,222 2,218 2,296 2,257 1,230

Early Clusters 256 845 2,048 2,477 2,262 1,121

Fuggles 27 390 1,907 2,149 2,028 815



Figure XI

A general view of the expo rimental yard, at Corvallis, Oregon in June 1833.

This shows the variety 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 duplicate plots of each of the three chief varieties of hops,

Late Clusters, Early Clusters, and Puggles, were set out in 1932 to

supplement those set out in 1931. Yields were taken an these hops in

1932 but the yield was practically negligible. The varieties yielded

in the order named above giving 44, 9, and 2 pounds per acre, respectively.
This year these hops were picked and handled as explained in the

varietal trials set out in 1931 in the previous pages. Green weights
were obtained on each row and the yields were on a dry weight per acre

basis.

The yields this year for an average of the duplicate plots were
as follow,

Late Clusters 1,197 pounds

Early Clusters 870 pounds

Purples 723 pounds

It is of interest to compare these yields with the yields of the other

varietal trials which were obtained in 19320 Last year the other

varietal trials yielded as follows,

Late Clusters 1,220 pounds

Early Clusters 850 pounds

FUggles 382 pounds

The varieties in both trials yield in the same order and 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 yields of Late Clusters and Early

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 year

old plants differ by nearly 60 per cent. Apparently the Late Cluster

variety r.ets into yield more quickly than the Early Clusters and Purees,.

The reason for this is not Imam, but apparently it is due to varietal

characteristic's.

As a two -year averages the yields are low, but give an indication

of what one can expect as en average if he sets out hops. Late Clusters

as a two year average yielded 620 pounds, Early Clusters, 439 pounds,

and Fuggiest 382 pounds.

In this trial there were only 11 missing hills out of the 288

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

Fuggles 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 composing

yields of new varieties that are being developed in the breeding trials.



Irop 7r.rloty irzalo
3.raw plo 16 hills par raw

Yieleo in rounds
Trial becan 1032
Jorvallio - 1933

Row No. Variety Ore=
el

aiming
Hills

Co
Wei t W

Yield
.,

steer

20 Late Clusters 120.0 0 120,0 28.0 1178

21 Late Clusters 129.0 0 129,0 30.0 1260

22 Early Clusters 81.0 0 81.0 19.8 832

23 Early Clusters 934 0 93.0 22.8 958

24 Early Clusters 86,0 0 86,0 21.1 886

25 Fugglo* 78.0 0 78.0 20.8 874

26 Fuggles 52.0 1 56.6 14,6 809

27 Fuggles 35.0 3 42.8 11.4 479

28 Lots Clusters 122,0 0 122.0 28.4 1193

29 Late Clusters 109.0 0 109.0 25.4 1007

30 Late Clusters 124,0 0 124.0 28,9 1214

31 Early Clusters 52.0 3 74 18.1 760

32 Early Clusters 73.0 1 77.8 19.1 002

33 Early Clusters 96,6 0 96.6 23.4 982

34 niggles 55.0 2 62.8 16.7 701

36 Fuggles 62,0 1 66 17.6 739

36 Fuggles 84.0 0 84.0 22.3 937

t

*Yuggloo 0 10u, dry to 26.1«*

L. C. 100, dry to 24.5;1

L. C. 0 ID% dry to 23.3:i

6C)



Table No.

C(JAPARATIVE YIELDS OF MEL VAI4LTiM SET OUT I 1932
193$ Yield. 1983 Yield. 2-Year average

Yields IA Pounds per Aare
Corvallis, 19811.

Variety
a

ear verage
Yieldt 1

lot I a Plot 2 a A
t

e :
I I I $ $

Late Clusters a 44 ; 1b236 $ 11188
$ a

t 1 197
a

:

s

620

Early Cluatores 9 I 32; 848
a t

: 870
a

t

t

439

Fuggloa 2 1 064 4 792
t $

a 723
t

a

a

362
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SPRINTAGE OW DRYING

ostirating the shrinkage of green hope on drying, most

growers and dealers figure a 75,4 shrink. In other words, 100 pounds

of green hops usually dry down to about 25 pounds of dry hops. Of

course this figure will vary somewhat, depending upon the maturity

of the hops, the per cent of seed present, the dryness at picking time,

the thoroughness of drying and possibly other factors. In some oases

it has been estimated that hops dry down to only about 33% of their

original weight. To get more information an this and also to get

data to use in computing yields of the varieties in the onmoimantal

yard, careful weights were taken on various kilns of hops dried is

the small experimontal drier in the Agricultural Engineering Building*

Th. results of the various tests are given in the followings

brake
Two kilns of Fugal.* from the expaehmurimayarA were dried

separately and weights oomputed. Ono kiln of 125 pounds of groan

hops dried down to 34.1 pounds of dry hops. The other kiln of 66

pounds of green hope dried down to 22.1 pounds of dry bops. In other

words, a total of 211 pounds of green Faggiss hops dried dew to 56.2

pounds of dry hops* This gives a poreentage of 264* In general these

Green Puggles hops were quit. dry, possibly a little drier then thou

ordinarily picked, and the *ones wore large, solidi and fairly well

filled with seed. If this is the ern the Fugglos normally would

him dried down to almost sway 25% of the original weight*



,Iparly Clusters

There Iwo four kiln* of Early Clusters. One kiln of 75.5 pounds

of green hops dried dawn to 18.0 pounds of dry hops; another 51.0 pounds

of green hope dried down to 13.2 pounds of dry hops; the third kiln of

39.6 pounds of green hops dried down to 100 pounds of dry hops; and a

fourth kiln of 86 pounds of groom hops dried to 10 pounds of dry hops.

in all there wars 262.0 pounds of green hops *doh dried down to 614

pounds of dry hops. This gives 24.6 pounds of dry hops out of every 100

pounds of green hops, or in other words, the Uarly Clusters dried down

to 24.8 per wont of their original weight. In general those Barly

Clusters were just about normal or possibly a trifle drier than or

dinarily pioked.

Late Clusters

Also there sere four kilns of Late Clusters. A kiln of 141.6

pounds of groin bops dried down to 32.5 pounds; another of 124.9

pounds dried down to 28.2 pounds; a third kiln of 144.18 pounds dried

down to 36.0 pounds; and a fourth kiln of 150.1 pounds of green hops

dried down to 38.8 pounds of dry hops. Theo four kilns Ivor fairly

large and gave accurst results. There was a total of 661.1 pounds

of green hops which dried dawn to 130.5 pounds of dry hope. Or in

other words, 100 pounds of green hops dried down to 23.3 dry hops,

which is 23.3 per cent at the original These Late Olusters

were greener than ordinarily pickled and 'would represent the first

picking of Late Clusters. In all these figures do not vary greatly
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frcet a shrinkage of 75 per oente The mall variations ore floodliy

aceaanted for in the differences in the naturiV of the bops. In

Oregon this year, therefore, 1 am of the opinion that the hops dried

down in generam to about 25% of their original t t and that 'plows

to be a fairly safe figure to use for setimatiag.
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TRAM F ST 3p, 71` CROP OF VINES

Apparently growers are aomeshat dividnd in their opinion as
to whioh crop of hop vines to train in the spring, :Jost tra:/ers
state that the first crop of vines is of little value and does tot
produce maw hops. They, thereeres hoe off the first crop of vines
and do not train with the second orop of vines has appeared. Also*

they ore of the opinion that the second crop of winos soma from buds
lower on the hop crown and have, therefore, a better point of attaoh-
meat. The writer has noted a differenoe in varieties and in plants
in regard to this point of bud attachment and in some oases this
factor may be an important one.

Recently, however, many growers have rated the value of training
the first crop of vines to get them on the stzring and to spray before
mildew becomes en important factor. Thin year, for example, mildew
was not eerznost in the yards until about April 28. Growers could

have had their hops trained and sprayed by the time of this infection
and some did this with apparently good results. It is w opinion
that more and more growers will train the first crop of vines,

To get some idea as to the yielding ability of these two crops

of vines, two rows in each of the varietal trial plots were compared.
These wore three year old vigorous growing hop plants and afforded
excellent material for testing out differences in yielding ability
of these crops olivine*. Training of the first vines began April 6.
On April 18, after all varieties had made a good growth on the string,

one row in sash plot was hoed at the ground line. Host of the hills
appeared healthy, with the possible exception of some Fualss.



The results are given in the accompanying table, and show that
there was practically no difference, within the realm of experimental
orror in the yielding ability of thoso two crops of vines. In facts
the advantage was with the first vines trained, ins, oh as th© aver -

ago of the tvo plots sivwed an increase of 72 pounds per acre for the
Late Clusters, 13 pounds per acre for the Early Zuters, and 15
pounds per sore for the Fames. Those differences, however, are
not significant and the only conclusions that may be drum are that
under the conditions of this trial, there was little difference in
the yielding ability of the tavo crops of vines. In the appearanoe

of the plant, particularly the variety 'Niggles, the first trainod
vines showed greater vine growth and vigor, but the actual hops
picked showed little differences in yield.

It mgt be understood that under different environmental oondt
tions and in seasons where raisture relationships are markedly differ-
ent, the yielding ability of these crops of vines may bo significantly
different. No growers however, will make a mistake if ho trains the
good shoots from the first crop of vines and gets then sprayed before
mildew becomes a factor. In fact, this appears to be one of the very
best methods for the control of downy mildew, as far as the writer's
observations are concerned.



Table Lb

irt of nobs Trawl on 'Mid of rope
?inrb Vince Vomd. Taws;

:tr. zgla of Dry Hops Per Jisre

lento IC hill plots
Corvallis' ISM

Inc:moot* yiold
or fircrt vlaxle
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Figure XII

Two mathods of stringing in the experimental yard.

This illustration shows the use of three strings.

Figure XIII

nly one string per hill was used in the new portions

of the experimental yard.
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FXi STRIP ON YIELDS 01? HOPS

Orators differ in their hop stripping praetleess MOst growers,

however, strip the plants heavily and remove praetleally all of the

leaves and sums as high as they can reach*

The two chief advantages stained tor this prastieeare that

it makes easier the spraying of the plants tor aphids, With this

material removed I /tripping, there is less foliage to sever, and

it thorough JO of spraying may be duos. Also, growers *slain that it

facilitates hop pioking. If the leper leaves end arms are not rew»

moved. pickers find that there is a great we of material to go over

the wire is let dean at plaiting time, Undoubtedly these two

points are of value and offset the east of stripping. if the Uttar

practice does not reduce yields*

To cheek the effect of stripper on the three chief varieties

of hops, Late Clusters. Early Clusters, and FUgglee, a trial was eon'

dusted lathe variety trial ',Allah had lbeen set out in 19320 These Vse*

year old hope were handled in sari alts lays fren the beginning of the
season. Inasmuch as each variety was in duplicate plots and each plot

eensisted of three rem. three different methods of treatment were

devised. The first rem is each variety' in each victims not stripped

et all and all the sisterid was left oa the plants, The seeomd row

was stripped to a height of about g feet, and the third realm. sash

ease was 'stripped** high as the worker could mob. vac* ma near*

e feet*



At the time that the arms were developing on the various varie-
ties, it appeared that the top growth was greater on the rows that had
received no stripping or only a small awn*, As the eallean adinineede
however, the rows matured about the sale and the final picking results
is that there is practically no effect on yield under the omit.
tions of the trial. Under different conditions, different results may
be obtained.

Remo Its of these trials are reported in a table which follows.
In trials this year it was shown that the differenees in Late Clusters
were practically negligible, in feet the rows reeelving the greatest
amount of strippixig yielded four pounds per acre more than the rows

not stripped. In Early Clusters the results were nearly the same, and
the rows receiving the greatest amount of stripping yielded the most.
in Paitz les, however, the rows that received no stripping gave the
highest yield, and observations during the year showed that in this
variety, stripping apparently vas *Meting the growth. One row of

17uggles was abnormally high in yield. The writer cannot account dor

this yield, but apparently it is higher than it should be. If this
fivre is incorrectly high, the value of a smell amount of stripping
in Puzzles is even greater than the difference of 79 pentads in favor
of no stripping indicates.

Of course this work covers only one season end is rather pre*
liminary, and also on tee.year old haps. Additional wo* should be
dm* to get the effect of this prectiee, which in some cases surely
injures the plant. Also, it has been netted that downy mildew infection

often mews where a leaf or arm has been stripped from the hop step.



Table lio
Tioltri ds

three varietie' a

Yields in pounds per acre
Corvallis. 1933
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Figure xrtr

General view of the erperinental yard (may in the spring of 1933

just after the fertilizer applications had been made.

Figure XV

Another view of the fertilizer trials showing hill applications.
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A ILIZJS FO PS

A fertilizer trial to obtain the offset of the fertilizers on

both cbwny mildew and the yielding ability of the three chief

varieties of hops was conducted in the erporimantal yard in cooper-

ation with Professor C. V. Ruzek of the Sells Department of Oregon

State College. The fertilizers wore applied around each hill as

show in the esoempanying Illustration. They were not applied

until May 3, *doh is rather late in tho spring. Due to unusually

good nOtatore conditions this year, the time of application apparently

ums not as important as ordinary.

The fertilizer plots were laid out crosswise of the varietal

trials. The three chief varieties of hops, Late Clusters, Rirly

Clusters and Pules are planted in duplicate three-row plots.

These rows run north azul south. The fertilizers were applied in

plots three hills wide and eighteen hills long, running oast and rest.

Information was obtained, therefore, as to the effect of each

of the fertilizers applied on all varieties and on each variety

soparately. At harvest time, each plot had to be kept separately

and this involved watehing the pickers closely and in gonsral was a

difficult procedure to follow.

Two fertilizers used wore oommorcial ones made up under the

direction of Professor Pus*. A complete fertilizer, l6-30-8, was

applied at the rate of two pounds per hill. Another complete for-

8.10.40 was applied at the rate of two pounds per hill.

Then, followed a oheok plot whioh received no fertilizer. Oaths

opposite side of the cheek plot was a cammerolal fertilizer of



16.20.0 analysis applied at th rate of two pounds per hill and

another of 16.0.8 applied at the rate of on pound per hill. In no

case was any injury noted ewri thowh th applications were heavy.

This nay be due to the excellent moisture conditions after the

applications and also to the fact that the fortilizers were applied

in a ring of a diameter of about three feet amund thc bop hill.

The results are given in the attached 0167at tablcs. The first

five tables give the effect of each fertilizer treatment on all three

varieties. The last three tables give the effect of each fertilizer

on eaoh variety. Of ° curse the first results are more signitioant

because they are on larger plots duplicated. The size of the plot

for ,:e.oh variety was small.

Assing hills were definitely recorded ad each plant hamsted

we4 noted particularly as to its growth so that duo allowance could

be made for nen.producing hills. In fact, these non-producing hills

viers not actually missing, but they wore replants put out this sprint

dish bore practically no hops.

The results Indicated that all fertilizers gave some Inc:ream, in

yields. The oho* plot 'which received no treatment yielded an aver-

age of 2066 pounds per acre. This is an excellent yield and natur-

ally the fertilisers could not be expected to 1nm-ease this yield

greatly. However, the fertilizers did give increased yields in the

following order. The 8.10.4 fertilizer treatment yielded at the

rate of 2313 pounds per' acre. This in turn was followed by the

16..20.8 fertiliser, Which yielded 2230 pounds; the 16-0.6 which

yielded 2223 pounder and the 16404 which yielded 2169 pounds.

Apparently the complete fertilizer with a all amount of petash



and th© nitrogen and phosphorus in th r of 4 to 5 was the most

effective, on this particular soil and under the conditions of

this trial*

Attention is oalled to the low yield of the 16.0.8 fertilizer

applied on the Late Cluster variety* Apparently, the lack of

phosphorus kept this variety trorii maturing naturally and affected

the yield, Orowers should rte:: oh too heavy applications of nitrogen

without a balance of phosphorus because there are other factors

in addition to yield that must be taken into consideration. These

factors are ohiufly maturity and quality of the hops produced*

There are variations in the duplicate plot yields and those

yields should not be taken as final, Additional work is needed,

but these results should be of value in taking fertiliser roc:amends

tons for the earning seaso,u
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Table No

Fertilises Trials 2 VarkmmiltatVarieties

18404 2 lbs. per hill

Corvallis, 1953

ikvw ?lois varioty Green
:001.,ght

kissing
hills

Correeted
weight

Dry
Weight

,

Yield Per
Awe

144 Late Clusters 127.0 1 142.8 33.3 2497

4054 ly Clusters 77.5 1 86.1 21.1 1563

'Name runlets $3.0 1 93.3 24.1 1800

104142 Late Ctustrs 184.0 0 184.0 39.1 1165

1344.18 Early Clusters 9600 2 323,4 00.4 2200

104740 niggles 13.5.0 0 3154o, yil A ma
so 220



Table No

Fertiliser Trial on Various 2211 Varieties

810.4 lbs. per bill

Corvallis, 1033

Pow MO Variey t Ora
Weight

.

NI 3 e 40 Velgit
/leld Per
Min

1-2.3 Late Clusters 1384 0 138.0 32.2 2415

4.5.6 Liar Cluste 117.0 0 117.0 28.7 2153

7.4.4 halos 93.0 0 934 24.7 1853

10.11.12 Late Clusters 143.0 0 1434 33.3 2498

13-1415 Early Cl 111.0 2 143.0 354 8625

1647-18 hulas 117.0 0 117.0 3.1.3 '333

2.313
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Table No

Fertiliser Trials on Various In varkott**,
1640.0 2 lbs. per bill

ells, 1933

Row No Variety 'Weight
Missingrails Co d

le light
Yield Per

14.4 Late Clustrts 155.0 1 151.8 35.4 2665

4-5,4 Early Clusters 120,0 0 120.0 OA *205

7.08.4 lUeigles 80.0 0 am *1.3 18N
104142 Lat* Clusters 112.0 0 112,0 26.1 1957

1344-15 Early Clusters 114.0 1 128,2 31.4 2355

15-17 18 Fuggles 100.0 1 112.5 29 49 2243

2159
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Table No

Pertilissr Tri 0 cp, variou Lcz V ies

16.0 a 1 lb, per hill

Corvallis, 1933

Vow No, Variety
Orem
Wsight

Miss t.
Hills

Corrected
Weight

Dr;
Weight

Yield
Aare

1.2.3 Late Clusters 106.0 1064 28,2 1890

4.5.6 Early Cl ,
F 944 3 141,0 34.8 2607

7.64 Fuggles 112,0 1 126,0 33,5 8612

10.11.12 Late Clusters 90.4 1 101.7 95.7 1777

13.14 IS Early Cl 106,4 2 136,9 334 2612

10 17418 rAseles 10*5 2 1034 274 2062

m* 2223
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Table No

Effect of Fertilisers on Late Clusters

Green weidit Per Plot and Dry Weight

Per Acre in Pounds

Corvallis* 1933

Tree, .. - ftundsPer Hill
Plot 1 Plot 2MawiW. TotaliWirYW Average Yield

Par Mr*ii-"1"--15W

16.20-8 2 142.8 2497 164.0 2665 306.8 538 2681

8010.4 2 138.0 2415 143.0 2498 281,0 491; 2486

Cheek 0 107,0 1868 14703 2573 254.3 2220

140.0 2 151.8 2655 112.0 1957 263.8 461 2306

16.0.8 1 308.0 1890 90.4 1777 198.4 36 1833
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Table 114

Effect of Fertiliser, on Early Clusters

Green ;'eight Per Plot and

Dry Weight Per Aare in Pounds

Corvallis, 1933

Trim .

Pounds
Per Bill

Plot 1 Plot 2 Totals Average
Yield

Per Aere
Green bt7
Weight Wei

roetv--"

Weight Wei .4
*pen
Weight Weight

1640-8 2 ,
so 1 lea3 123.4 2280 2094 3863 1931

8.10.4 2 117.0 2153 143.0 2625 260.0 4778 2389

Check 0 91.2 167 3 153.0 2812 244.1 4485 2242

16 20-0 2 120,0 2205 128.2 2355 248.2 4560 2280

18.0 -8 1 141.0 2587 136,8 2512 277.8 5099 2.549
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Table NO

Effect of Fertilizers on Peale*

areOn weight Per Plot and Dry Weight

Por Acre in Pounds

Corvallis, 1933

Treatment
Pounds

Per Bill
Plot 1 Plot 2 Total

waiar--ln5
Avers. Yield

Per Acre/Wih Dry en

16.40.8 2 93.3 1860 115.0 2295 206.3 415 2077

810-4 2 93.0 1853 117.0 2333 210.0 41-.? 2093

Cheek 0 624 1635 .9241 1836 174.1 347 1738

16-20.4 2 80.0 1598 118.5 2243 192.8 3 < 1910

18.0.8 3. 126 2512 103.5 2062 229.5 487. 2227



Films XVI
After the vines have been out off and burned. the yard lots seeded to various

clover eropsi This one is holly vet.h.

Figure XVII

Another view of the experimental yard showing a stn'er estop of *m on match.
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or thet d

the

were p

and Austrian Winter

It is not hoped to obtain actual differeneec

P T:

ason eon mope have been planted in

er 15 and 16 the following ° over crops

ungarian 'retch, Monantha vetch, Hairy vetch,

yields of hops in

grown with plantings of these different cover crops, but it is hoped

the cover crop will be of value to the yard from both the standpoint

of aiding fertility and decreasing possible washing if the yard overflows.

Also it is hoped that Observations of value to hop growers may be mad**

An article on this subject was published in the August issue of "The

Oregon Bop Grower," Many growers are following these recommendations and

the pre otice is becoming common, due gmeatty to this pro jest.

In the previous season; that is on September 25, 1932, the follows

ing cover crops were plenteds Crimson clover, Cam= vetch, l zegariaa vetch,

Hairy vetch, Monentha vetch 'Attar vetch, as Austrian Minter field peas

All of these plantings winterkilled with the exeeption of Miry veteh*

The latter came through in excellent eonditien, and for that partieular

year was the outstanding ocier crop. It is not the plan however to room.

mend Hairy vetch as a cover crop, as ordinarily the other vetches will acmes

through our winter season. It be advisable, however, to plant a

mixture which has considerable Hairy vetch in it, so that if the other

vetches winter kills, the Hairy vetch will survive and give some material

to plow under,

Recommendations made by the writer early in the summer of 1933

saved hop growers hundreds of ollars an retch seed. Growers were told



the

crop seed ear/y

seed at four to t

a

took advantage

vet oasts a pound where mew growers

high as eight *Ants a pound for Como* vetch at planti

S

Some

growers hove purehased special drills for seeding their e wr Vie,

One grower interned the writer that he had just purchased a small drill

for seeding sorer erops, and that the drill had a feel lx attaehment,

At the suggestion of our Soils Departssent.it was reeommended that he use

sane suPorPbesphate at the rate of lase than 100 pounds per acre as a

Possible mounil of stimulating the growth of the *over ° rope and also

inereasing winter hardiness

Another miser has advised the writer that this r he

seeded the ordinary wild turnip, somestrit This

purehased for Si a pound end he advisee that he is only seeding

to la pounds per acre. Undoubted this makes a ° heap sever crop and

one, from ell reports. that is uabl.e,

In 1911 the following cover crops wore planted

yord Barley Austrian Winter field peas Hairy veteh. Comae:n 7eteh, and

Monantha veteh In that year Winter barley made the most vigorous grseiho

and in fast to suoh an extent that it was difficult to get it turned

=der. Of ° ours* it is a nro nolegome. o. d for that resson not comparable

With the other legumes that were planted, Of the latter group Common

vetch appeared to vole the greatest growth by time of plowing in the

spring. Possibly a sonbinatian of fall barle with a mixture of Common

Hungarian. and Hairy vetohes would give the sr test amount of growth at

the least soot,



EFFECT OF COPPER-LIME DUST ON TRE SO

One of the reemsended methods for attempts to control dowry
mildew is to dust copper.limo on the hill early in the spring, Same

growers questioned the effect of this material on the soil fertility
and hence on the grog* of the plant. Also, it was auggested that if
this practice was kept up for several years, there may be an accumula-
tion of (topper salts whieh would be detrimental to the plant growth.

To obtain information on this partieular thing, a well trial
us set up in the experimental yard early in 1953. Ten hills of hops
were set aside to reesive various amounts of copper -line dust each
spring for an indefinite period. Applications casoh larger than those
recommended were used in each ease. The applicatices made to each hill
were as re1101,114

Table Att.

EFFECT OF COPPER...DINE DUST ON YIELD AND DOWNY mum

Pill N t Treatment Remark

es-7

5-40
541
542
5-9
6.10
6-11
$.12
643

Cheek
1/2 lb.
1 lb.
1 1/2 lbs.
2 lbs.
2 1/2 lbs.
3 lb pd,
II lbs.
4 lbs.
4 1/2 lbs.
5 lbs.
Cheek

No softest mildew
N a II
N N

N N II

II R It
01 II

N
ft It

II It
It O

II

The recommendation as to the swum* of ***per-limo dust to use

is only one ounce per hill and hones the hill receiving film pvuids gets



h copper lime as they ordinary ower would apply in about eighty
years' time. This year there appeared to be absolutely no dotrimental
effect on any of the hills. In fact, it appeared that the copper-lime
act a a sell limy as a stimulant. On the other hand the copper

lime apparently had ml effect on mil ow for in several cases badly i
footed shoots grow right through the co limo dust A ppar'ently the

time of application and particular
feetion occurs, is important in regard the Oft. =icy of the dust,

dust is applied before in.



now* xnn
This shows an application of copper-lime duet to the hop hills.

This east* used in mildew control. is being tested for its affect on the soil.
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RESIN ANALYSES

Various hop samples from the 1931 crop were analysed for the
diffinsant resins by mr, C. F, Whitaker of Oregon State College* Mr.
whitalawr reviewed the literature end reported fully on his voork. His

results are included in the writer's 1932 report. BOWS, of lack of
funds Mr. Ilhitaker could not be used to determine the resin values of
the samples from the 1932 crop.

Samples of the 1932 crop were forwarded to Mr. Frank Rabak of

the Division of Drug end. Related Plants, tkiited States Department of
Agrioulture, Washington, D. Co

Apparently there was NM difficulty in obtaining the alpha
fret/tic= of the soft resins. A memorandum prepared by Mr. nabak nn
liar 24, 1933, for Ur. Sievers of the Division of Drug end Related Plants
is as *lions

Comenting on the notes admitted by Dr. E. N. Brews= and
Ur. Whitaker on hop analysis. I find that the *ratio'. *Ropert on the
Preserntive Prineiples of Bops." Part XIV. by walker. T. KO and
Hastings, J. J. H., in the Journal of Inst. of Brewing. vol. 39,
1033$ pp. 15.47. stated to be basis of the method employed. embalm
no details of the method used es mextioned by Ur. rhiteker.

Following the method outlined in Ur. whitakarts thesis the
difficulty has been largely our inability to obtain a preeipitetiaa
of the load salt of the alpha sins, No trouble was experienced with
the exbreation of the hops with methyl alcohol or the subsequent dale.
ing out of the soft resins with petroleten ether. Bather our troubles
begin with the redissolving of the residue is atter evaporation of
tho petroleum other end the subsequent precipitation of the lead seat
of the elphaiwresin by mesas of a one per cent solubie of lead acetate

methyl alcohol, This precipitation does not apparently take place
quentitatively even with strictest adherent* to the details of
oipitation. Di every ease en insufficient quantity of the lead telt
was preeipitated. Mil* there was some adherence of the preeipitate
to the side of the vessel no trouble was experienced in the removal of
the same before filtration.

It is known, es stated in Mr, ithitakrts notes that heat is
destruotive to soft resins and that due care must be exercised to keep
the temperature as low as possible 011 throudt the operation. Wen in
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the removal of the solvent from the petroleum ether Shakings the last
16 a a were evaporated in every case in net (300 to 800 petroleum
ether being used), It was mated in several instances that after re-
moval of the petroleum ether the residue in the flask did not elwaye
dissolve readily in methyl alcohol and it was necessary to add a few
drops of petroleum ether to soften the residue after which methyl
alcohol took it up readily* On account of the small quantity of the
residue obtained from an aliquot of the petroleum ether extract it
would seem that this is soluble portico eannot be ignored (witheut
introducing a serious error) and the proper quantity of lead salt
precipitate Obtained* This residue although appearing someahat waxy
in nature could not be wax: beoauee the was present in haps are not
extracted by the methyl alcohol and hence could not be in the petrol...
sum ether extract obtained by shaking out the methyl alcohol solution
of the resins.

No mention was rade in the suntiarised directions in the thesis
of a preliminary "titration" by the test plate method to determine the
exact qtantity of Veal acetate solution to use for the precipitation.
It was stated that 11 to 15 cc of lead acetate was ample in all oases.

The feat that the total soft resins obtained by us check fairly
close by with Ur* whitalcarve results shows that there is no error in
our prooedvre up to the point "here the petroleum ether shakings are
evaporated* It is only in the precipitation or the alpha resin by the
lead acetate solution that we obtain totally 'unsatisfactory results,

In view of the above it is suggested that Mr. 742titaker outline
very carefully the method from the grinding of the hops to the final
weiextag and calculation of the alphameesins giving in minute detail
every stop taken as the method is carried out* but particularly with
respect to the precipitation* If we then find that the results are
not conoordant or in agreement it is hard to see hoe any reliance can
be placed on the results.

Whether the whole natter of the preservative principles in hops
(alpha-resin content) is of intpertame seems problematioal in view of
the feat that expert hop men state the this is not oonsidered by
buyers or hops or brewers of beer when hops are judged* Reps are
judged by appearance (color)* promo* or absolute of foreign matter
(stems and leaves), aroma* and stickiness* This latter is a physioal
method of evaluating the resin content of the hops, Rather, the total
soft resin content of hops would seen to be most important sines the
bitter flavor of beer is dependent upon the soft resins.

In this conneotion attention is celled to a statement made by
J. J. U. Beatings in an article entitled "Ten Tears Research on the
Antiseptic Constituents of Rope" by T. K. Walker, Jour* of Inst., of
Broiling, vole 38# pp. 100405# 3.932, in 'which he states that there is a
tremendous loss of antiseptic innterial between the time the hops are
picked and the beer is consumed, It is stated that green hops, which
contain the muds= amount of antiseptic constituents are 2 -1/2 times
as antiseptic as the se haps dried and when dry hops stored, whether
in cold storage or in regular leirehouse storage,* there is a continuous
loss of entiseptie material with a somewhat lower rate of loss in acId



Mono, A graph is strew in the artiele tailiestiza the lees et mei.
septic material at different stages from the green hops (100%) to the

beer in the barrel eldit shoot that the oneentefeabisepitie sedwrial
in the finiehed beer is under 10% of the original quantity present.

It Is fu sifter ObakelAbet vassithigstre boiled in the cooffirt 110%*:
the available entiseptio material is destroyed and not brought into
flotation* Owing termiettatieit meths* err to omen cling to the
removal or destruction of antiseptic material by the yeast. Be sums up

by stating* 'sit ell these 1001seOluve *own oollsotiselrimislit,diegm
it is reettly apparent that the amount of antiseptic material which
finally resolves tthe beer trek the "He hope is only a very real pre -
portion of that initially promote!'

In view of the above does it not seem that the content of total
soft rosin in hops in far more important then the determination of con'.
stituents which apparently have so little relation to the finished beer

and Wisher* so easily subject to loss end destristien during the

brewing proem's.

The results Obtained by*. Rabak on the hope gromn in 1932 are

tabulated in the accompanying table. Only the total soft resins are

siren* When these are compared with the results Obtained in 1931* it

will be observed that the results agree fairly well. In general the

Fuggles variety Chows a lower soft resin content than the other var-

ieties* and the Red Vine variety vas again icier than the Cluster type.

The average of the analyses made on the 1932 hope is as follress

Seven samples of Fuggles averaged 12.21 per mat total sort resin.

Pour samples of Red Vino averaged 14.84 per cent.

Six samples of German Grape averaged 15.01 per cent.

Nine samples of Late Clusters averaged 15.21 per cent.

Pow samples of Early Clusters averaged 15.27 per cent.

?oar other 'words* the Fuggles and Red Vine varieties appear to be

lower in soft resin content than the Cluster types which averaged over

15 per cent soft resin. Of course, this average is high and indicates

that Oregon hops* as Sir as resin content is coneerned* are of

excellent quality.

Mr. Ratak will conduct analyses on the hop samples from the 1933



crop. As previously explained, *31 of the samples for the 1933 analyses
were dried at the experimental dryer in the Agricultwal Engineering
building. On.-pod samples were baled immsdately after drying ant
placed in cold orage until they were fodwarded to Mr. Rabat about the
middle of October. The various samples which have been forwarded to

Ur. Rabak are listed in an accompanying table.



*ANALYSES OF HOPS GROWN IN 1962

Was by Frank Rabak S. D. A.

Corvallis
Plant No.

Moi Our* Soft Resins*
P.C. P C. 18$1 C

Soft Rosins.

Comp:site Furies

11/4 ft

18 N

12/40

7448 13.04 ....
7.47 12.84 ..
6.75 10.80 8445
6.40 1$.13 7.45
6.67 11,40 9.85
6.43 11.81 8.25
7.38 12.23 8.44

:94
Late Clus ter 5,64 14.10 18.00

* Is 7.37 14676 17,21
6/8 n * 7.97 14.01 18.00
4/4

0 * 7.40 13.88 16.85
6/4 0 * 6.70 14.61 14.95
6/9 0 OP 7010 16.60 16.20
7/9 * * 7.60 16.60 10,89
8/11 if * 7.40 17.27 13.38

Composite 0 a 7.00 15.27 .
Composite Early Clustsr 7.20 15.37' -

8/9 n 0 7.42 14.78 13.73
EVA0 st it 6,74 15.43 13,90
8/12 f. 0 7,55 15.51 15.10

is/4 German Grape 7.40 16,14 14.80
14/4

n * 7.42 16.31 14.30
16/2 n 21 6.70 14.57 14.78
17/7 11 II 6.85 15.59 12,96
17/4

a * 6.47 12.11 15.48
17/4

n 0 6.92 14.86 15.50

15/ Rod Tine 7.75 1441 11.81
14/4
1414
15/8

*
It
Is

0
0
0

7.88 14.66 12.52
6.57 15.77 11.89
8.77 14.68 11.80



Tab1 No.
lac of 1933 Crop for Analyses

Foromrdod, to washingtom4 D. C.
wasimamoomiraitli

ildaiNLIka
Io4tvi4ual Plants 3841 174: 842 43.5 53-10; 124; 5648
cad florbor.

l'avalcmt It

atikildmal. Pluto 2.44 6.301 113.91 343-11 2**414- fillath 4948
an& 1945

Fill:
logetts aampasita

bee laa.lo.

154; 11.411$ 244 and

ai2ivL1 Plant* Weft 63.411 7045 cadLabe Cluster ate.

PPake. Nu 5
a ay IA Pi* 43.42 and 173.42. Data of *kin samplimi

Alan 213; Avon liertether ag Sept ogbar owl 94,tedbor 12.
Scoadied tug sooittelis =Raft





Figure XIX

Some notables visit the exprinental yard in 1933. From left to right:

F. E. Prices Agricultural Engineer; G. R. Hoerner, Plant Pathologist; and

Frank Rebaks Biochemists all interested in phases of bop growing and oaring.





II 0

11 ,Y '4ILD HOP 13011-.S

Downy mildew was prevalent on hop cones in Oregon for the first

time this year. This is thE- first hop picking season since the intro-

duction of mildew in 1930 that has been favorable for the infeetion on

hop sows.

The symptoras vivre easily r mortised after Ono bosom familiar

with them. In cost oases ths. downy mildew infection caused dark brown

streakW areas on the oones. Often those streaks extended from the

base to thc,, tip of the come growors did not recognise this

oondition and were of thL opinion that it was either damage fron mad

or wind whip.

Invostigation of infected bracts showed that many oosporea were

present, but ordinarily very few sumer spores.

7Iany growers have been told of this condition and it has been

suggested that they .watch portions of the yard whore plants containing

canoe of this type were left. These infected areas were noted usually

in the last pickings and in many oases pickers did not pick the discolored

hops. Possibly this will bring about an unusual condition either in

the spring of 1934 or of 1936.

7e left a few plants on they string after picking in the experimental

yard to got sane information on mold and alder/ damage. In eamo of these

plants :Aldo.; was observed late in SepteMbor and early in Ootobor. On

one outstanding soodling# however, the ()ones were entiroly free of

milder; danage. Next year it is hopod that at least portions of many

of the outstanding nou soodlings can be left until lone; after harvest.

This will be possible if the method of using three strings per hill is

used, as two strings may bo picked and the third allowed to rein to



iii
get aftor-harvest information on mold rostetano©, 4ildew rosistanoc, and

rosistanoo to shattering,

One Grauer has roquustd infOmation on the non-shatterik; ability

of various variotios of hops- tl.nti also the possibility_ of obtaining live

varieties whieh will not shatter so rt)ad47$ This would be of real advan-

tag°  in yams when growers oneountered troubles with the pickers or

prolonged rains and harvest was delayed several days or weeks.



CA IN HOPS

It is moll known that hops are el el
the Ws flowers are borne on plants isti
t bear the feral* otos. littny variations of this Maio,
have been noted 'by the writer* and reported p oua 134

milt and observations on these oonditions e renearieed
tanuseript aeceptod for publication in the inerican

Botany . It is hoped that this publication will soon ap..
t adtittonia work nay be reported on*

the most striking conditions noted on oecurrod

When root cuttings were obtained a ...called abom
plant that had borne both nal, and fectalo flowers in

pint exhibited on unusual condition, in that all of the
pons more lathy infectod with the *VOUS gall organism.

lust= was d that this organists in sow say interfered with
the attrition of the plent end poesibly aids a nutritional balsam. that
was favorable to flower or tru,it preduotion. lanediatoly trials wen
began to study this unusual condition. Unfortunately* most at the crown

gall diseaso during the winter at 1010.138* and so the

progress of the trial will not be so rapid. ire attempts have
been :aim to imams* both the cuttings and the ores* gall organism,
Also several neutor plants both in the field anti groenhosse hsve been

inoeulatoi
Observa in the

This writer's at
1933 eonfira the above
stalled to similar appearing plants

112



in a grower's yard at Forest Grove, Oregon. A survey in this yard
indisated that the grower had 4 or 6 per sent neuter plants and some
infection of *rows gall. The two plants in this yard that exhibited
the unusual grape.like bunches of role and tonele flowers had
tiaras of being a neuter plant, also they exhibited *roan gall disease
on the underground parts. The plants were dug sAd brought to the ea-

perimental yard where thew will be studied.
As a rules when a hop plant shows reversion from one sox to the

other. It is lasually found on a plant that is primarily rale. This

season, however* several foal. plants exhibited reversion to male

flowers. In some oases this reversion included only one whorl of flow*

ors; for example, a tamale plant developed female flowers on an are
then one whorl of male flowers and tlxon finally produce female flowers
far the reit of the whorl on the arse.

In an atteapt to ludo)* neuter plants to bear bait some plants
of this 'type were injured by stem girdling and root pruning. The roots

were pruned on June 19th end the stens were girdled on both June 19th

and July Ilth. No *Mot wee noted.this season, Tho results are given

in the folly/ ring table.
Table No0

Meet of Root Pruning and Stem Waling on rruit Prod ton
Neuter Hop Plants, Corvallis, 1933

18.7 Moats pruned
18.8 Mame girdled
1609 Cheek no trietnent
ta-lo Stens girdled
18.11 n

18012 Roots pruned
1801$ Cheek no treatment

s * *
is ft ft

1 * 0
T. * *
ft 0 *
M * 0

1 3



fire
This ill ration shows the 'writer looking at some news seedlings of haggles parentage.
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Figure XXI

Seedlings aro of various types. This o )*s an unusua14y light groan steno

Also, it has mildew moisten**.





STOMATAL STUDY OF HOP VARIETIES

In the 1932 report some results of stomata studies made in that

season were given. These preliminary studies indioated that there was

little difference in sire or numbers of stomata of different hop

varieties. There was same signifioant difference, however, in time of

opening. Time and funds did not permit a thorough study of this problem,

but again some additional notes were Obtained. These are reported in the

accompanying tables.

One of the greatest differemes in the results of the two years'

work is in the number of stomata per square oentimeter. Last year the

varieties had about 20,000 stomata per square centimeter. This year most

of tLe vuricties showed about 50,000 stomata per square centimeter. The

difference may be due to the growing conditions in the two seasons. Also,

the count this year was made earlier in the season. It is surprising

however, that there Should be such a wide variation in numbers.

The sizes of the stomata as measured this year wfermot greatly dif-

ferent from the sises reported in 1932.

The time of opening studies indiosted that the Puggles variety

again did not tend to open as early as the Cluster types. Also, other

varieties such as the Canadian Red lane. East Kent Golding, and

German were ° lased at two A. M. while the Cluster types were showing

signs of opening. All of the varieties, however, were opening by four

A. M. Even though the differenee is not 30 clear-out in time of opening,

there is a difference in favor of the varieties that show resistance to

darnay mildew. It appears that tie Teneral conclusion that should be

drawn in regard to time of opening of stomata of the various varieties



is that the resistant varieties de not tend to open as early in the

morning as the susceptible types. Of course' one cannot state that

resistance is due entirely to timo of opening. Undoubtedly this is

just ono factor in the nature of resistance,
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Aotual Sine of Stomata in 34orons
(Tidth of opening)

Variety
,

'liorons.

Late Cluster 2.76

Early Cluster 2.94

Fusgles 2.36

Hod Vino 2.66

Dastard (L. C,) 2.30

East Kent Goldin& 3.39



Stosstba in High Power Yield (x 440)

Late Early ea Canada Bastard
Cluster Cluster Red Tine (L. CO

East Kent
Golding

- -
63 90 68 57 73 el59 60

82 74 SI 75 72 65 64

58

so

g6

64

72

64

74

so

66

76

58

50

78

53 63 ft 87 ss 72 es

69 63 54 41 57 65 70 68

62 77 44 86 78 60 67 61

49 77 03 63 77 64 70

57 68 as 72 74 73 80

52 74 66 33 82 72

Ave. 59.1 Ave, 68.5 Ave, 63.7 Ave. 78.4 Ave. 69.2 Ave. 57.1 Ave, 73.6 Ave, 63.8

ins b



) '7g

Stomata per eq. and per sq. am.

Variety WO. of stomata per
St. rm6

o of stomata per
lig OM

Late Cluster 526.0 52,600

Early Cluster 610.0 61,000

Q.Fu1oe 567.0

4.11.11111.

50,700

eren 680.0 68,000

.'...45 616,0 . 61,600

Canada Red Vine 508.0 50,800

nastarc (L, C.) 655.0 65,500

t Kent Go 1 ding 568.0 50,000
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CHART OF EXPERIMENTAL HOP YARD SHOWING PLANTS WITH DOWNY' MILDEW'

The acoompanying chart shows the plants in the experimental hop

yard which were infected with downy mildew.

at various dates for the three months' period from the first of

April until the first of July, a record was made of each plant showing

the downy mildew disease. At the time the 'word was made), the infected

parts of the plant were removed and carried out of the yard. This

material was saved for additional study.

The nuMbere on the chart indicate the dates on which infection

was observed. The numbers refer to the following detest

1 >r April 25
2 al May 1
$ Hay 11
4 0 June 2
5 10 June 12
6= June 19
7 sr June 29

All of these records are for mildew that came tn naturally. The

dates rive some idea of the time at which mildew was spreading most

rapidly. This appears to be during the month of June. Also, the chart

gives same idea of the spread of the organism. Naturally, this chart

cannot be used as a final guide of mildew spread because there are

various types of plants both resistant and susceptible. At any rate,

it shows the large amount of mildew which was present during the season,

Also, it indicates that considerable milder sax be present and still not

carry the yield below a ton, per acre. Undoubtedly most commercial yards

had even more mildew than the experimental yard,
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mum AND FIELD DAYS

breeding work was discussed at various meets through

out the year. At some of these meetings only the technical work of

developing a milder-resistant hop was discussed, but at other meetings

all phases of the hop c*op were taken into consideration.

The first meeting attended was on Janes 27. At this luncheon

the writer discussed hop breeding before the Lions Club at Corvallis,

Oregon.

On Thursday evening April 6, the writer disoussed hop growing

before the Donald section of the Hop Growers AssooiatLmn at Donald,

Oregon. There were about 60 growers in attendance.

On 4ril 14, matting was addressed at Puyallup, Aikaahington.

This meeting was attended by about 46 growers of that western lAshington

Section. Heavy losses from downy mildew have bean obtained by these growers.

Examinations of the yards before the meeting indicated the desirability

of growing Furglfs in that section. It was suggested to growers that

Fagg les was their 'best possibility at this time.

On*, 9 and 10, loft of the hop growers in Clams County were

visited in a tour arranged by the County Agricultural Agent. These visits

consumed considerable time but were of real value to both the writer and

the growers. It was an excellent opportunity to study mildew early in

the season and also to observe vane of the other conditions, partioula4y

"blight", which has caused same damage in the Eagle Creek section of that

county.

The same .type of tour wa.s 00 on May 22 in Washington County

in c operation, with the County :bicultural Agent. Mildew was present in



C

most of the yards at that time* but cold weather was keeping back both

the hop crop and the mildew disease*

On Juno 24, there were ten farmers from Clackamas County, accompanied

by their County Agricultural Agent* in the experimental hop yard. Tho;

growers were told of the typo of work that was being colduoted in these

trials.

On June 29, fourteen farmers frcut7wehington County accompanied

by their county Agricultural Agent visited the experimental hop yard at

Corvallis and the work that was going on was explained to them.

On July 7, there were about 200 farmers from Benton County with

their County Agricultural Agent at the experimental hop yard to see the

trials which wore being conducted.

On November 18* the 400nd Annual Hep Growers Meeting was held

at Salms,Orogon.

In addition to these various meetings and delegations of growers

in the experimental yards, there have been many individuals from all

parts of Oregon and other states visit the experimental yard. An out-

standing visitor was Dr. Rexford Tugwell, Assistant Secretary of Agri -

culture, mho, on August 31, observed the work in the experimental hop

yard with great interest. It requires considerable time to show these

things to visitors but in nearly every arise much is gained from the

practical experiences of many of these hop growers. It is hoped that in

1934 a large meeting may be held in the experimental yard. By that time

excellent production of many of the new developments should be underway

and there should be enough things of value to warrant a field '{day.
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Figure XXII

*any visitors were shown the outsbanding things in the experimental

yard. On this date there were about 200 farmers in the delegation.

Figure III

Another view of a delegation visiting the experimental yard and their ears.
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CHROIESOME STUDIES IN HOPS

In order to sake sons alwasosoao studios of various types at
hops including male and foals plants of both of the hop species
Moab= lye ue and lima= japonious and particularly s plants
whioh were showing six reversals, flowers wore eolleoted during the
growing 1144011 Because of lack of funds and tints it was invossiblo
to study these flowers during the growing season and so they were
fixed in Carney, s killing fluid.

As yet none of these flowers have been studied, but thoy sp.
pear to have darkened soneehat. It is not known whether this will
affect the studios of the clwolosomos.

It is planned to not only imbed and stair sons of this suitor.
is later on, but also to stain this fix*d material with Bellings
acetoseariains solution.

Both Ce.rnor s fluid and Bellingts stain are described in the
followings

ACZTO-CARIEINE STAIN FOR CHROMOSOMES IN POLIO! litr OEIUR MS

Preparation of Stains' To 100 e. its« of 45 per oont glacialacetic sod a onouglt *anthill to give a saturatod solution at
boiling point.

Put the stain in when cold and bring a boil. Do not boil
tar suir length of time.

Cool and filter the stains through once& filter to gime
Blear liquid*

This stain was first used on fresh collected atterial. A
few drops of full strength stain are put on a slid* and the rung
anthers opened inthis. The mother von frequently separates frau



the anther wall. In such oases, remove the anther walls with the
edge of the ewer 0.448 so that the stain will contain mostly mother
sells. Put the cam glass on *artfully and let the slide dry in the
sir until evaporation has drawn the slide and cover glass close to..
gsther. The slide can be kept for some time if it is then sealed
around the edge with paraffin.

Although this stain is generally used with fresh material* it
has been suooessfully used on killed and fixed material. A killing
fluid mash as Corners that bleaches the buds is satisfactory. In
staining killed. material, it is often nsosesary to dilute the stain
a little, using 45 per cent aoetio acid or even full strength glaoisl
acetic said.

A trace of iron in the carmine stain improves considerably the
chromosome preparation. Sufficient iron to serve the purpose will.
be obtained by the use of steel dissecting instresents. However* too
much iron is to be avoided and me workers use bone instruments to
keep from overstaining with iron. No iron is better than too mush.

T h e Carnoes solution i s m de of six parts of absolute al..
cohol, three parts of ehlorofor* and one part 45 per sent glacial
acetic aeid.

These are the directions given by Dr. A. B.* Longley of the
Biophysics Laboratory, Bureau of Plant Industry* 'United states De.
partmenb of Agrioulture, Washington* D. CO



WITCHES BROOM

The peeuliar hop plant which the writer has designated

Atoll's broom was common in the seedlings. No lose than fifty of

those plants have been found in the breeding trials to date. In

general, these plants produce a large number of vines which, as a

rule, get no higher than one or two feet* In some oases there are

as maw as 100 of these small vines per plant.

Ths vine* show no tendency toward 'wining and not ° limb

the hop strings Apparently, most of the strength gees into the

produetion of additional shoots rather than the extension of them*

There appears to be no dominant vines and all ordinarily are of about

the sane type of stop*

Inasmush as prastically all ° fees, have been dug and removed

from the experimental, yard. there was en oppertard.ty to observe the

root growth* In every ease the is showedagnarledi knotty snotty.

tilos* Both the peculiar type at root and above groinid growth are

plainly shown in aescapexwing illustration*

It is not known 'whether the root eendition causes the abeve

ground growth er vie, versa. Also it may be possible, that the two

symptom* ere the result of this abnormal eoedition. Inasmumh as the

condition is eammonly noted in seedlings, it appears that it is in.

bereft rather than pathologieal*

One plant at this type vas observed in a grower's yard and other

growers ham stated that those plants have been seen, but rare4r. 41,p-



ptrently, the breediw work is bringinc out this character which may
be a recessive and ordinarily covered.

Even though these plants have been removed from the experimental

yard. they have not been destroyed, but have been placed in a nursery
row for additional observation and study. Some two.year.old plants

orthibit the condition and show no sipme of becoming normal.
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Figure XXIV

"Witches broom", an abnormal plant commonly found in seedlings.

Figure XXV

Another vtew of a "witches broom" plant. Note the 1ttod condition, of the roots.

Figure XXVI

A portion of the propagating bed at the experimental yard, Corvallis 1933.

Thousands of seedlings are grown in this bed for transferring to the greenhouse

and nursery.
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A propagating bed constructed at one edge of the experimental
yard was described in the laot annual report. This bed has been
of real help in germinating sods and obtaining seedlings ibr trans.
tarring to the greenhouse and for growing the mildew organism

Similarly to last years good results have been obtained in the
propagating bed. In Liar& enormous numbers of seedlings same up in
the bed. Quadrats laid down in various ports of the bed dononstrated
that there were at least 25,000 seedlings growing in this small bed
at that time. !bat of use were crosses between Fuggles and Late
Cluster males. It is necessary to grow seedlings on a large scale if
many plants are to be grown to maturity. There were so many seedlings

in this propagating bedo however, that all of then could not be
transferred to the greenhouso4 Zn Junes therefore, large numbers
were transferred to a small nursery established in the field. These

grow in an excellent fashion, particularly because they wore watered
They were inoculated with mildew by pouring germinating spores on

than at various times during the season. It was hoped to eliminate
the susceptible and weaker plants. Much of this was accomplished
for several of thma passed out of the picture. On the other hand
this nursery will yield about 2,000 desirable plants for transferring
to the yard. In fast* several plants in the nursery were transferred
to the min yard during the season, a few this tall and net spring
it is hoped to use core of them it there is room.

As early as August, 193, sane seeds were planted in the
propagating bed. In September large numbers were planted and just

as soon as they come up and rake a growth of a few inches they are



transferred to the greenhouse where they ars ?creed, by means of
heat and artificial light, to Mak e sufficient growth for transferring
to the main experimental yard.

Of course* in addition to the propagating bed, large numbers

of the seeds are planted in anal flats, These flats were planted
during, the nralth of Septerabrar and placed out of doors co that ti.,.ey

Tould be evosod to the normal days and cool nizhts. Wait of the

actual hybrids made between spectifte plants are grow*, in these flats

so that tho seeds from each I'v'orid raw be kept separate.
Undoubtedly, seeds of bItter inheritance are obtained each

season, aach year's work gives one an opportunity to observe the
zod and bad points of the various plants in the experiuental yard
and select better parents. Also, sines prautiotilly all varieties
and types grown in this country and slaw from foreign countries are
now grown in the estperimental yard, it is not so necessary to go

around to various yards and pick up seeds which may or nay not be of

value.



LOP MXTS IN 1933

Various insects have been reported as doing damage on hops

this year. Apparently the greatest loge was caused by aphids

which were plentiful at ordinary time of spraying in July and in

larger numbers late in August and SepteWber. This s000nd attack did

oonsiderable damage in many of the yards, partisularly the larger

ones which had oonsiderable mold because of this aphis attack. The

attention of the growers was called to the possibility of spraying

in sections of the yard that were usually attacked with aphids or

yards that were tot* picked last. The use of various dusts in this

connection as suggested, in fact* one of the larger yards* Horst*

dusted late in August with success. They are of the opinion that

it would be worth while to dust an entire yard before plains if

aphids appear to be a problum.

Attacks of red spider wore not great this year tat did some

damage* as usual* to the Fugglee variety. Some growers had to pick

their crop a little earlier than usual because of damage train spider.

In general* however, growing conditions and the green condition of

tho plants were not favorable to spider.

Damage was reported* particularly to seedlings* from slue,e

and spittle bugs early in season. A strawberry insect, also was

reported as causing some damage to one planting. Again, many growers

were alarmed at the damage caused by the omen wood borer. Specimens

of these were obtained from one yard for identifioation. There are

many hop insects and from time to time they do sufficient damage to

direct the growers' attention to thetas
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SPRAY FOR AIMIDS

The experimental yard was sprayed for aphids on July 3.4 and

15, At this time a limited umber of aphids were showing and it was
rather doubtful if spraying was neoeseary. tnasmaieh, however, as

praotioally all other growers were spraying and the hope were of
value, it was decided to spray the yard and also vary the material
somewhat so we could get some observations, at least, on standard

sPre,Y14

Standard Black Leaf 40 was used at the rate of 3/4 pint to
100 gallons of water. The spreader was varied somewhat. In the
first few rows a colloidal spreader known as "Fluxit" was used in
varying amputate xtp to one pourut per 100 gallons, Observations indi.
acted that it vas not doing a thorough Job of spreading and so various
amounts of fish oil.resin spreaders were used /by' the rest of the
yard, Zn general, it appeared that one quart of fish oil resin
spreader was satisfactory, This is the same spreader that has been
re mended for Bordeaux spray,

In the experimental yard, practioally no aphitos or sold was
noted. Possibly, this was due to the early picking of the pard
inaanuoh as praetioally the entire orop was picked by the first week
in September. Possibly, greater attacks of aphids would have
occurred later in September in this same yard, as they did in many
of the yards whit& did not complete their pioking until the ilourth
week in September.

Liany growers are still using the ordinary quassia spray and
moments hoard this year indicated that ern the quassia did not give
the lasting effect that it is supposed to give, On the other hand,



possibly the yards sprayed with quassia did not suffer as greatly
as those that used Black Leaf 40.

Gome yards, partioularlj the Horst Yard at Independence, did
some dusting in August with botL airplanes and ground machines. They

are of the opinion that this offers great possibilities and that it
coven considerable bops. The ibmita -as of the opinion that the entire
yard should have been dusted for aphids again in Aucpst, and apparently
he plans to use a dust just before golfing time next fall.

Our growers have been repeatedly told of the apparent relation
between prune trees and hops as Far as the life history of the hop
aphid is oonoerned. It is oormonly !mem that a hop aphid over- winters
in the egg stage on The bark of prune trees. Novertheleas, some hop

yards also have prime orchards and the largest yard in Oregon has a
large sized prune orchard ablest in the center of the yard. Large

numbers of aphids were noted in several yard* meow weeks after pleb-
inc. Prost was late and vines roasained green longer than usual.
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EXPERIKM P

Until this year much diffioulM-yvas encountered in getting

small samples of hops dried properly. Previously some of the small

lots gore dried in loose woven saoks hung on the trellis in the hop

yard and others 'were dried in the prune drier in the Hortioultural

Itoduots Building. The latter was not satisfsiftorybeeause,

twilit heat was not available at that time of the year.

This year we were fortunate to be able to make use of the exp.

perinea.' dryer construoted byre E. Price in the Agrioultural

rngimeering Building on the oRmpuso Mr. Price utilised a corn dryer

which he had oonstructed the season before. This corn drier made use

of an electrically driven fan and an electric heater. The fin forced

the heated air through the material to be dried. In converting this

corn dryer into a hop dryer it was neeeseary to change the container

for the material to be dried. A kiln about eight feet in height and

six feet square was used as a unit. It was found that this kiln

qvired some 300 to 400 pounds of green hope to get a test on drying.

and so the kiln was reduced in six., so that smaller units of about 100

pounds could be utilised. Finally the entire drying unit was suspended

on a Fairbanks...Morse butcher scale of a 'beam type. The dryer is Shown

in the aocompanying illustration.

In addition to having hops from individual pleats dried separately,

some information was obtained on different methods of drying, a ° oar

parlson of needed and seedless hops, hops picked OA different dates, eta.

As soon as the hops were dried samples of about one pound of

dry hops were baled in the small experimeatal baler described in the



last report. These bales were then stored ect low temperatures in a

refrigerator room in the Poultry Building. About the middle of

October these samples were divided and half of each sample was for..

warded to Mr Frank Rabak, of the Division of Drug and Related Plants,

United States Department of Agriculture, Washington, D. C. nr. kaiak

plans to smarm both resins and oils. It is hoped that this inform
tion will complete the picture of new hops developed. Our prgrima

is outlined to obtain data on mildew resistance, yield, time of

maturity, quality as to resins and oils, physical appearance, and

other factors which influence the value of a hop variety,



Figure 21111

Experimental dryer bested in the Agrioultural Dsgineering Building at Oorvallis, 1933.

Crap from individual plants dried here.
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The hop plant is well known for the tough a-Way/IA.(3h it pro-

dupes, Qrowors have often en.pmssed an opinion that this stem Should

be or 00= oomvoroial value and have indicated that they would like

to know something about its fiber. The opportunity presented itself

this fall to got somo infOrnetion of this type. Som stems of three

year old plants in the experiontel hop yard were turned over to 7Jr.

5, 70, nobInseds Specialist in Fiber Flax at this station. :4'0 Robinson

rotted these stens and also put than through the flax z.ohino0 tic

stated that tho fiber is of poor quality arid broke up Into smell

lengths about 0 inch lonc, lib stated that the fiber was so poor

that it would not be of value won for tow.

Apparently, same other uso mat be fOund for hop Stem* if they

are to be used oorateroially, Some Growers are plowing that under as

a rocs manure crop, but they find that they d not rot readily and

aro in the soil more than a year. 240st growers, however, burn the

:.J.ntire plant es soon as it is out from tho hill after frost in the

fall.



SEEDLINGS GROWN IN THE FALL OF 1983

Before the 1933 crop had been harvested, plans were being made

for producing new seedlings for 1934. In the propagating bed, located

at the experimental yard, green seeds were planted in the last of

August. Later, about the middle of September, the bed maz entirely

planted with seed from various outstanding plants.

In addition to the propagating bed seedlings* others are being

grown in flats kept outof-doors at the greenhouse. Hybrids made between

specific male and female plants are kept separate by growing the seeds

in individual flats. Also* some seeds are placed in cold storage to

help in ovoreoming dormancy.

Last year, no new seedlings were obtained until November, but

this year the first seedlings appeared on October 18, and many have

been obtained before the date of first appearance previous to this

season. This may be duo to differences in dormancy of the seed and

possibly environmental conditions this year.

In the greenhouse spat* has been leased for one large bed to

grow seedlings. Many seedlings fron out .of.doors have already been

placed in this bed. It is hoped that at least one other large bed

can be utilized if it is available. In general, these seedlings are

grown with the aid of artificial light. Ordinarily the lights are

turned on about four oclock in the afternoon and turned off about

eleven p.m. by means of an alarm clock.

It is hoped to produce at least 2,000 new seedlings this winter

season and have them ready to be transferred out-ofdoors in the spring.

It appears that there will be little or no room for these seedlings in
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the experimental yard. Seedlings will therefore possibly have to be

kept in nursery rows if arrangements can not be made for additional

land for a hop yard. Last spring the propagating bed yielded so many

seedlings of Fuggles x Clusters parentage that many of them had to be

transferred to a nursery row. This was a successful method of handling

the seedlings and yielded a large number of exoellint plants.

As the work progresses better parental material is obtained,

and the seedlings should be of greater value. At any rate, the project

will either have to go ahead or fall back.



HOP GROWING IN OTHER SECTIONS OF THE UNITED STATES

There is keen interest in hop growing in all sections of the United

States. Naturally the greatest interest is in Oregon, Waihingtons and

California, and some interest in Wisconsin and New York, foraer hop.

growing regime* Inquiries on the growing of hops, however, are from

various sources*

In the six months previous to May, 1933, 162 letters in regard

to growing hops were received and answered by the writer. The letters

received were from the following states= Oregon, 93; Washington,, 20;

California, 14; New 'York, 8; Florida, 3; Pennsylvania, 3; Oklahoma, 2;

Miohigan4 2; ftrth Carolina, 2s Louisiana, 2; Ariaana 2; Minnesota, 1;

Montana, 1; Virginia, 1; Ohio, 1; Connecticut, 11 Texas, 1; Illinois, 1;

New Mexico, 1; Nassadhasetts, I; Tennessee, 1; Colorado, 1; Wisconsin, 11

and Mexico, 1. In all of these oases, as well as in regard to letters

received later, the inquiries were properly answered, and the inquirer

furnished with at least two publications, Farmers Bulletin 304, and Oregon

Station Bulletin, No. 266*

In many cases the factors involved in hop growing were pointed out

the hop growers, and the growing of this crop in all motions by evcryone

was never advised. In fact no one was encouraged to go into hop growing

unless they were well equipped both in experience and funds.

Naturally, during the summer months there were not so maw in

quiries in regard to hop growing* Nevertheless, several inquiries were

received. Then in the fall of 193$, inquiries beam again. In September,

for example, St letters in regard to hop growing were received. These

letters were from the following states: Minnesota, Ism, Montana, Florida,



California, New York, Washington, Idaho, Oregon, Louisiana, Connecticut,

and Wisconsin. Likewise, these inquiries were promptly answered and as

much information as possible was given to the inquirer.

There was no official or definite information available on in.

creased acreage, but various reports, including those from dealers, in-

dicated that the now plantings in 1933 was about as followvt Oregon,

4,000 acres increase; California, 2,500 sores thermos; and rashingtan,

10500 acres increase. Plantings in other states, if any, were mall,

due to lack of information, mad particularly lack of root_cuttings.

The situation in New York, because of its former importance in

hop growing, is of interest. A portion of a letter dated May 15 from

H. B. Hartwig, lb tension Agronomist in charge of hop growing is as

fallawss

"I am told that Pi nder Bros. of Middleburgh who were
out of the hop business for a numbor of -years did have a few
New York hops growing around their hop house. At present,
these men are setting out 12 acres of Oregon hops. As ex-
plained in previous correspondence, they may not be able to
name the varieties growing around their hop house.

"The following persons have grown hops continuously
since prohibitions

Charles Mallard of Clinton, N. Y.
Mark Ruth of Clinton, N. Y.
Albert Brandi* of Deansiboro, N. Y.
Miss Rose Onion of Clinton, N. T.

"It is possible that same of those persons have hops
under variety names. If I could visit them all in a day's
time I would drive over and get the roots for you, but to visit
the above five persons would take three days. I have never
contacted these people and under the present oonditicns it would
be a little difficult for rare to correspond with them."

On Marsh 3, letters were directed to the various state departments

of agriculture in states which had reported hop growing in previous years.

California was the only state that furnished any information of value.



In nearly *very ease the State Department of Agriculture was entirely
ignorant of hop growing possibilities and had no information whatsoever
on the crop. Apparently there is both leek of information and awed*
tion of hop growing. It has always been a speoialised +Drop and more

than likely always will be, because of its specifie demand and rather
high cost of vowing.



DrAng thQ year 1033 at 1ea3t nine afferent radio talks were

given over S'6ation MAC. For the viz-Jed alum 1 to September, or during

the grouing season, a talk u, fifteen anutes duration was given every

other Thursday evening at cight p.m.

is difficult to find cut just how law hop growers listened to

these talks, as apparently they do not answer requests. Conversations

with growers, however, bring out tho fact that they have listened at

various tiiles. It 5041%5 that those talks are of sou valto, particularly

during the growing season.

One of tIlt talks ° ECM About Going into the flop Business" was

zimoographed by the United Statos Department of Agriculture, and IlOck to

=sue? Inquiries. Others of the talks were used as a basis for articles

in placard to hop growing.

Tho titles of the talks and the dates onwhieh they wore given

aro as Zol/ouss

Davos

Pobruary 23

ii 18

June 1

June 15

June 2

July I;

July 27

fuzust 10

august 24

Titlos

"How /bout Going Into the Hop DusinUss?"

"What 1:e Aro Doing in flop Dreedine

"Bop Lite
"raining and Stripping flops"

"Cultivation of Hops"

"nalo flop Plants"

"4eporimental Lop Yard"

"Hop Yard Activities"

"Visit to ..xpcssialmital Lion Yard"

180



AMBIT OF WIRE NEEIED TO TRELLIS 1)P YARDS

Many armors, and partieularly beginners, have requested

information in regard to type of hop trellises to oonstruct and also

kinds of wire to use. The Columbia Steel Company of Portland, Oregon,

was asked for this information and they kindly furnished the accompany-

ing table.
The table shows the at unts of wire of different "fixer needed

IN)r what th.ey oall the "line or string" wire. This is similar to

what may growers eo.11 the "dawn" wire, TA °than* words it is the

smaller wire which is let down at picking time, They give the amount

of wire of different sizes for different spacings which are commonly

used.
The seoond portion of the table gives the amount of wire used

in different spaoings for the cross or main trellis wires, It must

be noted that both the information in regard to distance be

hills and the opaeing of the -mire is necessary to compute the ammat

needed.
The third portion of the table gives the amount of wire used

for anohers, Ordinarily growers use heavy wires for anchors and

usually the same weight as used IN,r the cress wires.

Finally, there is given some information in regard to the

number of feet in one pound of steel wire.



Talc /To

FOliiitS OF .7/3CE
AY) II; YtirS

8-Ft. Rills
838
485
382
318
266
210
160
90

8.-Ft, Yard

326
280
238
208
178
161
110

OP taprio iintu

74/2 M. Rills 7.rt, flub
670 610
486 520
406 437
340 364
283 303
226 240
171 183
oe 103

CROSS O1 TILULIS

7-1/2 Ft. Yard
s2v.

290
2D0
210
104
160
136
98

tu

lbs, per sore
It It
ti a 0
14 0 0
VI n U

II 0 II

0 0 0
ft 0 ft

7-Fte Yard
Spaced.? Hills

266 lbs. per acre
230
195 "
170 "
146 VI Vt 0

123 "
H ot

90 " ft

8,71 lbs.
7.49 "

411*..spowerammmamelawdramowilia....ft 6.37 "
2 411110.04werawsmosonesavomminiwaleaser 540 ft

3 ar........rersadumaramospeaftwasa. 4.73 go

4 410 4.03 "

WIZ NUtliat OP P ONE PO= OF ST.Zif WXR

Gage 2/0 1/0 1 2 3 4 6 7
Feet 3.10 3.24 4.66 6.44 6.31 7.59 10.17 11.97

Purnishod by

coon= 8TESL COURANT
PORTLITD, OREZON

8 9 10
14.29 17.06 20.67

1G



Figure Xxvm
Ford truek Ira* utilised in the hop training operation.

4

Figure XXIX

Another view of "training on the wire.!,
It is planned to use a platform on the top of the oar next **aeon.
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HOP VARIETIES

Practically every prop has many varieties and these varieties

differ greatIl in their adaptation to environmental conditions, yield.

ing ability, disease resistance, time of maturity, susceptibility to

dwmage from cold, quality of product, and other factors that are of

importance in determining the choice of a variety to grow. In hops

we find that all of these factors are somewhat different in the more

than 100 varieties grown in the various parts of the world.

Ordinarily, vegetatively reproduced crops like hops have a

limited number of varieties and there is not the wide choice of via

rieties that we find in such crops as wheat and corn which are re-

produced by seed. Still most all crops may be reproduced from seed

if necessary and so new varieties can be developed. This is the

situation in hops. It is a crop that is normally reproduced by

"root cuttings" but it may be reproduced from seed. The plant breeder,

therefore, has a ready method of producing new varieties and retaining

them after they are developed. In the first two years of hop breeding

work we have grown 10,000 seedlings in the greenhouse and transferred

them to the field for additional testing.

Varietal names are of real importance to the grower. There is

a great need for an accurate classification of all varieties and it is

a task that we plan to complete as soon as time and funds permit. On

the other hand, the trade tends to designate hops by the name of the

locality where grown. For example, "Oregon." refer to hops grown in

Oregon, "States" is used to designate hops grown in New York state,

"Mendocino." and "Sonoma." refer to California districts, and so on.
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It is womanly believed that the environmental conditions affect the

quality of hops.

Three Main Varieties in Oregon

In ores= there are but three main varieties of hops. These

three varieties in the order of their importance are Late Cluster,

Early Cluster, and Fug5lese The Late Cluster variety makes up about

75 per cant of the acreage, the Early Cluster another 16 per cent,

and the Fuggles the remaining 10 per cent. There are many other va-

rieties of hops, a few of which are grown each year as mixtures in

one of the above mentioned varieties and others on a very small scale.

First, I will discuss the standard Late Cluster variety, which

is also waled English Cluster by some growers. It is claimed that

the Late Cluster is similar to the English Grape variety. The Late

Cluster variety is our highest yielding one. It has a high resin

content as measured by its antiseptic value, and in general it has a

good reputation vdth the trade. Some references, however, note that

its odor is not as desirable as some other varieties for certain uses.

This is the comae variety in the Yakima and Puyallup sections of

Washington. The California hops are similar but apparently of different

origin.

There has been soda difference of opinion in regard to the mildew

resistance of the Late Cluster variety. My observations have revealed

that in general it is susceptible and neither much better or worse than

the Early Cluster variety. It is the standard variety that I 'would reoomr

mend to any new grower, for I feel that he would have less difficulty with

it and that it would be readily accepted by Us. trade. In our actual



field trials which have only been underway two years, the Late Cluster

variety yielded 210 pounds, or one bale of hope per acre in its first

year, when ordinarily ho hops are picked. In the second year, when

most gravers get about a half a crop, it produced 1,220 pound", or six

bales per acre. I look for at least twice that amount in its third

year of production, which would be a high yield on good river bottom

soil where our experimental yard is located. Picking of the Late

Cluster variety in Western Oregon usually begins about September 3,

and the season lasts most of the month.

The second most important variety in Oregon is known as Early

Cluster. Apparently this variety originated from a mutation developed

in a yard of Late Clusters near Albany, Oregon, in 1906. Two early

plants were found by a grower and roots from them used to increase and

develop the nom variety. The Early Cluster variety got its real start

a few years ago when Wa. Magness, a hop grower at lbeatland, Oregon,

produced 8,000 pounds of dry hops per acre of this variety. This ex-

cellent yield attracted considerabIeottention and a great demand for

the variety. The variety was extremely popular until 1930, when it was

found to be extremely susceptible to the downy mildew disease, and most

growers gained the opinion that it was more susceptible than any other

variety. The variety is a fast grower and capable of producing a large

crop under favorable conditions. In its first year of production in

our yard, Early Cluster yielded 256 pounds, and in the second year it

yielded 845 pounds per acre. In general, it is ready to pick about 10

days before the Late Cluster. In addition to being very susceptible to

mildew, it is readily attacked by aphids.



The third variety in importance in Oregon is Fuggles, an dish

variety, and it occupies a peculiar and interesting place. Right now

the outstanding characteristic of this variety is its resistance to

downy mildew. Although mildew has been found on this variety, there is

no doubt that it has a high degree of resistance, and for practical

purposes it can be called resistant to downy mildew organism. On the

other hand, Fuggles has some limiting factors such as low yields,

limited demand, which is chiefly by English and Canadian buyers, and

susceptibility to red spider. In the trials referred to previously,

Fuggles produced only 27 pounds of dry hops per acre the first year,

and 382 pounds the second year. Of course, these figures should not

be compared to the yields ordinarily given because yields for the first

two years as a rule are not computed. I have had reports of yields

better than a ton of dry hops per acre from this variety under good

river bottom conditions.

Varieties of Minor Importance

There is a fourth variety which is fairly Gammon in Oregon yards,

but there are so few exclusive plantings of this variety that ordinarily

it is not included as one of the chief varieties. This variety is knawn

as the Canadian Red Vine or Red Vine. The total amount of this variety

is possibly a few hundred acres. Most yards of Late Cluster, however,

have a few hills of Red Vines scattered through the field. In general,

pickers do not like the Red Vine because it is hard to pick, as the hops

and leaves are intermingled. On the other hand, it is a high producer

and imparts a characteristic odor to hops which is desired. Several

growers state that Red Vines an more susceptible to red spider than any

of the other varieties. In addition, it is a little later than the Early



Cluster in maturing. Apparently it is a little more resistant to the

downy mildew organism than either the Early or Late Cluster but not

nearly as resistant as Fuggles.

There have been other varieties grown in Oregon, and I am told

that several of them are the result of importations made by Stephen

Smeed, of Eugene, Oregon. He came to Oregon from Sussex, Kent County,

England, a prominent hop growing section, and on the say spent a few

years growing hops in Wisconsin. I am informed that many years ago

he drew six varieties as follows; English Cluster, Prolific, German

Grape, Jones, Cobbs, and Fuggles, and decided that the English Cluster

and Fuggles were the best varieties for this section and discarded all

but those two varieties.

Linn de Linn, of Albany, Oregon, are growing a variety known as

Bavarian, It is a little earlier but similar to the Late Cluster and

is high yielding. Also, our tests have shown that it has a high anti-

septic value. In its second year of growth we produced 3,000 pounds

of dry hops per acre with this variety on good river bottom land. It

is, however, rather susceptible to mildew and a little difficult to

pick.

Another variety of interest is grown by Frank Miller of Forest

Grove, Oregon. This is a variety sorewhat similar to Fuggles but earlier

in maturing. It is strikingly resistant to the downy mildew organism.

In oases where mildew is bad, this variety may have a place, but more

than likely its chief value will be as a parent in making hybrids with

the Cluster types, so that one can a new hop that has its mildew

resistance and the desirable characteristics of the Cluster variety.



Several Varieties Imported

In 1931 we introduced two newvarieties from foreign countries.

The U45 variety was obtained from Professor E. S. Salmon of the South

eastern Agricultural College at Wye, England, and the East Kent Golding

was obtained from aritish Columbia. Both of these varieties were sup.

posed to be resistant to downy mildew, but in our trials we have found

them to be susceptible. Neither is well adapted to our conditions,

but I hope that they will have same value in our breeding work to develop

better varieties for this section.

In 1932 we introduced root cuttings of ten different varieties

and seed of six varieties from foreign countries. None of these

varieties, however, have made sufficient growth as yet to tell a great

deal about them, but may of them are of the Fuggles type, having dark

green, heavy leaves. Possibly this type of growth is in soma stay con-

nected with mildew resistance. In the 1933 season I look for some ex-

tremely interesting and valuable things from these new varieties. The

new varieties that were obtained in 1032 are as follows* Spalter,

Elsaaser, and Semsch from an experimental station in Germany. From

an experiment station in Czechoslovakia I obtained the Golding (mildew

resistant) variety, and from another German station I got the following

mildew resistant varieties* Rottenburger Spat, Striesselspalter, tauer.

From a large hop importing company in Germany I obtained two valuable

varieties; Ausehaer Rothopfen and Muhlviertler Grunhopfen. The seed

Clams from Tasmania and was from the varieties alto Grape, Late Grape,

Kent Golding, Fuggles and Golden Cluster.

I have a list of about a hundred different hop varieties. I

doubt if all of them are different. Many of the names are synonyms,



that is, different names are given for the same varieties in different

loaalities. Inasmuch as hop growing is limited to rather certain

definite sections, I feel that it is possible to get all the known

varieties and with the aid of federal authorities I am attempting to

do so. For example, I recently received a notice that from Italy we

are to receive three interesting varieties: Seas, Spelt, and Alossiana.

From France we are to get eight different varieties as follows:

Spelt, Alsace, Landhopfen, Sapling, Burganders Tige verte, Tige blanche,

ad Striesselspalter. The latter is said to be the most downy mildew

resistant variety on the European Continent. It will tw of interest to

compare all of these varieties with the ones that we now grow and to

test them for mildew resistance under our conditions. In addition to

these varieties that I have previously mentioned as resistant to mildew,

the following have been reported as resistant: Buvrinnes, Seas, Bohemian

Grunhopfen, Wurttemberg Ausgabe, and Schwetsinger. A recent notiee

tells me that these have been shipped to me from Germany to test for

adaptation, yield ability, and quality, and to use in our breeding work.

One can readily see that there is a large amount of material to work

with and that the possibilities of hop improvement through better

varieties are great.

Watch for Outstanding Plants

In addition to having many hop varieties already developed and

the possibilities of developing many new ones from seed, there is also

a somewhat limited possibility of getting superior plants by natural

mutation from varieties that we are now growing. In general, hop varieties

do not change greatly, but a Late Cluster apparently is always a Late



Cluster until in rare oases something upsets it and changes its in-

heritance. Undoubtedly this is what has happened in the development

of the i.larly Cluster variety and we may be able to get other individual

selections of value. For example, in a yard near tallas, Oregon, there

is an outstanding hop plant from which we have obtained cuttings. Possi-

bly this difference is heritable and not just due to an unusual seasonal

condition. In many other yards there have been plants not outstanding

because they were exceptionally good but outstanding because they were

undesirable, many plants with golden color in their leaves with various

striping., etc.

Undoubtedly there arc other valuable hop varieties. I feel

sure that some grower may have a few plants of a variety that is

different. I am interested particularly in plants that have shams

resistance to mildew, and I would like to include them in our experi-

mental yard.



Figure MCC

General view of experimental yard early in the season
just after training the vines on the wire, 1933.

Films XX-At

Another general view of the experimental yard.
Note the Insthod of numbering each hill in the yard.
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TOB OULTIVA2ICX Of DNS

Rep 'Orb CV lOpt in Olt of suittestion and
growers pride themselves 022 the sonditios of eleir Ards* In
nost of then de a therm* job of oultbation* and. in fut, owe
possibly spending tao sneh tine and icubbfol sultivatien
pieties* At erg rate. mitigation is an imertstds sad costly opera»,
titan in the predaistion of hem, and fasters that will help to
1.110T00A10 th0 efteetivenees of eultivatien and possibly ream the eget

should be investigated by all grows
Cultivation is not only an imerbent tract, in the proftetien

at haps* tot also in the pro&nett* at abhor °reps' /OF
excuple oultivation oil torso potatoes. eroharde* berries. and trot*
*reps nest be thorough to educe, the wesinint quantity et quality
produets* We have &atoll
desirable prastiess in the
/Urn many s, al experinontal trials te detornine the value of =ober
of sultivieions* depth of oultivation* time ef *cultivation. different
types of inplowsnts* and abhor imortant tasters ao tar as the hop *rep
is oenserned l believe boomer* that we out drew s eemelusicem
&en the work with abhor crops and also draw 032 the great fund of
obserntion whieh may Of our leading hop grows have gathered

Before suggesting desirable aultivetioi practises* it is
essential to point out just what cultivation does, There are a larp

rieentel *widows in regard to the
ops reouca but 1 an &subtle if we
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eeven b rile of eon lobes* the voids were allowed to grew. but

if the used* were serape& with a hoe. the yields were 511 bushels per

ears Ordinary eultivatiom also gave a yield of 5$ bushels per at In

ether words. they Imre eccorinoed that as soca as weeds wore killed their

Oh at oultivittien was doe*
Sere in Oregon rat hare similar results during the past

years. Oa good river bottom mil* 'NU* is typical of mush of cur

better hop land, voe found that ordinary mitt-vette% yielded TO bushels

per sore, plots that had the woods eeraped with a hoe yielded 00 bushels

per acre. and these that moiled OD *attention and the weeds treys

allowed to grew yielded oily 20 'bushels per awe. There ne same little

ditto remee in the average yield of the plots that get erdinexy eultives,

tit= and those that had just the weeds esrapod in 1932, tut in 1031

these plots yielded prastically the ewe. I believe that the differense

in 1932 was net due to the advantage of .vivo cultivation. but theirs
was not a thorough job of hand basing in the plots that bad the woods

swiped* In ether wards. I an of the opinion that under our conditiens

for eons, an river bottom log, the removal of weeds was the important

objest
In bye a situation is somelbat different from

and Ws* that I have montionod* In kepi

are iisaling with a pervinnial orop is ted fron bud*

developed on the or. ilaturallye oolthation has an effect ea the

develOpvest of both WM and bugs. Aloes thirst is a development of

feeding roots at about the tins the hope isms into burro It has teen

pointed out that late =Mystics isigr viosib4 ia:urs buds and feeding



the of the plant. Also. injury to t p lex* late

in its graph ray interfere with the beet development for thrr p the

fellewing year*
Dr. No kbergar in his disoussion of the hap erep i2 the

United States Department ef_Agrieulture Farmer. Nul IOU 31e. M.

°Growing and Ottring Hops.* has the fellesdaag to say In regard to

oultivatiois
itheret4h sultivatios is important axai should early and

eentinue until the plants areaura U armed out. this is neeelleary net

only to keep down the mopeds but also to prevent the tepseil tree torso
ing e crust and bessming hard. for limn it is in this state the meieturs
of the uriderseil rises to the metes and evaporates guieklyi the
freeload; stirring of the tvoeeil te a depth of b esh d Lushes mill

produce a lam' of finely divided soil whist% eenserves the moisture

near the surfeits. where it is mere readily reseheit tgy the pang feeding

roots *tic& Irrelep at about the time the haps go into the lenTo It
these small feeding roots are destroyed or seriously injured kr late
cultivation . gpmith will be *heeled and early ripening tevereds Cared
moors wee that the rang buts do net eat se well if the Meeting rests
are seriously disturbed. and that the env is shorter in eensequeesso

Nevertheless if the soil is Weeming hard and the meientre is readily
evaperaiAng. it nay be best. at least in dry seetions. to °abbe*,
and depend upon a amend greirth of the feeding re*. tor the presser

muturing of the *rap. The existing soil Oexditiens mast determine the

advisability of cultivating after the appearanee of the feeding roots**

Crown% hoe pointed out the impertanse et different oaltivatisa



praaticos for different varieties of hops. Fore 'Ample, it is well

known that th early Cluster variaty tends to produce numerous makers and

*roots*, and *putting the dirt* to hills of this variety early' in the

season increases the number of both suckers and *roots." Most growers

*open the hill* at holirg time and cower it as seen as the soil begins

to dry. On the other band, some growers keep the bill open ontil

per
There appears t be two general oultivation practices. namely

*flat" and *ridges" In the former method no billing or ridging of the

ieii about the hill is practiced but the cultivation is deem to keep

the yard *flat* as the name implies. Observations early this spring.

after a wore winter, indicated that there was lose winter &wage idlers

the "ridge" method of cultilmtion mos practised the previous summer. Of

courses this method tends to produce a "high drown* and "crowning* she

be dome eadh spring.

It appears that a them a job of cultivation be of sore value

in the control *f downy mildew Heavy seed growth, way *many* and

general lack et care have characterised eeveral of the total losses free

this disease. From observations during the last throe years I would

not encourage anyone to abandon hopes of getting a crop, particularly at

these high pries*, even if an attack am:Worms severe. In some

severe sttasks growers have obbained a *rep if they eontlxLned caltivatioa

and na14 got a *break in the weathers

Patches of persistent finial needs *WI as Canada thistle,

morning g oryfini quaok grass =171* eradisated by the use of ultimate*,

Great care Should be exercised in the application ethos. dusts for



kill all plat growth nd there Ic a fire hazard in *caseation with
their lace. Srall amounts of dust directly on the weed pest will kill
the woad in most oases. Be sure Oat the dust is not applied to the
hops for it will kill the ho2 plant Me use st those dusts to kill
wild hopts in fence rows and anchor rows has been suggested.

In suniting.up. then. the value, of cultivation of hops, it
ppeare that the iwortant factor is to kill all of the woods present

so that they do not Gamete with the hop crop for moisture and plant
Food during the growing season. This roans thorough frequent ;native*
tieele at a reasonable depth early in the season. In turn. as the seam
Attar/0 i cultivation should be Mellow and frequent enough to kill all
woods wad keep the env growing. Formerly hops were plaid by on the
Fourth of Julys but now mouv growers oontinuo oultivation about once a

week during July. Then the cultivation should be reduced at the tins
the hops mos into burr so that small feeding roots are not destroyed
and that the crop 'ill mature normally, and not be kept groaring too lest,
it it is a (mot* wet Deegan. Planktng or °slabbing* breaks *lodes Imps
the moisture coming and puts the ground in exoellent shape for pickers.

od river bottom soil where 1110ixturs osn be sommiemt by oultivatica.

growers can regulate somewhat the actual growth of the Prop. Tho amount
d typo of oultivation depends on the soil# seasoni variety wsedS
cats and other faaters 1 have tried to point out the relationship

of these factors to cultivation and show the mod of adept preatioes

to conditions.

$ e *



Maw. xxxn
This shows a trpringAigkoth harrow in the yard early in the season.

This implemanto together with the planker, was used for cultivation througbout the
season.
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EICW TEE HOP PLANT GROM

The hop plant is an unusual one and there are many things

about it which arouse both the curiosity and interest of everyone

who comes in contact with it &aurally, growers and *yams are

most interested in its performance, but many howled workers have

noted unusuel things about the growth of the plant. For example.

I have an inquiry from a grower. Be asks, 'nth, does the hop vine

wind clockwise and the bean pountal6clookelseri Others have asked

idly the hop vine makes mph an enormous growth in a season. many

questions about the value of male plants in a yard and other phenomena

peculiar to this plant.

Growt

I have had more than one grower tell me that the growth of a

yard on a warm day would average a foot in height* This is conside r.

able growth for a plant to maks but we have had similar experiesees

and have actually measured growth of a foot per day in the greenbouse

The work of Professor Scheldt. at the Carlsberg Laboratory in Copenhagen.

Denmark. is of interest. As a result at some studies he mat many years

ago. he annairises as follower 'It has been. found that the growth in

length of be stems under natural conditions has e, very distinct diurnal

period. the rats of growth being smallest during the night, greatest

during the day. This periodicity is determined by outer teeters, smog

which the temperature has such * predomInent Inflame* that under

natural *orations it determines the rate of growth.



Professor Schmidt found that the smallest growth in length ems

observed during the six hours from 9 p.m. to 3 a.m., and that the hours

after the dark periods that is, from 3 in the morning until 9 in the

morning, did not rive the greatest growth. The greatest growth occurred

durinc the period from 3 p.m. until 9 p.m. and this is the period whioh

preceded the darkest one.

em wandering if any of our growers have made actual measurem

nents of the growth of different varieties. If they hey*, l mould be

glad to know of their results. From our studios last year of the

breathing pores or stomata an the underside of the hop leaf, we more

surprised to find that these pores opened so early in the morning

and stowed open until so late at night. This is partieulerty true

of the Early Cluster variety, which apparent); opened earliest in the

morning and stayed open longer than auy othervariety. We were of the

opinion that this factor may have been an important one in the susoep-

tibility of this variety to the downy mildew disease. Of course, it

is not the only feet*, but it surety oantribmtes to *es of infeatien.

Also, this charasteristic may account for the emtremely rapid growth

that the Harty Cluster variety can make in a short time and may be an

important factor in the sueeoptibility of this variety to other growth

teeters. We know that the Early Cluster variety is greatly affooted

by growth oemOtions, adversely when oenditions are adverse and favtau

ably when oonditions are favorable.

In another publication Professor Schmidt dosoribes just }worth*

hop stem He states as follows* Illhon the hop seed germinates

the ootylodonous stems grows in the beginning vertically upward, and this



Is also the oast with the shoots of older hop plants. After the stem

has reaohed a certain height above the ground, in seedlings often only

10 centiaeters rtaLoat 4 inches), in strong shoots of older plants mach

more, it amass to grow vertioal. The upper and of the shoot now bends

horizontally and then begins a circular or rotatory movenent in the

direction of the cloak sound older vertical parts of the stem."

Later cubs states as follows; "It is very easy to see what

advantages the movement menticned giVOS to a twining plant such as

the hop. By first growing vertically upward the stem gets tree of the

soil and the lower plants around and by its later rotational =moment

it has a thanes of coming in contact with a support, twining around,

which it can, then continue its growths If it does not meet any sup.

port immediately after it has be its rotation,, this is oontinmed .

the apes. owing to the growth in length of the borisontal part of

the item . describing sire]aa of constantly increasing radii. It fol.

lows froze this that the seeking hop stsm obtains a greater and greater

range, utdch naturally greatly increase s its ohs or meting such a.

support, without *doh the plant is unable to enteild its growth in a

normal menner."

In other words, Profiteer Schmidt is or the *Pinion that it is

an advantage for the hop stem to grow straight up for the first few

inches and then to wow horisantally, for the first growth gets it

above the soil and any other plants which say he growing oar by.
The horisontel growth whioh follows gillee the hop plant s greater

area to reach anything that it maw twine 4M4



A;

This rotary scent is of interest, end Professor Schmidt has

studied both the amount of rotation that a hop stem will make and the

times of day when this is the greatest. In his stperiment he used

vi orous threo.year old hop plants which were firmly rooted. During

Mei and awe he ford that the hop stems made a rotational movement

*doh was just about e.third of the rate of the minAte hand of the

clock. The minute hand of the clock moves pretty fasts aa far as the

mar rut of p lant life is concerned, and so a sovement of sne.third

this rate in41 elates that there is some activity in a bop yard on a

warm day. The statement "one oan eee a hop plant grow" is not very

far wrong* and on a warms still day one can see the stems bobbing

about, which is en Indication that they are growing rapidly.

Additional work in Denmark slowed that this rotational move-

wont, just the same as the growth in length, was different during

di fit periods of the day. The rate of rotational novosent was

greatest during the day mad least at aim. This wee the same thing

that Profeseor Schmidt feund in re 'd to iner tias. in the length of

the stem. Also, it wee shown everieentalll that this difference bei-

teem growth and rotational novement in the e'er and at night is deter.

aimed by external factors* mill as tespereturee In experiments with

hop plants which could be plaeed alternately in the light and dart

but with all other factor* such as temperature constants it ism found

that the rotational movesent ye net very different, and the conclu.

Amu wee* that the big differense under field eon! ion yea 0000 or

tospewature where bathe night tesperatares were soneibat lower,



Figure xxxin
This new seedling is resistant to the downy mildew disease and more vigorous

than the rage les ?A rent.
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Gras at 400 F.

It is of interest to know at what temperatures hop plants will

grow. In the experiments described above it vas foumd that the low-

est temperature at which growth and rotational movemeat would occur

lies at but 4Q0 Fahrenheit. The low temperatures for both of these

factors is about the acme. I havo been interested in growth tempera.

turea this spring and have noted that oven though temperatures have

been lows we have been gettinE a pod mth of the hop pleat. We

have noted that the Puggles variety vas most motive darilig these low

temperealres and apparently had the ability to grew coder cooler temper*.

turd than the other varieties. The Fuggles variety in our experimental

yard is excellent t' is year. oplants havebeen up to the wire fora

lonz times dark green in solar and well armed. Undiermilleertamperep

tures; that is, those approach inr freesinco this variety, because Or

its aotiviey at low temperatures' is adinwsely affected, end often

one sees it to golden in color. We have been able to produce this

golden color In Fugglos plants in a very few hours under artificial

conditions.

Wale Plants and Bx

Hope are blooming earl y this season. This is due, possibky.

to early training. on June 12 I saw Late Cluster* in burr in California.

On June 1 we had a plant that shoved some bloom. This is a nem plant

developed by crossing Fugpis and Clusters and it is a male. Last

year it ass one of our earliest plants to bloom end had a long blooming

period. I believe that a desirable lisle plaint is oas that makes a

good high growth and is able to shed its pollen ever a leag period



of tiae* and undolibtodly we will be able to get distinct male plants

which are bettor than those wrdoh we new have. Professor Schmidt

found in his investigations that toe pollen grains from the male plant

retained their p of growth for tl-ree days an beim kept In a dry

room lath laboratory, Also* he found that the ordinary hop does

not develop seed without fertilization from the sale plant. 14 have

made observations indioating that some of our varieties would produce

seed without pollination but that the seed was not fertile and would

not grow. This was particularly true of one yard near Many where

there were practically no male plants. A few scettered seeds in this

yard wore empty and apparently had not been stimulated to growth by

fertilisation frail the pollsm in. other words* if one wants to have

seed* in hops there suet be male plants present to fertilize the

stale floworao

Where llat Are Grown

Of late one of the common questions 1st "Where MI hops be

grown? This questicct is answered kr Dr. tee err in Flamers,

Bulletin No. 504. r states: *The hop plant can be grown generally

throughout the United States* but at present its lane oommeroial

production is practically restricted to areas situated in the states
of orozarts, California end Washington, Small quantities are reined in
Neet Yorki nee *nail* Idea** klitemehtiStftltat Penneilltartia, lachigAins

Vermont, Kentucky* and Ohio. tong and *ewe winters frequently kill
out mow of the plants and continued *op or fogv weather is usually

followed by severe attacks of hoe or molds* While it appears that

hope are g and wery different climatic eanditione, they ere



?

prod d most successful in the milder re one vivre abundant early

rainfall is followed by warm, Oxyveuther as the crop approaches

maturity. In the Yalci-a valley, Nashincton. where ths rainfall Is

very scanty, irrigation is necessary. The hop plant r ily adapts

itself to very different conditions of rainfall, but when the harvest

months - Aurust and September are ass anted 1 mach rainfall the

crop frovently suffers heavy damage from lice and molds,"

Recently se ad a prospeativls grower bring as a ewe of soil,

The suttees soil at a foot or 'solves mellow and in excellent condi.

Lion but the subsoil was very peoullar inasmuch as it was a stiery

clay inter in with partliy deoomposed natter. Zt did not appear

as if this mild be good soil for hope as the subsoil would not lend

itself readily to drain's(' and growth development and health of the

hop or and roots which are dirrolopod beneath the soil surface, La

regard to this matter, Dr. Stook -verger statist '.rose the routs of

the hop plant penetrate the earth far a distance of raaVy fit, a well

drained subsoil is essential. Especial attention Drat be given to the

depth, fertility, drainage and fineness of the 0031. Heavy wet soils

are avoided and stiff clay so is are in general disfavored.*



CARE .N !!NURES FOP HOP YARDS

Dr. E. N. Bressman,
Associate Professor of Farm Crops, Oregon State College,

and
Agent, United States Department of Agriculture

Hop growers have long realised the value and importance

of green manures in their soil building program. It is now

time for growers to be planning their green manure program

for next year's hop crop and a discussion of this praetioe as

related to hop yards is timely.

Growers who are interested in a discussion of this

entire subject would do well to read United States Department

of Agriculture, Farmers' Bulletin No. 1250, "Green Manuring."

This publication may be obtained from the United States Depart-

ment of Agriculture at Washington, D. C., the Farm Crops

Department of Oregon State College, Corvallis, Oregon, or from

your County Agricultural Agent's office. This bulletin states

as follows$

"Green manuring means the turning under of green plants

for the enrichment of the soil. Taken broadly, this would

roan the turning under of weeds or the aftermath of a grass or

clover crop, as well as a crop especially grown for turning

under."

In this discussion, we will deal chiefly with crops

especially grown for turning under, although :we will point

out the value of some of the weeds commonly found in good river



bottom hop yards.

In our experimental yard at Corvallis, we have been

conducting some green manure trials ever since the establishment

of the yard, In the fall of 1931 we put in five green manure

plots as follows: barley, Hungarian vetch, hairy vetch, common

vetch and Austrian winter field peas. These crops were put in

for a double purpose. In the first place, they were planted to

keep the soil from washing in vase of high water, and in the

seoand place, they were put in for their fertilizer and organic

matter value.

In the fall of 1932, the same crops as above, with the

exception of barley but with the addition of Monantha vetch,

bitter vetch, and crimson clover, were planted, In the first

year's trial, all of the crops made excellent growth. In fact,

the barley grew so vigorously that we had Cifficulty in getting

it turned rnder4 In the seeond year's trials, all of the crops

winter.-killed with the exception of hairy vetch. It came through

the winter with 100 per vent stand and apparently was the out-

standing green manure under the winter conditions of 1932.-33.

The Value of Green Manure

Alrady it has been indicated that green manures may have

a real value during the winter and early spring in keeping the

soil from washing. In addition its fertiliser value is from

both the chemical and physical effect that it has on the soil.

It readily can be seen that green. manure crops return to the

soil the various fertiliser elements that have produced the

crop, In addition to this, green manure adds organic matter to



the soil. Organic matter is of extreme importance in its great

effect upon, both the moisture-holding ability of the soil and

the soil texture. Soils high in organic matter can hold con-

siderable moisture and some of ow. soils are lacking in thin

respect, This is particularly true of many of our rather

sandy, river bottom soils. in facts I am of the opinion that

the use of both green and barnyard manure* is of real value on

some of the sandy, river bottom hop yards which otherwise would

be extremely productive.

ribatito Use

In general, the legume crops suoh as vetch or clover,

are preferable to nomplegumes such as the cruoifers--turnips,

rutabagas, ete. The chief value of the leguminous groan manure

crops is that they have the ability to take some nitrogen frog

the air if they are well inoculated. The noni.leguminous crops

do not have this ability. In eases of real nitrogen shortages,

this is of real importance. In maw of our hop yards, however,

it is not altogether a ease of adding additional nitrogen to lhe

soil, but a case of conserving this important fertilizer element.

Any crop, therefore, growing on the land will make use of avail-

able nitrogen and hold it in the plant until the latter is

turned under in the spring. Also, a green crop turned under

decays readily and the plant food whit*: went into its makeup is

returned tor use of the hop crop.

Rate ofit
WOMINOWSNA 41

The whole subject of the rate of decay of the material

turned under is of such great interest and importance that I
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am quoting a discussion of this subject from the bulletin that

I have previously mentioned. The bulletin states as follow**

"Very little is known about the exact rate of deoamposi..

Um of green manures under field conditions, as measured by the

production of nitrates. By laboratory experiments it has been

fovea that when legumes are turned under fresh considerable

quantities of nitrate may be produoed after 2 to 4 weeks. The

maxima production seems to take place from 4 to 12 weeks after

the green material has been placed in the soil under favorable

conditions of temperature and moisture. Dried or cured material

is much slower to start and lags behind the fresh material in

the production of nitrates as much as 80 to 100 days. In

Delaware it was shown that dried plant material when plowed under

in spring might remain in the soil practically unchanged until

August and so would be of no use to the corn crop for that season.

However, in warm, moist, sandy soils even dead plant material,

if turned under early and well disked and chopped, is said to

have benefited cantaloupes, tomatoes, sweet potatoes, and even

corn. Froth clover turned under in May has been shown to provide

nitrates for the corn crop that year. The rate of decomposition

depends, of course, on the oharacter of the soil and the nature

of the plants turned under. Legumes decay more rapidly than

the grains or grasses. In a loose, loam moist soil, decay

will be more rapid than in a ()old, stiff, or dry soil."

Fertilizing, Green Manures

Of late years, it has been a practice, particularly in

orchards, to apply fertilizers to green manure or cover crops



in the orchard as well as to the individual trees. The fertiliser

applied to a green manure crop, of course, stimulates the growth

of that crop, and when they are returned to the soil the mater-

ials are in exeellent condition for use of the hop plant. Growers

who have difficulty to get a stand of a green manure orap or who

get small growth due to poor soil fertility, should investigate

this plan. Also, this is a possibility in portions of a yard

which are particularly low in fertility.

Time of Planting

In general* most green manure crops in hop yards are

planted in the fall either just before or after harvest. Some

growers make use of a small ono -horse drill to put in their

crop* particularly vetches. This works satisfactorily and the

erop may be put in either before or after picking. Crops such

as crimson clover must be planted real early in August if they

are to make a desirable growth. Vetohes$ of course* may be

planted most any time in the fall, but best returns are obtained

when planted by the middle of SepteMber.

Stoat() Use

I imagine that most growers that have used green manure

crops in hop yards have made use of one of the vetches, either

common or Hungarian vetch. The latter vetch is some hat resistant

to aphis attack and it has been suggested that in yards where

aphids are a real problem, that this vetch maybe more valuable

than others, There has been no connection established, bovovors

between aphids on Hungarian vetch and aphids on hops, as yet.

The real tie-up between the hop plant and other plants in regard



to aphids, appears to be prunes. It has been shown that hop

aphids over-winter on prune trees. Some growers have used

Austrian winter field peas but have claimed that growth is too

late in the spring if they want to get their hops on the strings

early and out of the way of mildew attacks. Crimson clover is

a winter annual and may have possibilities in certain yards.
Other growers have used various members of the mustard family

to good advantage and report excellent success with turnips.
To this same family belongs the common wild mustard which

should be more correctly called wild turnip. It is claimed that
in England that good use is made of crops of this typo.

Cost of Green Manure

The cost of green. manure crops is a factor in the selec-
tion of the one to use, In generals the non - leguminous crops

such as turnips are inexpensive; only a few pounds of seed are

sown per acre and the cost is usually less than one dollar per

acre. On the other hand, some of the leguminous crops are

rather expensive. Most hop growers use about forty pounds of

vetch for their green manure crop. It may be possible to increase

this amount to advantage if seed can be purchased at a reasonable

figure. Vetches new run all the way from four to seven cents

per pound and the cost, therefore, is from $1.80 to '1,240 per

acre when only 40 pounds are used. Of course, growers can take

advantage of mixed seed, or seed which is not in the best condi-

tion and increase their rate some that per acre, depending upon

the quality of the seed. It is not necessary to use the highest
quality seed for green tenure purposes in a hop yard.



Conclusion

In general, I think it is of real advantage for every hop

grower to sow in his yard, anytime between August 16 and Sept ember

16, a green manure crop of some kind. This crop not only well

protects the soil from washing and the beating rains of the

winter, but also improves both the physical and ohemical condi-

tion of the soil. Green manure will "open up" and improve the

texture of heavy soils and at the same time it has the ability

to improve the moisture-bolding capacity of some of our sandy soils.

Possibly the best green manure for general purposes is one

of the vetches, either common or Hungarian vetch, and it more

than likely is desirable to use barley vlith this vetch if additional

growth is desired. The only drawback of this combination is the

possibility of winter-killing in a winter such as we had last

year. Growers who want to insure themselves of a cover crop

regardless of the cold conditions, can use hairy vetch to advan-

tage. Growers who do not care to make an investment to the extent

of using retches may use turnips or even purchase seed of wild

mustard (wild turnip) if it is available*

Large returns should not be expected immediately. Over a

period of years, however, the green manure crop will surely improve

the soil. Most hop growers plan to be in business for a, long time,

and take off large crops year after year. These large crops can

not be removed indefinitely without returning something to the

soil. A real soil building program which includes a green manure

surely appears to be advisable and particularly at this time when

the possibilities for fairly good hop prices are in view.
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Figure xrav
"Spikes.* a emotion of the downy alas*, di eerie.

Figure XXxV

Anothe view of plants showing *spikes,* Shortened sans.
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The words, "hop picking," are ma6ic ones for many because they

signify to the grower that he is approaching the and of a long and weary

season that involved hoeing, pruning, plowing, disking, staking, stringing,

training, suckering, cultivating, cnd spraying not to mention threatened

attacks of lies, spid r and mildev., ane the worries that go with these pos-

sibilities; and to the picker they mean several days of healthful outdoors

employment and some nuoh needed cash.

Time of Picking

Hop picking is already undAuway for picking of the early varieties

began in the latter part of August. Ordinarily, Fuggles picking begins

about August 20. This in turn is followed by Early Clusters, which are

picked about a week latro he main crop, :,ate Clusters and Red Vines,

usually are picked beginning the first week in September. Regardless of

the season, hop pickin,; best= on about the same dates each year. It is

well known that practically all plants bloom and ripen when there is a cer-

tain day length; that is, plants may be grouped into what is known as short

daywaength plants and long day-length plants. The latter group, including

the cereals, ripens when the days are long and the nights short. The short

day-length plants, including hops, ripen as the dflys begin to &erten.

One prominent grower stet d that invariably he begins pi Early

Clusters on August 24 and Late Clusters on September 3, It is of interest

to know that most growers are agreed in regard to these dates of ripenings

Of course the above date apply chiefly to the math crop in west-

ern Oregon. For similar seotione the dates would be *bout the same. In



southern Oregon picking begins approximately a week earlier, and in Cal-

ifornia sections picking is still earlier in the season.

Also, there are other important considerations as to the proper

time to pick hops. Shortage of pickers lack of kiln space, weather con-

ditions, possible disease attacks, and other factors may influence a

grower to pick his hops before they are ripe. This raises the question,

"Hoc may one determine when hope are ripe and ready to pick ?" This

question is answered in a clear-cut way in Farmers' Bulletin No. 304.

Tests for Ripe Hops

Dr. Stookberger says, "By means of certain practical tests the

degree of ripeness and suitability for picking of the hop may be readily

determined. (1) The strobiles or cones, which are bright green in color

in the vegetative state, change gradually to a bright yellowish green as

they approach ripeness. This is not always in exact test, as the color is

somewhat dependent upon the soil and some other facts. Some hops have a

greenish oolor when they are ripe. Sometimes in fields infested by the

wild Morning-Glory, a yellowing of the oanes may occur, which is not due

to ripening, but rather indicates an unhealthy condition in the plants

themselves. (2) mature hops are soft and pliable and have no resiliency

or elasticity. As they ripen, however, they become more and more elastic,

and if slightly compressed between the fingers will, on being released,

assume at once their original conditions, (3) When hops have a crisp

feeling and give forth a rustling sound when crushed in the hand, they are

regard ::d as rips. (4) The so soalled seeds of the hops are in reality fruits,

the seed being covered by a closely adhering pericarp, which, when the hop

is ripe, takes on a dark purple color. At this time also the seeds fill

out and become hard. (5) The bracts at the point of the cone close as



ripening progresses, and the cones themselves feel sticky or greasy.

(6) Immature hops have little odor aside from the natural green or plant

odor until they are near ripeness, when the charwoteristic lupulin odor

becomes very marked. ( ) As the hops approach maturity the upper foliage

leaves change from light groan to dark green, while these on the lower pert

of the plant turn yellowish and drop off."

Ripe hops picked at the proper time will have the highest possible

resin content and show the greatest proportion of dry hops to green. Most

growers find that hops on drying shrink to one.fourth of their original

weight. This relation of dry hops to green hops depends upon many factors

and one of the chief ones is the number of seeds present. A couple of years

ago I dried down baby hops from sew,ral of the important varieties and was

much surprised to find that practically all of them reduced to 23-0 per

cent. These were not very well seeded due to the lateness of the male plants

in the yard. The number, kind, and placement of the male plants U of real

importance in this respect.

Clean Picking

Clean picking has been the watch -word of rogere in the last few

years. I have heard this emphasized by dealers and growers at meetings and

in their ,;yards. Everyone connected with marketing conditimns realizes that

it is important to keep up the high standard of quality of Amerioan hops.

The Hop Growers Association is to be Gammnded for its stand on clean picking,

proper drying, and attrgetive baling. All of these factors Will mean much

in regard to holding our market. Growers and dealers alike have an excel-

lent opportunity at this time to establish a reputation and obtain the business

of many large establishments.



Oaring the Crop

Hops are usually dried immediately after picking. Drying is usually

done by an experienced worker who is familiar with local conditions, in-

aamuch as there is no very accurate method of regulating all of the drying

factors and knowing when a kiln is completely and accurately dried, Un-

doubtedly some of the greatest strides in the entire hop improvement program

will be madc in the curing of the crop. It has been shown that a green hop

has a very high preservative value, which is reduced greatly on drying.

Proper temperatures and methods may possibly offset this change.

Recently there has been an enormous increase in interest in forced

draft drying. Heretofore the number of forced draft driers has been small,

as they involve an outlay for equipment. Just within the last few months,

however, some growers have installed large electrically driven fans to

force the heated air throught the drying hops. Others have installed air-

plane type propellers in the cupolas of the kilns. Undoubtedly both of

these methods allow the laying of deeper floors and shorten the time of

drying. Some have been of the opinion that the quality of hops dried in

this fashion is better and the weight of the dried hops is greater. We

have done a small amount of work in comparing hops dried in forced drc-tt

and natural draft driers. Our limited results show a little higher resin

content for the former, These results, of course, are not final, but

indicate some possibilities in this oaanection.

There is great need of utilising our hop driers to a greater ex.

tent, and also a possibility of using a oontinuous type of drier, so that

all hops can be dried down to uniform moisture and quality. Large bulk

drying invariably will mean differences in hops at different levels.



Improvement in practices

This year will be an excellent one to study picking and drying

methods, Many growers are using special methods this year. We are hoping

to observe the various methods and also to do some experimenting in both

drying and picking in relation to quality of hops, particularly resin

values. Personally, I believe we are just at the beginning of the appli-

ovation of many new practices in hop growing, picking and curing. Alert

growers can find a great deal of interest and profit in observing some of

the newer practices which will be placed in operation this fall. Finally,

I hope that. this 1933 crop will be both a large and profitable one for

all of our growers, At picking time growers have an opportunity td`" stake

both desirable and undesirable plants. The latter may be removed during

the fall or early spring months and the former should be the source of

root cuttings, This is the last opportunity this year to make an inventory

of hop plant resources. Progressive growers will know what they have;

others will guess.



Insure =MI
Rows of hops one mile in length. This griefs is et the Wigrich mach, Inegpendonee, Oregon, l933.
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P_S

NEUTER HDP PLANTS

A conspicuous plant in many hop yards at piecing tine was the

one that is now designated as a neuter hop. This large, dark green,

nomrbearing plant is (commonly sailed a "bastard" plant by hop

growers. The plant is a "boarder", the same as the low producing

dairy saw, is of no economic value and should be eradicated,

These neuter hop plants are found in the yards of Washington,

Oregon, and California. Few yards are entirely free of them and in

some yards they are common; in fact, one amore yard had 6,000 of

these non' producing plants, or about 85 per cent of the total plants

in the yard. These plants are, therefore, of both soientific and

economic inportanoe. We have been studying than in eoz detail ever

since 1930 in commercial yards and lately in our experimental yard

at Wrvallis.

Ori4in, of neuter pilints,

There are mem different ideas in regard to the origin of these

neuter hop plants. Some have been of the opinion that this condition

is caused by a disease; others state that it is a "running out" cm.

ditiort of an old hop plant. Another, and possibly the best explana-

tion, is that this condition is hereditary; that is, there are certain

strains of hops that will tend to produce foliage rather than fruit

cones, Now we find out that if this eonditian is hereditary it is

influenced greatly by the nutrition that the plant receives.

In the fall of 1930 we observed several of these neuter hop

plants and staked them so that we could get root cuttings the

following spring. In the spring of 1931 root cuttings of several

neuter plants were placed in our experimental hop yard, Every root



cutting oame true to its parental type and produoed a neuter plant

that year. In 1932, much to our surprise, two of these neuter plants

produced peculiar "grape-like" bunches of both male and female hop

flowers. These particular plants had received no treatment different

from the other plants in the yer4 and we wore unable to account for

this sudden appearance of fruit. During that winter, however, we

attempted to get root cuttings of these plants to grew in the green

house. Much to our surprise, every underground part was covered

with galls of the crown gall disease* It is our present theory

that this crown gall disease utilizes certain plant food elements

and upsets the ordinary nutritional balance of these plants and

stimulates them to produce, fruit.

Wotk done here at the Oregon Experiment Station many years age

on tomatoes Showed that the oartohydrateftnitrogen ratio influenced

the production of fruit in tomatoes* For exempla. if the carbohydrate-

nitrogen ratio was ehanged one could influence the plant to Increase

or decrease fruit production. Apparently the same holds true in hops

and if we supply the oorreot plant flood elements, we oan stimulate

the plant to produce fruit which, of course, Is the thing that we

want to do. All of this work an these neuter plants, I believe,

will someday have a profbund influence on fertiliser recommendations.

Fertilizers influence) not only plant growth but time of ripen..

fang disease resistance, proportion of fruit to foliage, and other

important plant oharacteristios. We are greatly interested in the

effect of fertilisers on proportion of fruit to vine and time of

ripening. For example, during this past year, zany hop growers had

difficulty in getting their crop to ripen properly and difficulty
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was encountered in drying "beeause of the green rendition of the

hops. Of course,e this was ohiefly duo to weather conditions. In

our experimental yard we had individual plants which were heavily

fertilised and would not close down properly. A new seedling that

last year showed every widen°e of making an excellent hop was

heavily fertilised this spring to produee e-ttings This fall the
hop stayed green and would not close down. Apparently we over-did

the fertiliser applioation. In determining the value of a ferti-
liser I bllieve that it is important to not only measure the yield
of hops but also to get the shrinkage on drying and the percentage
of soft resins present. we have had some evidence that sulphur

increases soft resins. it is necessary to know something about the
influence of fertiliser on all of these factors before we lalow the
whole story.

Roc:ova neuter Seats,

I do not want to leave the impression that we can make neuter

hop plants profitable ones. By all means, I recommend that growers

should stake and remove every neuter hop plant because undoubtedly

they are inherently different from other plants. If they are not
removed. one will take root cuttings from them and increase then

by placing the cuttings in missing hills. TItey are enormous growers

and prsduee large numbers of underground stems which may be isade

into root cuttings. On the other hand, I do believe that what we
are learning from the stimulation of them to produce fruit rosy be

applied to production practices. In neuter plants the development

of fruit is so striking that it is easier to measure results.
We have had other striking phenomena as far as fruit produes.

tion is concerned. For evn.mples we are studying the development



of hop vanes on male plants. The development of these ° ones, we

believe, is due in a large measure to the plant nutrition. I

believe that male plants in a, yard are good indicators of the

type of fertiliser balanos that is neoessary. If male plants are

producing 1V.135r hop cones, we may have the proper condition for

the female plants to produoe a larger amount of cones as compared

to foliage.

Sex reversals of various kinds

In the last two years we have noticed some female hop flowers

revert to males) that is, on a lateral we have had the production

of hop cones, then the production of male flowers, and finally the

production of hop cones again. This is a double reversal of sex

all within a few inches distance on a lateral.

Possibly growers have noted emus of these things and have

some unusual plants of this type in their yards. If so, I would

greatly appreciate information on them. We are trying to collect

data on the development of the hop flower and formulate some well-

grounded principles that we can apply to production practices.

Recently I was in a yard of "babies", which had about four per

cent neuter plants. It was of interest to find too neuter plants

which were producing typical %rap...like bunches of male and female

flowers, previously described. These showed evidenoe of galls.

With the help of growers and some intensive experimental work, I

em firmly of the opinion that within a few years' time we can

develop new varieties and practices that will give us the largest

amount of high quality hops per acre and retain for us a leading

position in the hop world.



Figure XXVII

This is another view of the axpertmental yard early in the season

to show early growth and application of fertilisers,

Figure =VIII

The lower illustration shows the vigorous growth of seedlings

early in the season. This seedling has made more growth than plants from cuttings.





HARVEST OBSERVATIONS

The harvesting of the 1933 hop crop in Oregon ended on September

SS when some of the largest growers completed the picking of their heavy

crop. As seen as harvest was over, many were prone to forget about that

particular crop and give their attention to other things. I believe,

however, that *ash harvest brings up new problems and gives us new in-

formation which may be used with profit in the years to follow.

After completing the harvest in our experimental yard, I attempted

to observe the picking in other yards and to converse with growers in

various sections of the state. Mere were many things of Interest in

regard to the 1933 crop which were brought to my attention.

The ,Aphis, and Mold Problems

Of course, two of the outstanding problems were the late attack

of aphids and the resultant mold which oharacterised the late pickings

in some yards. If growers are to profit by this experience, they should

make at least a mental note to thoroughly spray for aphids not only at

the normal time in July but possibly again in August, if conditions are

favorable for the development of this troublesome insect. This seeond

spray, more than likely, could be limited to the portions of the yard

that are to be picked last, and particularly to portions that are usually

susceptible to aphis and mold attacks. TEle use of dusts at this time,

so that a large part of the yard can be gone over quickly, appears to be

worth investigating.

Some Mildew en Cones
011100 ONONNIMMIMIN,

Another unusual harvest situation and possibly the first real



difficulty of this kind since downy mildew appeared in 1930 was the

downy mildew attack on the hop cones. Up until this fall heavy attacks

of mildew on the hop cones at picking time have not been observed

generally in growers' yards in Oregon. This year, however, typical

discoloration* of the cones due to the downy mildew organism were ob-

served. This came late in the season and chiefly on the last picking.

In many oases this mildew damage could not be distinguished from the

browning due to wind-whip or mold, but once the characteristic striped

streaks of downy mildew on the cone were known, they usually could be

recognised. Of real importanee was the formation of winter spores in

the bracts of these cones* iiiany of these bracts shattered to the

ground or wears left in the field and undoubtedly will be a source of in-

f eetion in the future. This is a situation which must be watched and

infected portions of a yard should be inspected in the spring of 1934

and 1935*

Effect of Weather

I vas interested in an analysis of the weather to see it it would

answer questions in regard to the large yield of hops, attacks of aphids,

attacks of mold, attacks of mildew, and even attacks of spiders this year.

It does not seem logical, for example, that we should have spider attacks

and aphid attacks all within as short period of time because each desires

a different situation. At any rate, all of these things happened. The

unusually viot weather in June led to the rather srvere mildew attack that

we had beginning June el and continuing until the end of the month* Un-

doubtedly, this attack of mildew destroyed a large nuMbe of arms and

reduced the crop materially, even though it was hard to see it becaus



of the resulting large crop. On the other hand, practically the entire

month of July was hot and dry. Downy mildew did not continue to be a

factor but spider did. In August we had almost a normal month with the

average rainfall which is Oust about a half inch There were but two

rains in August and the usual nunber of clear days. Apparently, however,

hops grew faster and better during August than in the previous several

years. Undoubtedly this made the large crop that was obtained and also

made a green vigorous plant that ma much to the liking of aphids. At

any rate, there was a second attack of aphids during that month which

caused considerable loss in some yards*

Sept*Mber was an unusual month. Offhand, I imaginemost people

would estimate that we had considerably more moisture than usual. bather

reports, however, show that we had only a little over an inch and a half

of rain, which is about normal for SepteMber. Still, there was an un-

usually large number of cloudy, dump days during SepteMber which, of

course, would be favorable for aphids, mold, and mildew even though it

was not raining. Also, this type of weather delayed both maturity old

picking.

Several Down Yards

The large crop brought about another conditionwhiGhwas a little

different fran the last few harvest SOKSOUS. Apparently there was an un-

usually large nuMber of yards that went down. All through the period of

low prices, not mush attention was given to hop trellises. Also, crops

were rather light and not much damage was done, but the large crop this

year, together with same rains brought down the trellises that were weak.

This situation indicates the need of new trellises in certain yards and

the close inspection and repair of practically all trellises.



Am Pickers

Difficulties with pickers were a little greater this harvest
season than they have been feecr several years past. Undoubtedly this

was due to the general understanding that hops are high in pride.
Pickers, naturally, were desirous or getting some of the muohly
vertised price. I presume that few realised that they were paid on
a basis of green hops end that prioes are quoted on a dry basis--
approximately onefourth of the green weight. Growers should keep this

in mind for next harvest and should be making plans new as to the most

feasible method of paying pickers. The suggestion has been made in

regard to the advisability of the bonus system so that piekers would
stay on the job throughout the season and not go from yard to yard or
leave the harvest entirely. Pickers as well as growers have a

responsibility in the harvest. Surely there are many possibilities
along this line and undoubtedly a thorough study of the situation by a
catuaittee of the hop growers assoois.tion would cone buts much and be of

real help.

Foroed Draft Drying

Another new and interesting situation at harvest time was the wide
spread use of various types of fans to facilitate drying. It appeared
that almost every grower of any site was interested enough in the use of

fans to invest few hundred dollars, at least, to observe the results.
Of course, much of this interest in fans was brought about by the unusually
large crop and the higher price of hops. Also, growers were of the opinion

that fans would offset the wed or new kilns and other equiment.
Fortunately, a chock was made on many of those fans by Mr. F. E. Pri ©e



of our Agricultural Engineering repartment and information should be

available in regard to their performanee and methods of operation to get

the greatest efficieney out of any particular system-the systems are

legion.

Undoubtedly, some of the difficulties encountered Imo due to peer

kilns which were not ti ht, limited stove capacity and other inherent

features of kilns which could no be adapted to the modern method of

forced draft drying. At any rate, mutih progress as made and 1 believe

that in the hop industry alone could there be such a rapid develepmest

of a practice. Other producers of crops are not so quIck to move. My

experience has been that hop growers act quickly and usually in a large

crag if they are convinced that a practice is of value. Ones therefore,

should be certain of his grounds when making recommendations to hop growers.

Atileict Vine".

After harvest comes the disposal of the vines and other material

on the yard. Some growers have followed the practies of turning under

their vines to add organic matter. On the other hands most growers

have disposed of their vines by burning. The value of disposing of vines,

and psrtinularly those that were not picl,:ed and infected with mildews as

soon as possible after piokings is apparent. l do not believe that it is

of great value to burn the crop to get rid of disease if one allows the

vines to lay an the yard for a long period of times Undoubtedly the

diseased hop oanes and leaves will be the first to shatter to the ground

and the damage is usually done before the vines are removed. If one is to

gain anything from disposal of the vines, the elean.Up should follow

harvest as soon as practicable. Of course it is commonly stated that



cutting the vines at the ground immediately after picking lowers

production the follouin7 year. Our results for one season show no

injury to Parly (lusters or 711rle and possibly a small mount to

Late Cluster*, cut right after picking.

Cover crope

I was glad to note the -ather widespread use of cover crops this

fall. Same gravers planted a cover crop of vetch before picking time.

In portions of these yards, this cover crop received pretty rough° treat-

ment from pickers. Ordinarily the cover crop, if planted early, will

not make the great growth that it did this year, but the early September

rains before picking, caused the plantings to grow several inches in

height. Tramping on wet days caused some injury to these advaneed growths.

Excellent weather, however, early in October afford en opportunity

for most growers to plant cover craps if they so desired. Some growers

purchased new drills with fertilizer attachments so that they can even

ar-17 fertiliser to stimulate the growth and possibly increas the

winter-hardiness of the carter crop. Various things are being used, all

the way from wild turnip (mustard) to the ordinary turnip and various

varieties of vetch. Undoubtedly, all of these are of some value in a

soil fertility program. In our experimental yard we have excellent

stands of coalmen vetch, Hungarian vetch, Monantha vetch, hairy vetch

and Austrian winter field peas.

Disposal or cr

Also after harvest comes the baling and disposal of the crop.

Already growers and dealers have mentioned the possibilities of new



types of packs and new methods of baling, Undoubtedly, great strides

will be made along these lines and we will have many improvements vith-

in the next few harvest seasons. Also, reputations established at this

time will mean much to growers and dealers *len hops are more plentiful

and possibly prices are net so high. It is my prediction that those

having quality hops during these tires will be the ones who ?sooty*

profitable values when prices are lower, In this connection, winners

in the "Oregon Bop Growers' Quality Contest" will profit and the only

way that one can win a contest and prove that he has quality hops is to

enter the contest. To me, it appears that a grower has everything to

win and nothing to lose in entering a contest of this sort and I hope

that there will be far more entries than there were last fell,

In conclusion, it appears that hop growing in the future will

swannery than being an the job from the first of April to the first of

October. Apparently, there Is ample work to be dons in all twelve

months of the year if a grower is to produce the greatest crop at the

lowest ° est. There isn't a grower that can not improve the soil that

is producing the crop, his production praotices, methods of pieking,

methods of drying, methods of baling, and other operations. These

improvoments will go far in the retention of our position as one of

the leading hop areas in the world.



Figure =X
General view of the experimental yard after the pickers have gone through the crop.





NEW TYPES OF HOPS

Hops have been grown on the Paoifio Coast for more than a half

a century with emaparatively little change. Possibly this is a desir-
able situation, if the types that we are now growing are satisfactory

in every respect. New conditions, however* make it appear feasible

that new types could be grown to advantage* A new situation was foreibly

brought to the attention of everyone interested in hops when the downy

mildew disease appeared here within the last few years. Attention was

called to the desirability of a hop whieh was not only resistant to this

disease, but also had other desirable factors inoluding yielding ability*

time of lotto:Pity* insect and mold resistanoe* and hardiness of undergronui

parts*
,,cruoimental Yard Established

The downy mildew disease was first noted in Oregon in 1930. That

fall we began some preliminary investigations into the possibilities of
developing varieties whioh were resistant to this disease. By the spring

of 1931* we had the beginning of a small experimental yard, and by the

middle of that had completed arrangements for cooperative work

between the Oregon Experiment Station and the United States Department

of Agriculture for a hop breeding project. Our actual work in develop..

:twig SOM. new typos of hops has really been underway* therefore* about

two years. In 1932, our experimental plantings were greatly increased

and in 1933* many of our new developments produoed fruit and sufficient

growth to get a fair idea as to their desirability.
In developing a new breeding projeet* naturally we turned to the

literature and printed information On what had been done elsewhere. A

thorough study revealed the fact that oomparativoly little had been done



and there was not muoh printed information as to the methods and re-

sults. One interesting bit of information indicated that it required
at least five years to develop a hop frun a seedling up until it prow
duped enough fruit for testing. This is a long period of time and too
long to be of great value in a situation that appeared to be acute.
Efforts were made, thereforc, to shorten this period. These were

rather sucoessfal inasmuch as we vier° able to develop new hops from

seeds to maturity sad production in a period of nine months rather than
one of five long years. In general, this was done by resorting to some
of the newer methods of plant develArpment, such as chilling seeds to
overcome the dormenoy period which most of them have. Chilling was

aeeomplishod by mixing seeds with moist sand and peat moss and subject-

ing this mixture to freezing temperatures for a period of a =nth or
loner. Seeds subjected to this treatment geminate readily if plaeed
under the proper conditions for germination. Seedlings juvb produced

from seed grow .rather naturally at any season of the year. On the othr
hand, buds from root cuttings apparently do not want to make a growth
until the spring season of the year.

Inasnuah as seeds are collected in the fall end time would be
lost it one waited until spring to get germination, our work has involved
the gemination of these seeds in the fall and the subsequent planting
of then under greenhouse conditions. Naturally, plants do not thrive
during the winter months even under greenhouse conditions 'because of the

lack of sunlight and shortened days. To offset this# artificial ilium.
ination was used to give the equivalet of the normal length of day
which a plant would have during the spring and summer season. Just
ordinary Ada lamps are used for this ilbsdnatiano Froillan until



spring, seedlings make a growth of anywhere from three or four feet

in height up to as much as 20 or 30 feet. Our work indicates that it

is only necessary to get a seedling to a height of three or four feet

to make sufficient omen and root system for transplanting the Daum.

img spring*

Thousands of Seedling

Ne have grown some ten thousand new hop plants tram seeds in

this way and have transferred them out-of-doors. Ordinarily, the first

season out-of-doors, a seedling handled in this way will not Take a

great deal of growth. Apparently, its growth during the previous winter

season has forced it into more or less of a dormant condition. I have

seen seedlings remain from April to July without making any growth and

then begin a rather rapid growth of several feet before fall. The follow..

tug season, howfvfor, the seedlings, handled in this way, make a normal

growth and plants of type and appearance of ordinary hop plants produced

from cuttings. Our normal procedure, therefore, involves two years of

growth, including a winter season in the greenhouse. The value of all

tact developments can not be told in this length of time, but those that

are outstandinay poorer of no particular value may be eliminated and

the outstandingly desirable ones wavy be increased for additional study.,

Breeding for the development of new varieties is a slow and unfolding

process. It is not something that can be aeoomplished in one seasoner

in a for seasons. Tz the first place, as the work progresses more

desirable peremtal material is obtained. In the next place, a now

development has to have more than one desirable characteristic. It must

be of sufficient yielding ability, mildew resistance, and quality to be

readily aocepted by both growers and buyers. In addition, it would be



desirable to have other outstanding characteristies such as previously

listed. Naturally, all of these things are rather difficult to obtain
in one plant, but the more of these that the parental material has the

easier it is to get them combined into one new individual.
It is of interest to note how many desirable new types of hops

that we have been able to obtain in the short period of time that we
have been at this thing. Our' observations and records indicate that
at picking time this falls we had at least fifty desirable new seedlings.
Each of these, potentially, is a new variety of bop, but naturally we
would not want to foster this nany new varieties for it would surely
lead to chaos. We fizul that our big task now is to reduce this number
to as few as possible and partieVolarly down to one now variety which has

the necessary desirable characters. This we can not do without additional

years of testing and increasing these outstanding types. To date no

new developments have been distributed.

As is generally known, newly established plants do not have many
"root cuttings." We have to resort, therefore, in some oases to making
the arms take root and produce more plants of a given type in this way,
but this is a rather difficult and tedious thing to do and not generally
practiced.

Fugkles x Clusters Nuts
One combination which we attempted to get was a new hop which

contained the desirable mildew resistance of the Yuggles sad the growth
habits, quality and yielding ability of the Clusters. Naturally, lost
of our seedlings are of this combination., end we have several of this
type which I consider our most valuable ones, Inoculation trials have

shown them to be as resistant to mildew as the Tuggle* parent and



observation as astual yields have Shown then to be better than the
niggles in yielding ability* Also, we have for example, may Ingle*
type plants which are similar to the Puzzles in nearly every rospeet
except that they have long arms and other indications of higher yield.
ing ability.

Early in our observations of plants which were mildew resistant,

we fbund that in praetioally every ease, the resistant type of plant

had a heavy green leaf much the sane as found on Foggia*. Now, we have

a fairly good idea of our resistant sorts, but do not rely on appearance
alone to find out if a plant is resistant, practically always we inocu-

late artificially with the mildew organism several times during the
season. It is true that a resistant plant will sometimes show some

3.lde r. Are have found various Fuggles plants with mildew. It is not
known just what is the cause of this, but studies in other plants of
resistance to various diseases indicate the same situation.

We have mow other interesting types of plants, some of them
outstanding because of exceptional vigor of growth, some earls, some

late. One is a striking plant with a peculiar deeply out leaf typo.
Some plants have peculiar stripings on the loaves and arse in particular
has a bright green oolor of stem. There apparently is oonsiderable
differences in type of cone. We have some with very light colored cones,

hops which undoubtedly would need no sulfuring to bleach them out for at

the tine of harvest, they are bleached out to a beautiful light color.
Some run all the way from nearly white to golden.

armors Oreatlz Interested
One of our most striking plant* has a top.shapod cone, that is,

a cone that is rather broad at the base and runs down to alit a point.
One of our leading growers stated that in forty years of experience, he



has never seen such a beautiful typo of plant and cone. Same plants

have dark glossy green canes, others have various shades of red.

Apparently, the red oolor does not carry through because as the season

advances, the red reames lig hter and almost disappears at harvest tine,

It is of interest to note that my of these seedlings with red oones

originated from seed obtained from california. This red coloration is

also noted in the seedlings as they come up, Apparently, the strains

of Clusters or at least the males that they use in certain sections of

California are different from those which we have here in Oregon, for

I an able to tell their seedlings in most every sass.

Of all of the phases of hop production which are being studied,

I believe that the development of better varieties offers the greatest

possibilities for improvement. On the other hand, it is a type of

work which requires a poriod of ;roa In the meantime, we have had

an opportunity to study various production, practices, including methods

and times of pruning, hoeing, stripping, training, and harvest, Also

we have considered somewhat the possibilities of grafting and budding,

particularly to get combinations of desirable underground parts of

varieties such as the Red Vine and desirable abovls-grciand parts such

as the Clusters or resistant Fuggles.

Hop productium involves many operations and each brings up

new factors. The problems, therefore, are many and oonplicated.

Scientific infOrmation based on firs -hand knowledge of the crop and

data from experimental investigations over a period of years should

yield information of interest and profit to the growers of this section.




