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Female platte in field.



to this activity



Of eourse it ant be remembered that this report is preliminary

and severs (thistly a survey of the situation. Of neeessity, a breeding

program, must be a to one and this is particularly true of a perennial

crop like hops.

In the first plains there are maw things beside resistanee to

downy mildew thst mist be eentidered. A desirable hop must have ability

to yield and be of the quality desired by buyers. All of this information

must be garnered before a breeding program *an Wes. the writer attempted

to got this intermation ky *outsets with a large number or growers in all

of the importsst hop growing motions of the Paoifie Northwest. This

nesessitated visits to many yards both in the fall of 1.30 and the season

of 1131.

The g neral plan of this hop breeding projeot is to grow seedlings

from superior plants noted in various yards, seedlings from hybrids between

varielis 'varieties Ai ihow indiostiens of either mildew resists:no or

yield and quslity, make seleetions of superior plante, end obtain introduotions

from foreign souroes. It the prellninsly artd beginning work all of these

things have been aeoomplishod *any seedlings from seed obttined is

growers' yards have been grown* Hybrids between leuggles and the ord inary

Tote Cluster variety have been obtained and the WS testy which is the

best dewtailitew resistant variety teem England has been seteured.



The reinilts of the work in the resublime with seedlings are masa up

in the following *Male, which was submitted to Ssimee en April 4# 1111 end

published August 22 MI, Tel. /4# See 1912# gages SOS end SOS. Vies* bops

were continued to full waturitAy and during the saw of le SI may seeds Imre

**fleeted off of those plants* In addition. speeitio Grosses were wade Imo.

toms individual nal* and Areal* plants. All of *to soot is erred for

rasing In the gresishous during ths following tall
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April ds asi.

Lest h`a11, is was btitlated to develop new varieties of hops* lesause
of an attask of deowymildor* /* softie lsoraimega(Mal* et tak4) Elio*
it 'was desired to obtain mow wattihUoiluitialcu401174-inly reeistmet to this
dims* but also superior in yield and quality, this 1014041171PUWOO has boot
repot,: as resistant te this disease, This variety. howeirops =dor most
Orogen toonditions, is eensidered low in yielding ability old or a quality that
is desired only by a sertain trade.

Xatursliyftrtilised seeds of this *ropier* otIlested in the growers,
wit* Preliminary trials shooed that the seed was dement sad woad not
grew under ordinary germinsting *auditions* The seed* thivetom was *billed
for *bout ten dsys at froosiss temperatures and thee cif * robbing se
0001110 tsar spar. VW isead, to planted in Um* gpeeshoste en Oetober in
flats and the seedlings aerie transplanted to a had after they had lode a growth
of about 12 lushes* Artirisial lights (three 5000watt its lamp for 100
plants) u*IPO turned sit boa to 12 Po eash night* Plants SO feet is length
*more developed lallarolt 2$10 and two 'of the plants ono into tort (Mass* at
this date* A porta at 12 lushes was recor4bod in sae dey* This developeent
or a hop plant Sr.. seed to blossom is less than sin menthst time indiestes
the possibilities of rapid develepont or new varieties* Protesser 1. 1.
Salem. Snglanda Misted that the sweet or raising now,varietieszor hops
is an arduous and eapensiive ame and is n000ssariky very slot* sines the seed*.
U ng plants do not bear a *rep ettil the third year, and sown be juslood for
sharaeter such as aroma, rielstess in resins* and oropping pews until the
fifth year, at Us siarlistos

The use of shilling and soaririsatiat or seed. the greeeltemee, and the
lights are or great assistant* in speeding up * ~ma of breeding with
estop or this type* The striking variability of seedline indieates a great
differenee in the value or the ditterent plant.* Of ~es* it will teh
additional, time to test out net only their disease. relsistanee. bet, also their
yielding ability and quality* Also, same tins via be required to tUOIPOILOO

their vegetative parts ler planting stook*

This Prose/Miro riot oar speeds.up the breeding proves. bet alto gives
available plants for testing in the *ring when inostdos St the dimly mildew
disease* which is a true paresite is plentiful.
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s ted the Ireland Hop Yard* o !` Corvallis

Oregon, on Septivaber So to searek for downy MIAs. and got siquainted

"WI araftwas et the dieeene. No mildew was fowl. The sonesors

4 7/. flew. reported Oat all spikes had been reamed early in tbe

mon. bet thil s. lOt *Pre APParently the disease did net

spread. The next wort via. done Septenher S. when the Ireland Yard

las atsts los lilted and owe of the outstanding pleats were *Wind

Pi king bad props

ten per seri.
ter two days. awl the UPI wore ylkeiding Omit

of the hips in this yard are Hullo& Clusters.

41t Sephonaber ** the writer visited Indepondeue. owS intorriewod

Dean 1111*ra et the Pirst National Sank. Kr. Wan*, is in extenstre

hop grower in the Inupoldenee distriet. Ha is alio sisOlkatet with

leavey in other Arai. An for the to ng 4ey was

*RAO ad* Hr. %hiker as he was busy on the day be was miaow'.

Hr. Walker stated that he bad a thousend plectra **Mug in his yards.

23to Sletooghlist Yard etantst l ! 4C0 acre** Its Ow* visited. this
yard is eased by Wei* lakebserad of Salm. The forum* said Malden,

shows up when hoe. late togs are present lain i* emally tellowed by

the wind, se it does not neeessarily bring ea wildew.* Seed was oellested

tres /nglieh Clusters. Seed was also oolleeted from several yards at

early hops "think bad been picked. was unable to get the variety manes.

Picking was in prods in these yards, and the tormas said there were

sheet twelve bandred pie at work. Is also stated that on the Horst
Hawk the were 1000 platers at work.



The Gilbert and Patterson plea* at is We Wait fritlitei* They pew

tortrtwo *ere* or hops, Which yielded rather poorly booms* the vines wore

not trained up veitil late) in the season* The formai stated that they wore;

using sulphur ter bleaching* at the rate of a quarter er a pound per bon,

whieh is about a half a potatd of sulphur for a hundred pounds et heps They

wars running their kilns at a temperature it 140 to 110 &grow 10 They sorry

about twontyene inehos of hops an the floor sad dry tor tweaterrone hours. Is

stetted that they lilted to Illoase their hops, that is dry thew in tho wars

house for moral days biters baling. as they so through a "surosit* and make a

bettor quality. Noy balsa weigh 100 pseudo set allowing rive pounds tor the

seek. and are baled with haler which has *bon* 10 tons yr...unto Osso

si Morella seed from last years s orop was sollotkeid at the Patterson plass* It
was stated that the prise tar hops had been poor fur the last throe years* and

that the ;market IkOW was treat lit/ to 141 per posed with no boyars. So stated

that sews quotations my* as low as TX per voted*

September 10 wes spent in the vicinity Of Indopendencoo Most of the

worning was spent with Mr. Dian Walker* eollesting seed and not*); various

plants. Mr. Walker stated that they* are three Min suriatias er hops grew

Us Wescott First the dish Clusters, or labs hop; dosend. the 'Early Clusters,

which were originated by a greener war Albany; Third. Po le an early hop

which is resistant to *item. All thou the pie pertisularly of late hops,

els rinds some rad via, hops. Thesis vines are will loscvn bar tho pickers, as

they are very diftisult to pia ko the 1110/1011 being soattorod Urn the leave*.

A large quantity of mod was obtained of the Tomes and Wetly Clusters from

yards which had already been piskodo Mr. Wallsere however* was thasiliar with

those yards sad was (pertain. or tho varieties. Thou, the writer asswepiod

by Mr. Walker* collected seeds of various plants which the latter had notiood

in the fields of Inglish Clusters. Boss of ths plants bows oonos uttioh do not



Family group picking hops.
Last Corvallis, Orogen.



*low; others beer extremely small oonesj them considerable of the male hops

containing cows Imre Observed. These hermaphrodite plosts were fairly *ono

mon in the Independsnee distriot

Plokers were reeeiving $1.00 per hundred pounds in almost every ease.

in some instaneess however. growers were paying 810( per huadred pounds with a

bonus of 15/ per hundred if the piebers stayed thrum* the imam:. this is

in °entreat with the 11.21 per hundred paid last yeezto with a 1 beagle. Nest of the

yards in this distriet are strung en high trellises the string wires are Mei

4, mad the large orals ors are 100. Pelee are in every fifth or in every

seventh rows depending upon the yard.

Mr ftllit stated that there was an old gentlemen by of Sneed

at Magenta, who was supposed to have brought in about forty ~IOUs of bops

mirraral Year e414. ne did not kW dr. $ meedie initials! and was of the

opiates, that hewn. net liiings the writer Pleteher

County Agent at Eugene, Ileteher stated that the pew's memo was Otepbea

linesdo of 8yringi9Aili Oregon. Me stated that he was unable to get in tough

with ar. Sneed but he was sure that they were still growing WIPP*.

On Ootobor 11 the Ireland Thrives again visited and the manager.

Mr butler, was interviewed* Mr. Butler said that part of the yard imae

ed in 1890$ another part in 19141 end the last part in 19041 The lard is

id by Dr. Ireland, of Pori/Undo and leased WM04 Beaver' One of the weighers

vibe bad removed *pile* early in the season rePsrted that he had seen sone

mildew in the yard, but the writer was unable to legate it, in this yard

they use three strings and tsar vines per hill, Stringing two wines an the

center string. They pow male hoPtsvory tin bills elnere, and in the hill

is Aimed a largo eta*, so that in the spring they ean distinguish th* walls

from ths females Ordinarily they seed in es** withasesokeres drill early

In the fall. Th ant only adds fertility** gives /sheep pasture in the



sprig, They allow sheep to of up the old mos and to eet the loss,

leaves or the hop plants after they have been trained* loweral desirable

hop plants were staked in the yard on this date*

The entire dey of 8optewhor 12 was spent in the vioiniV of Nektinswille

and Newberg* The yard of We C* Miller at Manville was visited* Is is

growing twentyksttro awes st liloMismiilloo mad thirty soros or hops at YamblI10

All of they are English Musters* Ms stated that he and his brotharhavis a

Yard. at Forest Gross in which they ore growing mitat is known ***Sungari=

hop41 which Ms a heart simper steted that *morel years op they get about

fifteen roots* All of then 4'4 exeopt one, whiCh they have increased until

theymmer plebe& bile it this year 200 pods of hops* rt is 41,43111017

&minas pieked en August $0 Mo stated that T* Livesly had Worst thou

$50 for 40 rteto of this hop. The writer attswipted to get some at this hop

fro * killer, but he did not lei* very anxious to pert with any of thew

Mr. Miller stated that the sulphur eontained arsenic and so the g1isb buyers

to not like hops that are blushed* Me also stated that thoy liked to sot

hogs Vintners rather peon color and picked early* Part of his crop had

been centraet*d to Mnglish buyers*

Most the yard of gioary to Sent of tar Routs* Newberg, was sited4

me has four yards* This on, owitained $2 worse* all English Clusters* Seed

of both dry and groon hops were Obtained in this Prd, also some seed from

red vines were ebb et the smaller yards in the vioinity or St.

Peal mtirE visited, Mostar ems pods are rather small end apperently are

operated iadependant growers, A visit was then wade to the Independenee

district. Some tin vas spent at the lisisoughlU bars Aare 100 bales aro

baled a day* The ale were paid AO' per bale, and it stated that all

working OS 'Wain We% id by the hale.
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B. N. Bressman and Hungarian (Mildew Res.) Hop.
26 Hills)

Note erns on Late Clusters.
Frank Miller Yard,

Forest Grove,
Oregon.



Previously #m the day, W. Killer had stated that t was *onside,-

able treat dam. in his yard last fall and that the treated plants bore no

cones. At tie himt raaeh the forum stated that they sailed the red vino

hop Welsh hops.

In thrashing out of the seed, it was noted tbat arly ellistiors have

extremely large seed, the seeds of this variety being nearly Wise the use

of other varieties. Do differences leers noted in the other seed.

The first seeds were platted in pets in the greinahotee September 9, A

week later none. of them had sprouted. At the 101010 tine suds moire plaeed

in blotters in the germinator, and those also appeared to be derant. They

were neither sprouted ner

On September 11 oesiderible awed was plasma lw ttie Dairy Departunt

said room at St Ot s P. rt ink thet that this *hill*

ty overote4, its dirmant habit. The seed ma* allured to re**

main until this date, or for four days at this temperature* Some of the. seed

WAS then placed in the germinator to ass if it era tild apreute

On September lOth the writer went to Suipitte and got in touch with

Stephen Snood and and that he had quit growing hops and had retired. Utak

inmori his son, Ilerbert Sued is planning to mien:ter the hop growing field.

Stephen STmed is SO years of ago. Ile easy to this 'wintry at lake age of IS from

meseect teat. Itittgleatt. se grew hops for a few years in Wisousin and thou

came to Oregon . Se has gem six varieties giustsire, MUM, Oar*

ten Grape& Jones and Gobbet said that li Ciliate,* and Tuggle*

wore the best. The 'derma Ora* was fair. fie Willy disoarded all varies.

ties *imp% the ate Clusters end Puggiel. ,stated that regglei do well

et long *los, and that they get from S000 to S000 maid* per ears*

I new via .t the hoi# _yard of Norschal Anderson. It 14 sere the
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river and south et Buhr Oregon* adjoining the uses gardens Mrs Andee .

s i n h a s 8 0 a w e s of h o p s 60 * o r e s of English Olustem end SO st Red Vines

No etstes that he isoniwneted his crop ter 22 eon** per pond and figures theft

he will have twaarl,y 120.000 poetics He had sons mildew this spring* but pull.

d the spikes and Mlle was present this tall. lis had a very peeulia tomb

peneil.shaped hop which did not soon to tattoo ups No thought nalbe this wss

amused byoliseases in the .last tow dal& it has started to themes in size*

partioularli at the ands No stated that the before had had two plants,

*do tor* no Nips* but this year they bora a crops He stated that the English

peeple do not mind a little reddish diseelawatien the hops* and that they

do not like vein haps. This is ,son t to the stateisett mile by Mr. Millers

The hop mob of lharphy liePothers at Harrisburg* Origin we visitsis They

growing both *climb Clusters Ind Pugglos Also they have* planting at

Italy Clusters whisk should bear nea rr Mrs Cs Ws Murphy *toted that

they had no mildews He aloe stated that the rusgse dried out shout $0

ponds to the hundred* idlers the Engliadt Clusters dried out 14 pounds to the

kindred. Nowerawa On Tuggle. do not yield as may pee& in the fields

They are also rather rutty sad hard to train.

Pent visited is Es Cartwright at 1' its Xtt has 130 *was of hope*

neatly Ntiglish Clusisers They did not take sere of the yards this year* and

eassequently pieked lady about 880000 ponds off et the ISO woes as as

very ftneiliar with Yrs Suomi* end knew of the varieties *doh Mrs Sawed draws

fat the order of the earliness he listed then Hobbs Prolific* toggles* Ger-

man Oft pi)* ;ones Cluster and *Oil& aillatern. /a says that the Perms Grope

and taw early Clusters are identical, Xst also stated that the Wells Seed.

ling, or Mei Vine* was the first hop grown in this sontrys Me onlled fatten.

on to small hops which they tau peanut hopes Ho said that they had sold

roots for as high as $10 per thousand* S inch roots with tee eyes. We stated



Letting tie wire dawn.
8evey Yard -- Bast Corvallis, Oregon.



that he Met these roots better then the long *Iles. its usually sell ter

$1 thousand* It coats about 65 per thousand to dig theme

Oa Septedber le 1 visited the lent Rendabi at blidepandintesM together

with Professor C. E. Owens* to inspect the hop sildws et he has been

drying an* The work was carried on bl a yard whit* vas not Wag harvested

this ***son* As a rule it was stated* tile Borst Borah leavos eon o it
yards *soh yeas. It is the custom to plant eon between the rows in these

yards which are riot trained. The corn was min a very nice ,gresth and

maturing ears, iv ay hops wore being prodwed where the vines were fainting

eorn plants. No *Um were visiblak* and so a lama quantity of hope was

picked to use in grading work. These were of the variety of the English

Cluster. Mailer hoer of this variety adjoining nudes were also pieked

for conparieen.

The only plump new infections of downy slide* wore observed were in

eases are Professor Owens had covered the hills with a tont lode of

burlap sacks and wet deem the tent therely with water tram a hose for

fortysiaiight hour,. Znfeeted spikes were rteihod over these kills and spikes

left in the hula. A geed many leaves showing resent infections were found in

these hills. in practically all other oases the mildew had not spread* even

the infected spikes were rubbed over the looms and Infected spikes were left

in the hills. It indioates that the dry weather during August did not per..

nit the spree of tbo disease

On September TO the gm part of the day was spent at the Limn

h Linn ranch* near Albany. Seed and roots wore oellooted. they have forty

six acres or hops of all four varieties* lish Cluster* ?VOA** Late

Clusters and Canadian Reds. *r. Janos Lir n* wow of the on Rotel,

stated that he was responsible for the Early °luster variety* 5 says



that he found two pleats is 1908 poring in the Ragligh Cluster variety*

The roots of these gents were dug MA planted on the nos* ctIV* *Doi

at Jefferson' Tho sameinUMWAry was also grown by Zr. boa * This variety has

Unkind numerous rootsehicAi are difficult to handle* Me stated that thoy

set sentimes as highs* le0 roots to a plant in the fly~ Cluster variety.

The variety apparently is also quite susceptible to ho64 mildes sad *phis

TM's. growers, however. smilmWT snthusiastie about the zarly Clurhsrlmriety,

*toting that it yields mare thin the Fu lee a3d makes ahop shieh is ta a

little more demand than the fuggiest, sh,ich is bought only pia byes*

for making stout, They stated that they sere goint to 00 growing th.

luggles variety because it yields so little, not onem.halt of the yield of

other varieties6 These growers like the Canadian lied, variety* They state

that it is hi yields eon's later than the English Cluster; sod sakes

a Stir quality hop, aitho the oder is a little strong* Apparently the ether

objection to this variety is that it is hard to pick and is very suseeptible

to red spider. The spider seems to work on laminae mere than oni of the

ethers. Theme growers stated that they would like *share a verietvshith

has the sOod characteristics of both the Canadian Reds and the Earii Clusters,

without the poor oharaeteristios of these varieties*

Limn I Liam are very emphatic in their statement* against the spray

for downy mildews May °lain that the spiky reduces yields *ad that there

is no difference noted in the synod of the disease* fluty said that they

have noted only one spihedisrp this fall* and it `s. in the:Red, Vim's. 20

the month* of may arid June, when the mildew was proem% thli 1***wd the

spit me but did not take then sway tram the field The spikes were out off

end dropped in the rows*

These growers galled attention a variety known as the



which was growing on the a&jeidn s ?leo. now owned by the First Satimai

}Mak of Orogen. It was stated that EU* Meeker brought these hops to

gen tram Puyallup. Washington. It isredvas rather a sistl1. Oft and is

just between the Zar ly Clusters and the Late Clusters in a4turitr. They

state that they prtietioally always begin picking Daly Cluster* en Aupst

24. the ,tiVeXistnial CM August 28, and the late hops on Septalber 16. Their

*oat of production is 13 wits per pound.

$ince mold was toutad in the Red Tines. These molded hops were hood

'may UR the tops of the wits., not doms on the sides. It was Stated that

this was the first mold whieh had appeared this rofr. .11.10.1irith emu

whisk are molded *near a little drier en the outside. When the eess is

broken opoll longitudinally* the attire center has ttrosd bake kik and this

blaekith mold has *bast entirely ruined the hey. A all grew grub had

bolt on the loss' (fed of many of the hopes that is, out oft tho teat

supply and the lower and of the hop had turned lormin. A few hips whisk they

call satin:kern** whisk are rather fluffy hops which do not close, "arm itio.

served it the field. A large number of these were dbeerved in entti,joining

1144 awned by W.

The Irvine ranch was also visited. They are oempleting their plain*

on this date. The wigrieh ranch in the vicinity of independense was also

visited, They had completed their picking. This ranch has about tem

hundred *ores end is weed by Welsh hop imperters

011100~.0.11.040100

Ort September visited the Sere; Itsmsb.it Zedepomlesse wad saterrott

with two mamagerip W. Iemmedyi about the emsdittem toad in hop yards this

pear buys as *8losper01* This eenditiem appears to be Stilly worm In
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The felllab letter was senttoal of Orly 600 hop growerot

JaaMar i ?t 1951.

Doe Sirs

The Pars Science Short Course CM the camas of Oregon )4sris

cultural College at Corvallis, will devote Monday efterstean, thenstry
244 from 1 to 6, to e disoussion of some of the problems or the hop
rowers* This speeial oonteroneo on hop problems will inslude the
following*

1.00 P.M.

200 PIA.

3100 P*141*

400 P4X,

MW$1 Varieties end Unproductive Plants in the Rep
yards vo 4, " - N. Semen.
Cloud *: time Causing D e n n y l i fi x t e w o f h o p e a n d listh-
ode of control *4* prof. p. Baru*
ARP lode end their Cent rel Dr. V. C. lots,
Iroludoory possum of Stpliamneade iturroy 0.

Prof* L* Oulerod*
0100 P.M. Contemns* elf, Grown's

we hope that a lsr mobor of intereetsdlgropersirill be pre-
sent to participate int this There is neh that is n in the
hop situation sad * eanferomise en the indwitsby 'at this time should be
partionlarly yeleable*

We wish to call your attention to the Wilma* program for the
entire Fat% Science Short Course* There are sonferenees as soil fer-
tility. corn, alfalfa, irri Action, peed oduotions and other topios of
interest to bop growers*

Romosber the date. bring your neighbor alanwed spend monism"
January 26 and as muCh of the wooti January te to us as you eon,
with vs*

Tours trulyi

(Signed) S. 11* Breeenan
S. N. Broom:an
ASsosiate Pref:Oear or ram Crops.



Larre Unproductive Plant (Bastard)

which produces no flowers.

Experimental Yard. Corvallis. 1931.



About 125 hop growers, representing most of the aoroage attends&

the short course* Practically all or the prominent growlingly,'" presents

At the end of the meet the growersvoluntarily passed a resolution

thankin the Orogen Agricultural College ter its interest and help in the

problems of the hop growers*

s a natter or record the criteria talk which was later publi shed

the Journal or the Institut* et arming Vol. xuvu lio* 7 (Vol* =VW

Near sorles) July 1931 is include do; It fallout

The ho p is a perennial eltiebbsg pleat whit& arra
trona root .stso or orgrouad sten* Thayer** tams set eat tientUse
undersroumi stems ohieh tern roots end stems, *es gravers toter to these
underground reanhich nes pleats ere *et outs es sreote". The above
around stems or /Ines dio book spelt learmail arise * *oh spring Stealth* belay
vow' portion. rhe abeam omit sten er tine 'Shea yertieel toms end grows
oleohmiee it direction whiah is different fres nett of our plants*

The hop is one.ar the ten crop plants-which ore dieeeieus is nature.

It earrlos its a tiAnsors on separate pl . &aver the resale tismiteo

Sometimes one sees pleats chleh have both male and tal flowers an the
same plant* These art known as hermaphrodits*

Thews hermaphrodites ae up the Sin* grew pot unpredustive or fresh
plants which are discussed herein* Tboxy are of emaparativaly little Taboo
and should be dui up and completely grubbed out* Thou roots Use true
and produo* this same type er hermaphrodite plenty Way of the wows are
of the 'pinion that they ere at thi* nature Weans, et same injury* eon*
Wettable work has boon, done, however. to wary that inlurr does net eaves this
saaiiticul and neither doss disease* it is a true horsditstrysauireeter of the
plant, and for that rose= those plants should be completely, dmit ant* When
nape roots are obtained they should not *ow from those This her*
maphrodite type of plant was very (woman in magy.or the yard* this past
season* I noted thwkisery to of the pickers took any soros fres these
hills wid so thoywere a total loss. These unproduottiss hornalihronts pleats
are ocoupying approximately one per aent of the spew, eft our yards and they
should be re:; oved*

The °hops* whieh ore t are in reality the fonele tatlareseenees
Botanically these hop *ones are strObiles or burrs* Ileydevelop In the
exile of the leaf independently at the male plants and *entrap/ to the
opinion *teeny grerere, there is net a great Oat relation between the
development of this Rio telsrOsssuss And th, alas Pluto It is nit
essential that the mole pleat be present Set this flexor to &relay*



This male pleat oarrios the male flower on an altogether difforOot
ponying infloresoonee bras the Am le end eon tributomi the pollen *tisk le
necessary for the development of the seed* Ot cours* the seed odd* ifeight

to the hop ilowie end in that 11047 may be of vibes On *s ether heads burn
discriminate spinet hope which are moody and earn 4 IMMO oneunt Met*
Still growers ere *t the opinion that they do not reasive a premium ter
hive which are not seedy. They to no *hence* therefore,. snd hare ecoveral

=le plants distributed armed the yeas to add weight to theishoplis

Mere than 600 poor* of hope in Oros= raise *beet $90000 boles worth
$3,0000000 on sollo 18,000 acres each year (see Pig. 6) Newly twouothir40
of the hops in the United States are :Wand in Western Orogen la a relativism.
ly small area of the willowette Valley* There is that is in the

hop growing industry First there was prohibitioas later there were oat.
Weeks of gips and red spider, Lately there have leen the droadoe dowg
mildew dieeases low prises, tariffs, poor stands and =productive pleat,
to'heratetheinduenrYi

A. Gammon unproduotive plant and maybe the most 'outstanding one in

out yards is the cite Which srpee eermoo04 WV* is dark Swoon in 400101,
an4 beai4 no floOere, either Male or female, This unproductive plant is

referred te hY writers ass bastard pleat, although this, term is used
in describing the hermaphrodite plant** previously dimouseed. It is dlr.

tisult to Say what (*uses this condition,* Some as et the Opinion that
these plcuts change from productive to unproductive with, the different sea*
vats. ,That is, ono yeerleu unpreductive plant mayAepreduottirle and the
next year unproductive. Bome*re of the *pinion that this is a disease
conditiec arid ma04 Wanted by-OnsICt ihsc4trases. Virus diseases of hip'

Imo .in EnGland but 1 have no reports ot them here. There is a stet.,

ler oondition in potatoes too= as Giant Will whore the potato plant,growe
te'en enormous site and produces small or no tubers,

One 40 acre yard to Oregon which was set out orwers1 years age eems.
tam ned 6,000 of those unproduetive pants* Theee AMMO were staked this
year and witl b e g rubbed out. Without a doubt it will be a eonsiderablo

task to got rid of all of the its of these plants after this lend* or

time. These 6.000 plants oecupied about 15 per tont of this yard. Oa
the Immo there is nearly roar or Stye per sent of the plente of this
nature. Similar to the herasPhrodite plants thee. unproduotive pleats
should be grubbed out and removed, They mid absolutely nothing to the
yield but take ire than their share of moisture end plant feed*

Another plant, *Ash Genie* considerable worn' wit the hop Sreeens
is known as a sleeper°. this plant is fairly oommon and is charaoterised
by a hill 'Which makes no growth or sends out Just a few short arms, not

sufficient for training, lir. Xennedys Manager of the *brat Ranish at
dependence* Oregon states that they plan to grub out all of these *Sleepers*,

Me writer's at 'ea sailed to the condition of s yard neer Weedianiss

00.4PM4 This ter old yard oftaglish ablators consisted at la awes.
Nearly two awes in one corner of the field eontsinsio with 1Wwlelooltiolnos
nothing but willeopste. The owner stated that this mos outsiders* the nest
fertile and best part of' the yard before the hops =re pleat Uelvers

no *repose obtained. ?resell appears:noes this eenditionissa, +soused br
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Good roots Spring 1951
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Undesirable Roots Spring 1931
Typioal of many being planted.

Colleoted from growers
setting out yards.
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Grown Gall Disease or Rope.
lenediet Yard, Albany, Orogen
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April 1951
SeaYey Yard (East Corvallis), Oregon.
Planting Hops Iron rod to murk place

of planting while spading
ground around hill.
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In*. at Ocorrantlis* Oregon., who tarnished extellent TO toot *Aar poles

at a pie* at 480 bliwersolo

OSI April..Se the entire hop yard 'was surveyed with tto iststane

111r. Sari Price. A. loultur4 Ibigtrneer brae Varieties of hops were

planted re es svot.ernttinge in:duplicate plots. bah plot Ion listed of

throe 'roes of 1.4 astking 4$ hals. The varieties

planted in duplieate were Late Clusters, Burly Clusters and Tuggle*.

ale pleat* were placed in the lirt end the ,lip, r ors in the yard.

On April SS < Isantr honing* Iwo transplostedliok the greenhouse*

arraogoseskts were node with Mr. .Dean,:likolker,*11 11.40Poidcace

furnish mot cuttings row 'inpredustive, plants. thee* lane .plantivihish

Prod** no haps = *sots of typieal, Be 'Fines were obtained trim the

Linn 'and Lilo hop yard an roots trot the leverien 'art etr NM* obtained

from Br. Senedistto bath at Albany. Bergen.

On' April $0* the entire *se sore .ystrd was eospleted and Sash

htlt. had been planted with's4ther root *Putting., 'er seedlings.

The following radio talk on hops was given,

RAM MI* OM OP NOM

,I t; o*1 the *OK cOorse ear airing **aeons with rnbich
grows: hair* had to *contend soot et the a are no* lie
*holly* proud** Ot. their WiNl excellent 41114101mWme ding the *Malt

itt!.at Ste" hikve wirer had welt**
shape far irisiosr oars .

eons akevers1 grawfirlo Wirris
difficult, In getting the yard,

The season started with ually warm and tine working eanditions
in February. Nagy growers did mush of their hosing, pruning, sad re-
*Atilt' at that tine. Then followed the heavy rains and floods whisk
sauna td suarly all of tko yards on the river batten* with eaVhilis from
one to *lest or ton feet at rester. relIowdzig the flooded 0oAdititia tali
hod drying wind*, 'kick 'baked the foil eat left it in a very 'peer eel
**dittos. Growers have re briskest inplosentS and other di watts*.

ta some emstimil Vow. lok,_ 4
tie raini as tar

doing the crop slush value ter VIA last tie nottha. In the leave 'astatft

Val lent there have been some rains uhioh have helped the growing of the
crop*



bum ire rtaus s of growth,
ng from a ro n up to vines which ha Veen
In other words plants all the tram
eight foot in length. There is eon iderab

in growthgrs h within a yard, but the ohtof difforonoe is in yards
worked bruary and them, uhich were not *orked until tbo
kik, tiny e foots of this time of working o our various

insist disea ** pests, as well as in yields should be rather striking
this year » rewers in general are of the opinion that the difforonee
in will net make very ssah Whom** in yields, and praetioalli
no nest in time of picking. Without a doubt the tins of devolop-
ing seed-boaring parts to practically all crops is regulated pretty
mush by the length of day,

t has boon suggest that the ds wh oh have made the most
growth to 4640 will woe sub jeat than Ohara to in soot and
$ well as suffering more from 3.aek of moisture if the missed

Our e +conditions 'motions, This romains to be soon.

ny of tho ys,rds are training their hop* at this time. 1 have
e report of wages at OM per dsy for laborers doing this

Stookbsrgsr in 1484.D.A. tullotin go, 8O makes the
following suggestion in regard to training* "Ks a vowel rule is all
light preduoiag sootioos it is advisable to train the first runner.
Zo tho homy protecting section the second runner should be ohoseo.
Two rumors are usually try-toad to **eh string. ear, hiring taka to
twine them from left to right about to string." lo is also of the
opinion that under oertais conditions th* yield per hill is directly
proportional to the nuebor of vino* trained. Ho is of tho opini on,
therofere, that oxeopt on very ham, cropping land. better results
should fallow when skvvinos to each hill are trained rather than with
a smaller muibor. Seri le * uniformity of putties la the
training lima in this **Wax.

Vow growers are interested in .4,- b not cultivation of
hops. is 004 practioo and. one *bleb should t Oonsidorablo
attention. to gOnoral.most hop growers do 14 excellent .job of culttro,
ties. in feat bore sm, be one Olikeeicherethey...erie able_to rase* 00*te...
Cultivation work with other crops., that the ;:Weedl' faster" is
lapOrtent. ones and that' "Iluittratitiet.ShOnld bo:,-S0
of all estOpt the crop being grown %loss thoro
seil ionattiona additional workincietibo. actor*
doos net *prior to be of great importance, in tart oultive
damage by root prOning and b000mo: costly tioe:rather than
fa or loenefit-'

Soothed, now used for eultiva ioa airs lead
ties in the yards. I have notod in ammo yards ilboro the sultirat 6
d open any number of hills, eat the disos have scut or
in tiro and loft et* out plsitt expo**, to the Inv rotting organises
as mom in our soils, One of the most oanson 'pastime vhiAsh
Lug at this time is in regard to these rotted crowns. Some yards

report fibres from 10% to 30% of the hills rotted. Some of this ***ditto*
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may be due perhaps to careless cultivation practises. Of course grower*
eannot wstoh all of their help and helpers cannot be esiected to taps
the ears that the owner of a yard or forenan would ordinarily take.
Tractor men operating at high speed invariably injure some plants. par-
tioularly in yards where they are not planted very straight. Also, un-
unifora *conditions in the field will throw tractors out of line and are
responsible for sone of the difficulty.

Cultivation. therefore. should be designed to kill weeds and to
refrain from damaging the hop plant in anyway. Any outs or tears in
the *rows may 3esi to rotting. The work should al*, be designed to eery
on these operations at the least cost and the operations shesld be timal.

There is just one other point which I eare to touch on at this
time, and that is in regard to stripping and spraying. Most yards strip
the loser lures from the hops after they have reached the wire. This
operation ishOuld be carried on with the least poasibles4smage to the
plants. The chief value ef stripping seem* to be ti reducing the amount
of leaf area that must be sprayed for the various insects and diseases.
Frog; that standpoint it may be very much worth while, but injury to the
vines is. of course, to be avoided.

The importance of spraying is recognited by all growers, The
details of the *PM program must be left to the entomologist and plant
pathologist, bet there is no doubt that spraying, when well managed, is
profitable. but that when managed poorly, it may be costly and yot not
giver the results desired

with the *oilstone* of Dr. A. P. Lengley, chromosomes from the

seedling hops were seunted. One hop showed a very characteristic

chromosome number of eleven and another showed a count of ten chromosomes.

Other material mus "fixed* for making counts at a later date, Praetieally

all of the published work shows that hops contain tea chromosomes in the

haploid or redhead number.

The period fros *ay 3 to May 6 use epos in surveying the hop

fields in western Washington for the downy mildew disease. The disease

rye extromely prevalent at this time end vas doing soasiderable damage.

Many of the gravers were discouraged and it appeared that most of them

were going to de little it anything ,n regard to the disease. A meeting

of growers was held during this visit and the writer talked on hsibreeiing

for disease resistant varieties.
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Hoeing
Seavey Yard ftbruary 1931
South Corvallis, Oregon.



February 1031
Seuvey Turd :ieuth Comullie, Oreon.

Hoed hill -- before pruning.



February 1931
Seavey Yard -- South Corvallis, Oregan.
Rood and Crowned Hill -- after pruning.



Othod of tying string to stub of old vine.
Frank Du Bois Yard

South 7oodburn, Oregon.

4 9



5 5 0

A hop grew. si meeting was held at Oregon City at $ p.m. on

the evening of May 19 and a discussion of hop breeding varieties,

agronamie practises was given by the writer. There was a large smount

of interest in not only the downy mildew disease, blot many other trouble*

sueh as "sleepers" and virus diseased plants.

June I was spent at Forest Grove, Portland, and Newberg studying

the mildew disease and particularly resistant plants. The resistant

variety grown by Mr. Miller of Forest Grove was observed and it showed

extreme resistance to the disease, while tar minding plants of the Late

Cluster variety were badly diseased.

June 24 was *pont it Salem. Woodburn end vieinttY* and Jun* 2,

was spent at Ingependense Newberg and vicinity studying the downy mildew

disease.

July $ was spent ix the vieintey et Spriagtield, lugs** and

Cottage Greve, Oregon, where some badly damaged fields were observed.

Mr. 1. Anteroom of Springfield had a large ameuxt of leaf infeeties

and "spikes" of downy stildew which he had not Observed in his Zarb'

Cluster variety. lie was advised to do some picking of spites and to

spray. Tho John etveryard at Cottage Grove consisting in part of SO

sores of Lat. Clusters was praetieally ruined with the mildew disease.

Praetically every plant showed iteavy isfeotiOn both on the leaves and

spikes. This grower was not at home, but from other sours** it was

understood that the infe4tien appeared very quickly and that OR the

previous Sunday the Yard p *pared to be in good condition. This yard

had already reached the wire and gave every prospeet of a good erop.

The infection was too great to do anything at this time, and as

understand it, no hops were pinked. Os this date eonsiderable damage
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teavey Yari of Early Clusters rirhid

by Downy Mldew Die.

Goshen, Oregon. 1931.



to the files variety by red spider was ob din the Harrisburg

section.

On July 3d 1 visited the yard at Champoeg and found that there

sae still WA enormous *mount of mildew ;resent* At the Ross Wood yard

at Dayton, Mr Noakes, representative of the Ray Hop Company, stated

that they were planning to spray for mildew at the Ross Wood yard.

There was still eonsiderabl mildew in waste places in the Ross Wood

yard, but he had picked most of the spikes in the main field. Mr. 'Oakes

reported oonsiderable damage to their Rickreall yard from thrips The

entomologist at this Station, D. Cs Note advised the use of a nicotine

spray, 1 to SO4.

on July dth Mr. Butler of the yard south of Corvallis milled and

advised there was eonsiderable mildew in his ya rd. An investigation

showed that there were many spikes, both basal and terainal. There was

some little leaf inteetion uhloh he called blight. NO was advised to

*Jessup the spikes and not to spray. The wolf and at Brownsville was

visited that afternoon. The yard was in very bad condition, due to downy

mildew. There vas Considerable leaf infeetion, a a well as spikes,. The

Early Clusters were by far the worst of any of the three varieties present,

although there- was oonsiderable infeetion in both the Late Clusters and

Red Tines,

On July 'Mk the Hiner yard near Independenee was visited with

Dom Walker. Thrips were doing oonsiderilible injury's& he VOA Wised

to s with nicotine 1 to $00, The Borst yard had oonsiderable mildew

in some portions, and they were beginning to spray. l was edvised that

they did not sway the Ross Wood yard on &mount of to such wind,

July 5th end Oth were spent in the Taking sexton. We visited the

MeDonald polo yard at Donald, Washington. Rio 1111 acres of Late Clustoro



Basal spike in front of pole.
(Not* normal vines)

Puyallup, Washington.



Spikes in hill (Note normal Tins).
Puyallup Section, Washington

Janos Caplan, Orting, 'Nashington.
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;pikes from field.
Puyallup, r'st shington.



showed some chlorotio trouble. The symptoms were chiefly patches that

were light in solos near the edge of the leaves. It was difficult to

tell whether it was dun to drying or possibly a virus disease. Ne

advised that they were getting about 1 1/2 tons per acres There were

mem aphids present, but he stated that he could keep the water off at

a tomperature of N for two or three days, or one day at 104 OA

eliminate *11 the aphid trouble, Most of July 9th was spent in tho

More distriet4 There were 8000 t gees of mosaic. Mr. MeOrath at tho

bank at Vox** seemed to be aequainted with most of the hop growers'

difficulties, He stated that there had been some rumors of mildow being

present, but wino were confirmed. No mildew was observed by the writer

in the Yakima section. Mr. wrath stated that the Mame hops wore

dark green and that they brought 8 sante per pound les* then tho

Takimas.

July 10 was spent in the Western Washington hop growing section.

Most of the yards in the vicinity of TWO& were still shoeing oonsidertble

mildew. The Usher yard at Klaiber, Walihington, also showed eonsidergibli,

infection, Preetically nothing was being dons in the may of spraying or

dusting. The manager of the timber yard reported that he had 1 344

bales of both his 1929 and 19$0 crop still on hand.

Many grafts were ma to in the hopyard on July 11. The grafts wore

made at tho suggestion of Prof. R. S. Stamen. Nis letter follow**

*Maw thanks 0,r your letter with its interesting information.

I look forward to receiving many reports in du* oour e from you inwhich

your experiments will teaeh us here *my USW things New to return to

the subject of the variety us being tested in Oregon. There are certain

oonsidoratious whioh I want you (and your virologists) to think over



45 is a preyed 'earn of a sal* disease see * paper in Amelia

Applied Biology. Vol. XVI, pp. 468. 374).

*Mew all American varieties are militant to 11.4110 disease and

vite grow* st, ity. (see page 66S) proved to be 'carriers of it. If you

are growing anr English Golding variety in the United States, it unit

be remembered that all Gelding varieties are susceptible to semi*

disease and it plants of M45 wore planted adjoining thea. the Golding*

would almost eertoinly be attaeked and killed. the virus being trans-

mitted either by the knife in outting the hills or by inseets. There

is a further point to be **moldered. It is not probable that American

varieties in the nattye his are not toerrierst of mosaic but mill

become so when M45 is grown adjacent to then. - in which ease the

possibility exists that it might in the future be impossible to grow

Englieh Gelding varieties adjoining American varieties, as the latter

would all be turned into 'starrier** i Of course, your Ameriean varieties

mbe 'carriers' new. in *Mob case you would have nothing to fear from

1145. It would be **treaely interesting if some one would graft healthy

scions of agr English Golding variety (growing in the United States)

on to ayArserioan variety and observe whether th*y contract easel* disease

or not. The variety Puggles is resistant to nestle disease and is. or

maybeceme. a learrier# of it. Prom your point of view, therefore, the

ease of Mugfiles may be considered to be the same as that of your Aallriean

varieties.

If on th nking over these considerstions you wish sae to send plants

of M45. I could. I new find, semi you more than 80 roots probably 60.

That 'mould allow of the arlet,' heligtested at two eestres. What would

be the Wit month to send them, so thet they could be planked onarrival?

I. think it 'meld be best to sand them packed in soil, so that they would



Wm. Cyrus and Hungariala (Iiiderw
Hop.Frank Illier Yard,

Forest Grove, Oregon.
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not d out.

"Tours simper.

*Prof. E. S. Selatea.*

On July 13 mildew was found on the *ones of Early Cluster in the

Linn and Limn yard. Several outstanding Bavarian female plants were

staked in the Benedist yard at Albany. Those were at the right of the

road end drier. The flowers were in brush on this date. No males

(Ionia be found in this yard. Obser vation at the Ross Wood yard

fertiliser trials shoved that plots 3 and lit were outstanding. They

appeared to be darker green and had more arms.

On Jul 13 the grafts that were made a few d *re previously were

doing well. Need killer was platted on morning glory in the Butler

hopyard on this date. Sodium chlorates Atlaeides sad Vegetal were put

on in spot* in order from the north to the south.

A hop growers' :meeting was held at Salami °roosts on July 11 at

noon. .A talk was given by the writer on the hop breeding work. The

Mattress yard near Viheatland was visited and oonsiderable eon, infeotion

on the Early Cluster variety was observed. The fruiting bodies of the

downy mildew disease gave a whitish apparatus. to the sone and Many

eon*. were email and hard.

period during the wsok.-end et July 10th was so het and dry

t. of the seedlings end grafts were lost. They were lost even

in spit. of tarnishing shad. and watering*

On Jay 13rd o vittit was made to * sr at Forest dross, and

seed of his downy mildew resistant variety was obtained. This seeds however*

had been throus* the drier and subsequent trials showed that it would not

germinate. Peoullar plants in the yard of Nail Rattette at Fargo, Oregon,

were noted use plants had whit. head* in *harp contrast to the green



tips of normal plants.

The period fro* July 24th to July Elth was spent in ***fermi.

with Dr 1. Steekberger. Yield trips to the hop yard and various

growers yards were also made .

e first hops that were picked in Western Oregon were from a

yard of Tuggle* which eta, badly injured with red spider. This yard was

picked on July 31st.

On Auguitt letnOtice was even of the arrival of a fiord ear for

use in conneotion with hop breeding work. lt was a Model A De Luxe

delivery oar, for No. A.441164313. The ear wa* delivered Tuesdsy.

vast 4th.
Most of th

at Corvallis, harvesti

'bias in the Bill ins *Out in harvesting the yard

fertiliser trials, and collecting seed « e

sources of the seed eolleeted this year are given in ?able No,

The Ross Wood fertiliser trials were piokod on August 31st. It
required about all day for two piekers per row to ek the 00 hills.

In his yard he picked in three sections Each section was 50 rows and

thero are two *dors to a rew or a total of 100 pickers to a section.

Be uses five kibis and fills them in less than a day. Shah kiln is

dried for 10 hours. In each **sties* in addition to the piekers hip uses

a weigher who carries the tripod for weighing the hops piakedi, sa the eery

who records *tusk nueber. picker's =oer aixti the weight of the sacks

a wiro.down she lets the wires down for the pidlerti, n Tine cutter* who

cuts the vines after they have bee* piokedi and a sack hey who gets the

sacks ready In addition, there is a foreman in charge of the throe

sections. There are three fireman, one on each shift, and a drier non

who is in charge of the drying. The drier msn is usually an experienced

hop drier, and receives *bout $1 per day.
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The hop floors in the Ross Wood yard sr 31 rioort by 32 feet.

The hops are laid 24 inches deep, and there are 10 hales of 200 to

215 pounds to a kiln. Two hundred pounds of dry hops equal Mbout 25

hills, or 8 pounds per hill, There are about 150 sacks at $0 pounds sash

to a k ln, and the 50 pound sack dries down to about 15 pounds,

The period from September 15. to 22nd was spent at the Doninion

Laboratory of Plant Pathology at Semnichton, British Columbia, and in

the hop yard* of *Weft Columbia A oonferenee was held with Mr. Walter

Jones of the Dominion Laboratory, who it working on the downy mildew

disease of hops. In the laboratory,ho showed that it was vsury easy

to inosulate cettylidons of seedlings and produce both oonidia and °wiper***

In each cotyledon he gots anywhere from 150 to 200 oesporess der says that

des' 7, an4 90:40.04 re humidity giVe the opts *ovations for mildew

infectious Their' laboratory work with the,dosel mildew disease sus rather

limited, but nevertheless some very nice results have been obtained.

The hop fields on the mainland showed ocasiderabte infection of

downy mildow just coming on. This was duo, more than likely, is the

hsevY rid*, 'hick had root occurred. Br. Jones hod visited the yards a

few dmrs before and found no mildew, but wasiderable infeetion wt:* showing

in several of the ids which had met been ptoked et this tire. Om* of

the largest yard. bed just completed picking, and the foreman reported

some cosepti lly fin, results from their crown treatment trials, using

solver limo dooto

Thore are about 1,000 *ores of the hops in British Columbia.

These are in a few large yards, The largest yard ioeated at Suaisen is

operated by tie. A* Li vemley of Salem, Oregon. Other yards are in the

vicinity Of Agassis and 5srdiee The luIbert lop Company of Sardis, Britt*

Columbia, is growing a variety known as Fast Kent Geldings, whisk they
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Spring 1'41
klorst Yard -- is depend,] Oregon.
Grown (Irautment Copper-lills Dust

Applied by hitting hill with
"gunny" sack containing dust.



Corn planted in hops not trained.



slate is very resistant to the mildew dime* . It appear to b$ a hop

similar in 10110 respects to the Tuggles but of different quality. Seed

of this varier me obtained in the fields of the Hulber t Hap 000P.147.

As fares e©d be ton, this is the only variety that has she such

resistance to the disease. qtr. Hulbert is enthusiastic about the

variety, and believes it has considerable pro mits both tram the stand-

point of disease resistance and quality.



Hop GRAIPTING TRIALS

Beginning on the July 11 after the hop plants had made suffieient

growth, several attempts Wore made to graft one variety en another. This

work was initiated at the suggestion of Professor N. S. Salami of Wye*

England. In the following letter, he suggests the reason for making these

grafts,

"I gus very glad to hear that the "1146" arrived safely,
and look forward to hearing more in the futarit.

"1 should like to point out an interesting -and important
pie.. of work which requires to be done in your ornertry net*

As you row, ; think N45 is a prwed goarrier" ,of the
*softie disease* and cos ha* found that All Anerioan varieties
(Oregon and Oalifornia clusters, New York) after Wilting been
grown in our hop garden here for several years1 are also
carrier's" of *male disease, it is not brown whither your

Amrioan varieties its they are growing now in the U.S.A. are
"earners" of "meriaies* **fore there ii any *halo. Of "Ur
operating; it is very desirable that grafting experiments are
made to ascertain the point.

"Nay I suggest that the following enoriments are carried
out this seasons

"1. The grafting on *46 of **ions of any mosaie.cluseeptible
variety. The variety aramling, or ilanterbury Golding, or row
Golding would be suitable but the English variety TUgglee is
not suitable, as this variety never tikes the akeette disease
but say be a sorrier of it* If you cannot obtain a susceptible
English variety (but I do hope amok will be available)1 scions
from Ake hops in yards of American varieties should be used,
as I have found same to be susceptible to the *WWI. disease.
It positive results are obtained (as they certainly will be if
en Eglisb meigki.-sustsioptibl variety is used on $46), it will
forailiariss you with the symptoas of mosaic disease.

"2. Itoraie-susoeptible **ion* of English varieties
should be grafted on Amisrioan varieties in Morioka hopyirie,
so as to ascertain whether rat those varieties are "earners"
or not.

"3. By use as "'atolls" and also as "stooks" etika Ainsrieart
hops shmld be tested to find out whither they are "earriers" or
not



Graftinr hop varieties

In :xperimental -ard.

Corvallis, 1931.



*4* The English variety Pegg es, whioh has now been green

for many years in the 11.54*, should be tested to find out whether

it is a *earrier* or not.

*Ile operation of grafting hope is very simple. It is

deseribed in the enolosed ertiole* We use rubber tape, a simple

of which I imolai., to bind the stook and anion, and tubber solution

to hold the ends at the tape, to save the trouble of tying.

*Tou will forgive, I em sures my suggesting this line of

work to yam, but I know of no one else interested in hops to whoa

I eould write* If you cannot find time for the work, eould you
possibly send a eopy of this letter to anyone who has the fieilities

for the "Wet

"You see, the matter has an historical side, - if it is not

aseertained UAW whether your Amerioan varieties (and the English

variety egg .-eat areetoarricirear mosaic or not, we shall not know
in future years what part *1140' has played.'

The method used is given in the small oiroular entitled *Virus

Diseases and the Grafting of the Rep,* reprinted from "The Gardeners'

Ohroniole,* of Mei°1.25* Per the rubber to *over the grafta, dmotal

dos Isms mood* in ell about 25 grafts were made and **viral of them

appeared to grow for a week or more* Nowever no positive results were

obtained, even though shade vows supplied to the plants grafted* Shade in

the form of suall white *loth eovere in the form of tents vas supplied*

The hop weather and dryness at this time of the year without a doubt

vas this ehief reason for failure* Temperatures of over 100 degrees Fahrenheit

were woman at this time of the year* Similar work will be dons in the

greenhouse during the following spring season. It appear* that this work

Sonnet be dome out of doors as the weather eonditions are very unsuitable

at the time the hope are reedy for making grafts.
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1045 V9rinty from rngland.
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FERTILIZER TRIALS ON MILDER INFECTED HOPS

It is oommon knowledge that fertilizers have an effect an both the

susceptibility and resistance of plants to disease. Trials, therefore, Imre

designed to get the effect of the different fertilizers an the d0,41 mildew

disease. Three trials were laid out and each of them included the import-

ant fertilizers, nitrogen, phosphorus, and potash, alone and in various eom-

binations. Sulphur was also included, both alone and in combination with the

above ingredients. Laudplaster vas also used because of its rather common

usage in this section.

The first trial vas put in the Frank Dubois yard, at Woodburn, Oregon.

These trials were laid out in single three-raw plats. Eaoh plat contained forty-

five hills of hops. The second trial was put out an April 24, on the Ros0

Wood yard. These were single -raw plats of fifty hills each. The following

week a trial was plaoed on the Seavey yard, just east of Corvallis.

in every case the fertilizer was very carefully measured out and ap-

plications were made to the individual hill in equal amounts. The fertilizer

was put in a oirele about the hill and far enough away tram the sprouting

hops to avoid damage. In no case was any damage obtained.

At no time during the trials were there any marked differences between

the 'various,appliCation . it must be remembered that after the applications

it became very dry, particularly during the mouth of May. Good rains, however,

came in June, but no response was noted. It is reported that similar results

were obtained .in most fertilizer trials in this section during the past year.

In oases *ore excellent repponse,vas" obtained is former years, very little

response was obtained this year More than likely the failure of fertilizer

itself was due tc environmental conditions this ye r.



The resulti of the fertiliser trials are given in the following tables.

Only two of the trials were harvested. The third trial at the Seavey yard

at Corvallis MS not harvested, and observations only were made at this yard.

From the standpoint of getting the effect of these fertilisers on

downy mildew, the trial was not successful, as the growers picked spike* and

infested leaves, and in that gray kept down the mildew. Work of this type

must be carried in yards which are under the experimenter's control, so that

the effect of the disease can be obtained. The following year it is hoped

that this trial can be carried on in the Horst field,whioh is set aside for

downy mildew. work. Results from the 1931 applications, however, my be ob-

tained in the spring of 1932, and these plots will be carefully observed

for differences in amounts of mildew.

Of course, the trials would have given better results if the plats

etuid have been replicated. Lack of time and land, however, made replisa.

tions impossible. The differences in yields are not very great, and none of

themare significant. In the trials at the Ross Wood yard, the probable

error of a single determination of a cheek plot is1.12 tons. It is impossible

to obtain a probable error of the difference in yields of any of the treat-

ments because none of the treatments were replicated, but none of the dif-

ferences in yields are equal to three times the probable error of a single

determination. And none of the differences are three tines as great as the

probable error of the mean of the check yields. Only three of the cheeks in

this trial were used in deternining probable errors, as Plot 17 was very

weedy. The weeds could not be removed from this plot on account of the "A"

frame which came at this point. The yield of this plot is reported but the

low yield is due entirely to the weeds.
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able error of the mean of the check yields is i .067 tons. The probable

error of a single determination is 4 .13 tons per sore, None of the differ

elutes in yield is as great as three times the probable error of a single

determination. Plots 14 and 13, however, do show a slight significance

when compared to the probable error of the mean.

If one assumes that the P. E. based on the cheek is a generalised P. 11.

then the P. B. of the difference for the Ross Wood yard is # .189 and the

Dubois yard 4 .184.

in general, none of these trials have showed any marked increases in

either yield or susceptibility or resistance to the downy mildew disease.

It must be remembered, however, that the extremely dry conditions in May

may have resulted in a poor response, to these fertiliser applications.



April 9, 1931
7ertlizer Trial

Frank Dubois, South Woodburn, Oregon.
Pet© of Application.



Table No.
mauve TRIATNalt 1

Dow Mildew Inteetool Yards

*11

04.6

042-0

404-0

Se treatment

12 Nurtate et Potokoth

Treble phosphate
Nuriate et Potash

INV Treble Phosikebe

13$f sa, Nitrate
6,13# Treble Phosphate

No trioteent

2418# Nitrate

10# Is Nitrate
410# murtato of Potash

2#3410 Ns Nitrate
liso *lariats ot Potash
133# Treble Phosphate

100 salt*
No trattment

120# Wrists at Potash
1001 attUer

11*# Treble Phosphate
100# Sulfur

266# No. Vibrato
Matta*

Na Nitrate
)20# Noriate at Patash
IX* Treble Phosphate

Lead plester

not r 3.6 am4 l s If Teri
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Tab I* No.
/12111.12112 MAI LAU CIAISM Rae

D* laldow Infootot
Iwo Wood Y Orogot

laglo 1 6 Aoro Plato 1921

0.124

I 444
4004

9 842012

10 SW*
Ohook

12 00042

13 04200

14 2.400

15 0122
16 landplastor

17 Cloak

42

46.55

524 5.44045-41-41.04$

38404243.2545

1.4143 48.54

0454045

406

521 4.1 1.359

40 3.704 1.231

451 5.640 1.220

490 3.920 1. 301-

10,44.41140.4141.46027 558 4.8% 1.435

2 -5741.444441 511 4.243

401 so14 14248

411 5.336 1.112

417 3.812 1.210

405 3,240 1.9110

425 3.400 113.5

568 2. 0.951

471 5.70 1.2116

374- 2.992 0.991

810 x,180 0.853

21111 1.266 0.752

4845,4044 .42.401464.901304Ii$4546025

48-44041047.40.2145-4144545.55

41,649.44.4745.446440474430.4743.2

44.42-4304542404044.0200.21

44.41.450400434204941543.15

504149430600120234040

49.414004640-4941-4043*049

45.44.011104510414,4247-3401404

410404940.1021445.11

50.42424641-38.13



Tele Mo#
IPUTILIE713 TRIAL - Lirir CL Hos

Dom Mildew Wombed
F e Yard Woodburn 414114011)

Three*Rer 1/20 Atte Plats 1931

14 °book

2 0442
3 044
4 04200

4400

ebeok

7

9

10 Slater

4048.67.46

4140434941.44

4544041444549

534041044044.42

5641.12414004641

3$49-1144.11,

11 Cheek

14

18

16

17

00012

04200

10000

14242

Cheek

!Awl lister

57440274

1106041,4444404140

51,5301644404$045020

1 544.36424046460444

26,42.14044146-44.054041.45

550.1642440524542

40474249040464640

5641.41.14.3740434$

3141.62.4441

2.45 *116

160 2,40 .165

*70 24,70 *900

266 1#61 #192

281 241 #036

311 3#11 1 016

U3 3143 2.O
$11 3.11 1#031

114 2#64 41110

314 3#64

315 341 1.116

411 4 51 1#110

417 44,5? 1.11111

320 3,30 1,016

391 3,99 10310

314 3# 14 1446

270 2,70 *900
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Picking hops in
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TAR L TRIALS NOP$

Thi trial to determine the yielding ability of the three les.diug

varieties of heps tte Clusters, Early Clusters and YUggles vas cesducted

at the experimental yard. These throe varieties were planted from root

cuttings in duplicate plots. Each plot consisted of three roil of 15

hills in **eh row. Plots, therefore, contained 45 hills of hops. Because

of the extremely dry weather, the stand of hops vie Tarim. The

slating hill*, however, were replanted with seedlings Weems* roots of

the variety were not available late in the season. The *tend varied

all the wily from 66 to $6 per sent. The missing hills, however, being

planted with hops did net attest the growth of ad3olning hills. The yields

were determixed on the etas' hills picked.

The highest yielding variety was Early Clusters. This variety was

followed fairly closely with the Lake Clusters end the lowest yielding

variety was Fuggles. Both of the Cluster varieties yielded over met bile

of dried hops per acre. This is considered a very good yield for the first

year's growth., The eld:of 'Niggles we low, as xpeeted *0 indicates

that this variety is not worth training the first season.

The center row of each plot reeeived a little different trestment

than the two outside rove. The roots which 'ors amid to pleat this center

row were rolled in lendplester, It was hoped that same information could

be obtsined on both the effeet of la plater ea yield and the 0feet on

disease, if any, in these roots. The results show that the leadPlaster had

no affeet on yield and that it sore than likely is not worth While. in tact,

the roots *lob were rolled in landplester showed vest difficulty in

sproutims and many of them had to he taken up and dipped in water to remove



2.

the landplaster in order to get then to sprout* Of sours', these reoults

*ay be due to tho abnerwilly dry conditions at planking. It must be borne

in mud that son yerds set out at this time were entirely destroyed by the

dry *lather end no orop wee obtained. In moist years lendpleeter on the

roots, the same as lendploster applied to other things in this locality nay

be ettagated but neither thee* re sits nor observations showed any

particular vats* for this treatment.



TABLE NO.

(3 6

NOP VARIETAL TRIAL
Corvallis, 1931.

Plot No. of Ellis
Picked

Green Wt.
lbs.

1. L.C. 14 17

w 13 15.9

9 11.2

11. 11. C. 10 16.4

11 11

13 17.6

111. Ps

T. L. O. 1

2

3

14 1.7

13 .9

9 1.1

16 11.6

14 15

13 12

2

4100-11WIllt

Dry Wt. Dry Wt.Less Treatuont
lbs. Seed Pounds* of vines

alter bar-
vesting

4 3.86 Vines left on wire

4 3.86 Vines out from wire

3 2.89 Vines out off at

ground.

3.5 3.38 Vines left on giro

2.8 2.71 Vines out fromwire

4.4 4.25 Vines out off at
ground

.4 .39 Vines left on wire

.2 .19 Vines out from wire

.3 .29 Vlnes out off at
ground

2.6 2 61 Vines left can wire

3.7 3.57 Vines out from wire

2.9 2.79 Vines out off at
ground

6.3 2.0 1.54 Vines left on wire

17 4,06 4.44 Vines out from wire

10.4 2*6 2,61 Vines out off at
ground

2.4 ,59e Vines left on wire.

2.2 .49* Vines out from wire

9 .2 .19* lines out off at
ground

The Late Clusters grow to an average of 15..1/2 teet.
The Zany Clusters grew to an average of 14 -1/2 feet.

The Puggle$ grow to an average of 10 fest.

getbted.



Table

Yields Per Aare of 8 y!1ittl a
Ls Trials, set rarimrimental Tort

Comilla, 1931

Iput $ Variety Luber ; st s lots Avers's. loldi
O. f nil ; kt r Miro

3

4

5

6

36 11 244.8

34 10.7 251.2

se a 20.

4Z

17

31

9.2 1704

8.1 11410

1.1 $3.5

210.0

26.115



IMMMORIM MMMMM NOMINENEEMEMENNENOSSIMMEMONESESSOON MMMMM MEMENIUMENNOMMEMOMMENNIMEMEMITEEMMENOMEIMEEEREWECNOIETEEEMEEMO
UMMENENNOMMONNOMMEEMORMRSOOMMEENNESNOMMENE MMMMM SMERMENEMONERMENEMMONMENNEMOINN 1111110111MERESMINIM Mir NON El IMMIENEEMSOMMENNOMMOMMEIMENIMMEENENNORMONISEMENEMMONMENEENNOSEENSMENNOMMEMENEMOUNEMMEMMI SEE OMMISOSION EU II MOE MONSIONSISMISMESEMMESNOMMEMENNIMUMMEMONEMEMEMEMONEEME MMMMMMMM SEENEMEMENOMMENEM mmmmm SEUNEMONEENEMN MRSIMEMOINUMENNE ONANEMENOMMEMONNUMM1



'Iseih'ig hops in

Experiluental Yard, Corvallis, 1951.
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CeedlinZ

in Experimental iard.

Oorvalis, 1931.



TABLE NO.

WEIGHTS OF mama PLANTS Cat
PROW O.S.C. !OP YARD, 1931.

nowt T&riety
Raw t11

6 3 L. C.

8 4 L. C.

8 L. C. - Seed

6 L. C. - Seed

7 9 L, C.

8 11 L. C.

8 4 L. 0.

8 9 E. C.

8 10 E. C. - Seed

8 12 E. C. - Seed

Or Awe 4,411,

11 3 P. - Seed

Green Wt.
lbe4

6.9

5.0

4.8

4.5

6.2

3.8

3.7

18
3.8

1.1

.3

1; 6 F. Seed

11 8

12 2

12

14

14

15

15 6 R

F.

R V.

IL. V.

R. V.

15 7

16 2

16 6

R. V.

Bay. 1.4 .6

Ray. 3.6 .9

.6

5

Dry Wt.

lbs.

1,6

1.2

1.0

1.3

.9

.9

.4

.9.

.25

.03

.05

.3.

.3 .05

3.4

.9

.8

1.9

.8

.2

.5

.2

17 7 may. 54 1.3

17 8 BIT. 5.2 1.2

17 9 Bay. 2.6 .7

101



Table No.

BOP SEED COLLECTED IN 1931

No. Grower V riot

1. 0. Mtirphy, akrrisburg Fuggles

2. Ross Wood Dayton Fuggles

3. Ross and Newberg Fugglos

4. McLaughlin, Indopda4snoe Fuggles & L.C.

5. Benson Yard, Silverton

6. John Morley, Silverton

7.. Romeo Goaley, Albany

8. Linn and Linn Albany

9. L. D. Patton, Independenoe

10. N . Love, Forest Groye

11. J. tlichol, giros t Groves

12. J. F. Miller, Forest Grove

13. 1 F. Miller, Forest Grove

14. La Fallet, Forest Gros

15. L. S. Christofferson, Eugene

18. Anacreon Brothers, Eugene, M. R. S.

17. Vain* & E. IL McBee, Eugene Route 2

18. J. P. Seavy, Eutene Route 2

19. W. M. Winn, Albany, Route 4

20. A. ViT. Crookor Albany

21. S. Irvine, Albany

22. L. V. r orterfield, Independence

23. L. II. Ward, Independenoo

24. Downing & Eoft Yard, Independelloe
(Loyde Bilmnieut)

FtIggles

Fuggles

Fuggles & Unknown

Early Clusters &

Late Clusters

ff

ft

Mildew Resistant

Late Clusters

ft

ft

ft

It

SI & E. C .

R

1 0



No. Grower

25. Sloper Brothers, Independence, Route 2

26. Sloper & Patton

27. Charles Liveoly, lndependenee

28. Hugh Smith, Dallas

29. Arline Hop Yards Independence

34. E. E . Jain, Dallas, Route 2

31. Chas. N. Plaster, Dallas

32. Otis Foster, Dallas, Route 2

33. Sam J. Hoover, Independence

34. Hugh Hanna, Independence

35. P. L. Hedges Independence

36. Homer Gouley, Gervais

37. A. W. Nusom, Jr., Gerrais

36. A. M. Jernan, Salem, Route 8

39. L. Lachmond, Independence

40. Mat Suda, Independence

Prater Yard, rndependence

42. Horst Yard Salem

43. Plaster Yard Dallas

44. C. N. Bilyeu, Dallas

45. R. R. William & Thacker, Salem

46. Homer Woods, Independence

47. Lake Brook Ranch, Salem

48. E. P. McCarthy, Independence

49. David Jackson, Jefferson

60. Newton, G. E. Independence

51. A. C. Locke, Jefferson

41.

Variet7

Late Clusters

Early Clusters

F. in L.C. yard & L.C.

Late Clusters

Late Clusters & R.T.

Lates

Late Clusters

Early Clusters L.C.

nggles

FUggles

Late Clusters

U

Tarly. Clusters

Late Clusters

Early Clusters -

Early Clusters

Late Clus re

11

101



So, Grower hratx

52. Dean Walker's Yard aoross from Independence Fuggles

63. Frank Needham Box 116, Salem Fuggles E.C.

Late Clusters ( )54. California (Borst)

56. Bob Austin, Route 1, Jefferson

56. John J. Roberts, Salem

167. F. B. Olean, Indspendenee

58. Mrs. John Krebbos Route 1, Jefferson R. V.

59. A. i. Jerman & D. Chittenden, independents* Late Clusters

660. ,P. A. limper, Albany >s Early Clusters

Looke Route 1, *Teffer am Late Clusters & R V.

62 « J. Eiohols Forest Grove Late Clusters

$3. P. L. La Follett, Cornelius Early Clusters

.64. HyltlerBros.,eales Creek Late Clusters

65. D. C. Mint°, Salem Fuggles

66, Idok Purfield, p4 Washington Fuggles

67. 0.S.C. Greenhouse Seedlings

68, 0.S.C. Hop Yard Bay. - -

M 4$ & 14brids

69. B. C. Hulbert, Sardis, E. C. East rent Golding.

" & E.C.



Males Produoe Female Flower.

All of the male plants grown in the experimental yard during

the season of 1931 were from the Late Cluster variety. Praetiolly all

of the root* droning these male plants were from seloeted hills larked

the previous fall. These hills were marked because of the outstanding

vigor and growth of the male plants. None of the males showed &Ay

toradouri to develop female flower*.

It was surprising* therefore, to note during the season 1931 the

great tendency of the males grown in the yard to produde female flowers.

Only one male Om* showed no female flowers, The Others showed all the

way trim*, small pereentage up to as high as yo of the flowers as females.

It is rather hard to account for the tendency of these males to throw

female flower*. This is particularly true when all of tbantwyre from

selected plants of the previous moon.

The following table gives the tendencies of these various male

plants to besom* mcnoseioust that is, profit*** both flowers on the Woe

plant. These male plants, of eo re* will be Observed during the f011010.

ins Amason.

Roots from plants utioh produced no flowers the pribilOUS season

vitro obtained from two sources, the Walker Yard and the !croft Yard. These

roots product.* large, vigorous plants and none at theic produced any flows.

This indioates that roots from these so*ealled bastard plants eons true

and produee the same type of plant. With this one year's results as is

their performanee, it is hoped to attempt to *hemp their oonditioas by

various fertiliser treatment during the oemtng *Wm.



rt be that those plants aro the result of a virus disease

At rate, thel wi 11 be intoned closely and on attempt will be aside

to *0000133i; fOr thows i.e previously stated, this typo of plant is very

oommon in some yards and one of the common unproduotivo plants which is

found bore.



1 0

lstimated Percentage of Pile
Tendencies of Male Plants in UPertifint*1

Corvallis, 1931..

Plant No.

1

6 1

13 - 1

15 1

16 1

17 - 1

18 - 1

15 -'13

14 13

12 -43

10 -13

9 -13

7 -13

6 13

5 -13

4 .13

3 ..13

2 -13

1 ..13

1 -30

4 30

5.40

Female tendenoy.

10

0

50

3

65

5

7

70

75

6

40

60

75

15

75

1

No bloom.

50

60

50

6-30 75



7 .30

8 .30

13 -30

15 -30

16 40

17 -30

2.

50

30

No bloom.

60

76

75

1 (4
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GREEN Nia,NURE TRIALS

This tall the portion of the experimental hop yardwhiah was

in *Top during the 19$1 season was planted to a green manure trial*

This portion of the yard consists of about one sere and the one sore

was divided o five plots as follows:

Table No*

1

3

4

5

Green *enure
milmiworsori, wairsesomogimol

Saris/

Nungarien vetoh

Ilairy tsh
Common veto*

Plot

Austrian winter field peas

This green mom* *rep will serve a double purer. In the

first plass* it will keep the soil tram washing in ease of extremely

high miter* In the second plans * it will add organic matter to the

soil* fat the spring thee. various green manure* will be observed for

winter killing *mount of growth* alul other fasters They will then

be turned under and dMorenoss in growth of plants in the various plots

will be recorded*

lop growers are greatly interested in green MUM** crops and

pertieularly so in the AM Austria* winter field pet* which is available

this tine* Musk Seed Of -this erop was offered to hop growers last

fall and it was recommended because of the value it had shown in other

trials here at the Itxperiment Station* This trial will be expanded in

the fall of 1.1111 to U*10(5 the entire esperiatentel yard* The rest of the

pird whioh was just laid out this fall is IA red clever and So the entire

yard is protected from washing and will receive the advantage of the green

MAW* crop turned under in the spring*



TESTS FOR QUALIn ni HOPS

One of the important factors in the development of a new variety

of hops is quality. This rather intangible thing has received an enor-

mous amount of attention abroad but very little has been done about it

here. tn the development of a now disease resistant variety of hops, it

is neeessary not only to, have yielding ability but a type of hop which

has the qualities desired by the buyer-

The 'opportunity of obtaining a graduate student to work on this

problem presented itself this fall, and so C. F. Whitaker, an experienoed

chemist, began work Ootober 1, 1931. He is devoting half-tin* to this

problem *the yesults of which he will use as a thesis for the M.steer's

degree.

The first work done was a complete review of the literature on

this suOltot, which is rather vOlutoieus and net very definite. Then

he attempted to determine the resin content of samples which were col-

leOted last Pal.

The samples saved last fall included some 25 individual hills

grown in our experimental hop yard. Those were both seed1LLgs and sole.-

Lions. ln addition, samples wore saved fro:tall of the fertilizer trials

to see what effect, it any fertilisers had on quality.

The method used was first suggested by Ford and Tett, in the

Journal of the Institute of Brewing. It was later modified by Dr. Y. K.

illslkerA and Rola by Hastings and Walker, in the same journals



Mr. ibitaker states that the publications omitted a number of

important details and precautions, so that he had to do considerable

preliminary work to obtain proper methods. The first of the work dons

during 1931 was mainly to develop proper procedure for the methods sug-

gested by the Bug lish workers. The chemical tests being conducted by

Mr. *Whaker are well under way and will soon be completed.

Later, he proposes to make several tests of the various colleo-

tions of hops from the bacterial standpoint. This method of getting

the bacteriaoide value of hops is favored by sonars workers.



sood
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taint tO Indus* Gorninaties

Socaome of the poor ormination of hop teed', many mothods

of indueing germination war* attested. itnal results have not bun

obtainod on thee, various mstheds but some preliminary information

indicates that good germination soy be obt&inod it tho Ope r pr000duro

is foil rd.

The following troatments hows boon loyal*

1. Chilling at Oo contivado,
2* Soarifying,

O. Altornating tomperaturo$4,
4. Tieing light.
8. Various temporaturos of mod 'hods.
6. amposure to E -ray.

Y. foal trees eats:

Triohloroothylene* 8 hours in a 6 per cent solution,
Ethylene chloride, 3 hours in a 1 per wont solution*
Ethylene shiorhydrin, 3 hours in an 8 rant solutios.
Ethyl bromide, 3 hours in a 6 per cent solution.
Ammonium thisoyanato, 3 hours in a 3 per sit solution*
potassiumthiooyanato 3 hours in a I per sent solutim.

Dr. Villtima Crocker, Direetor of the 8070 Thompson Institut' for

Plant Rasioaroh at TOokoro* loorYork, vas asked for assistanoo in this

germination problem. Lately he has been furnished with a thouommi 'sods

of the 'haggle* variety obtained from the los* Wood Yard and. he is oat-

dusting a thorough test on those seeds. Previously. Worsts-re he wrotO

the soling lottors

ox have your letter of member X roprding the germination
of hoP seeds. Of the fruits you soot 144 sir* Empty's* shown by
slight pressure botweon the the and flagon 03 app* to we
good soots, These we so* 'immix& thraugh lariOuo tfatO to time
out what oonlitions will favor fornination. It you seulid ear* to
send forward 1000 or more fruits we could mokho more thorough tests
and report the results back to you, as it is a matter routino
with us to carry various stood* through a great ',witty of tionfli..
tions to find out the best eosslition for germination.

*/ not. fromitho Little artiolo that you enclosed, that you
got favorable result* by k"Oping the *mods for a period in a tre



temperature gaminatore I am wondering whether it would not
pay pm to run those low germinators for a ammeh longer period,
say for 1, and 3 'months, though judging from your results
perhaps one month would be suffioient. Whore low temperature
stratification 'benefits seeds we find that 1° 0. is nest favor-
able. for,00rtOn seeds as the European mountain ash; se 0. is
most favorable for others inoluding many of the roses, the apple,
peas, .etc In some oases 10° 0. promos very favorable. This
is *specially true of the more southerly forms. pi the ease of
persimmon 15° 0. is a very favorable temperature. We generally
follow these low tmooperature treatments with a higher tempera-
ture such ao SO. I am sending forward under separate ovver
three articles that deal with this matter of stratification,

*In malty seeds alternating temperatures prove very favorable
and in general daily alternation is as good as lon.p alternation
periods. It these alternating temperatures me generally run the
000ler period for this longer time. per instanoo, if yen vie 100
C. and SO. 0. it would be well to run the le for la hours of the
day ant the 30° ter 6 hours of the day. la mew soodo the broad",
range of altornation is best, such se 5°400, ler le4404), but la
some seeds oven Nef-8 is very favorable

*Light also favors germination in many seeds. This you *an
easily test out by Petri dish tests in your laboratory."

Right now best results are obtained by searifYing the ***dt, *hi Ili*

ing the for a period of ten days or longer at De Centigrade and then

planting in flats and sobering the seed with peat meas. Those flats are

platted on the Alms pipes under the benches in tho greenhouse. The

temperatures Obtained in the flats are quite high, mostly above 90.

Pahrenheit. Ender these oonditions, the seeder germinate fairly well.

The seedlings, however, must be removed shortly after germination so that

they do not beware too spindly. It my be that Dr. Crooker will give us

information which will load to a better toohniquo. Also, the *mods may

geminate better as the season progresses. In general, however, a very

low percentage of germination is obtained. Tory signifloant differonees

in ability of diftemnt lots of seed to germinate have been noted. Seed

obtained from seedlings pawn in the greenhouse the previous year sad



tram the variety ruggles germinate very readily, as de seed at the

variety Red rine. The seed obtained in California also ofir,toili

readilr on the ether hand, son lets of raules. partieuisrly the**

treat the Rees Weed Yoked at nowt** OrSeni gerldpate Irsory slowly arm

peOrly,
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In 000peration with G. R. Roemer flats of seedlings were In

footed with cantina of the downy mildew argentin" Those seedlings were

grown. in flats by the writer, and the inoculations were made by Mr.

Koerner. The following table gives a list of the varieties and the

various collections of each variety which were inoculated with the

organism.

?MOMS

end Source of Seedli ae inoculated
with ow.*

Benson* 0.
Godly, P.
Jacobsen, B,
Matsuda

Mint*, D. 0*
Morley, J.

MurPhY
MAaertil

MOLawghlin
Yard

Need:ben

PrilitteXt
Turner
walker, Dean
Weed, R.

RARLY OUSTERS
Gouley, Ho
Bartley
Jeffs A, M.
Linn & Linn-
Liveslay
Loper
Matsuda
Terrier



LATE CLUSTERS
Bilyen C. N.
Crooke'', A. W.
DOTIA, So C.
Pester, 9tis
Ramat 1140,
Sedges, P. L. .

Borst, S, C. (California)
Hunnicutt L.
Linn Linn
Wee
MeCarthys E. P.
Portorfield, L. YJ.
Savey 4. H
Smith, Rogh
Ward, L. H.
wesline

winn, M.

2. lift

RID VINN
Krebles
Leek*, G. P.
was line

It was surprising that all collection* of seedlings were sus-

eeptible to this organism. Even all of the colleotions of the variety

rugglos wore susceptible. This variety, as is yell known, is quits

resistant to tho doPoll mildew under field cenditions* ?ram use results

it appears that seedlings infected in the so*ledon stage. are sueSeptible,

and that if varieties are resistant later, this reeistanee must be built

up and be expressed in later stages. Just *hat this stage is has net

been determined as yet. Of ours*, the eetyledOn tissue is different

from the !that plant tissue, and so infeatlwa at this stage may net

have any great importunes in determining resistant plants*

All of this, however, makes the breeding for disease resistant

plants MAW. difficult* It was hoped that seedlings in this early stage

could be inoculated and the resistant ones separated from use that were

susceptible. It appear; that the seedling must be grown to a greater

height before it is inoculated*



This soothed of inooulating cotyledons of soodlings was suggest rd

by Are Walter *Imes of the British Goluabia Experiment Station, lie

found that the cotyledons were quite susceptible, and that a lane

number of oespcires wore developed in the cotyledons.

3, 117
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I.
the Needham Drier, which

reduces the drying period of hops.

Sp1em, Oregon. 1931.
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SZOLIWO5 GROWN IN FALL OF 1931

00 flats of soeds ware $tartod in the fell of 1931.

ny of these were used in the inoculation trials deseribed in the

preceding paps. Others were used for growing larger soodlinge. The

various methods of indueing gorninstion are disoribed iu the presiding

pages, also.

On Doeembor 51 1931 thore were nearly 1000 seedlings whisk had

been transferred from the flats to bode in the greonhouse Those soot

ling* are being grown in pairs so that two eanbo lot out in the field in

each hill. These pairs are from the same collections of seed. At this

time many of these *sodlings are about one foot in height, but the ma-

lority of then are only sin or seven has tall*

In addition to those seedlings strersi other* were grown *arty.

Those roachoi tho height of eight or ten foot. Nast of these have been

cut down end allowed to mere or less mature. Rosontly they were set

out in ths experimontal field. These plants will be obsorvod to sole if

they will make as mmeh growth during the 1932 season as seedlings whioh

are set out and not out back. Nest of th* **04114ge will he set out

lifter all danger of frost is over, but it is hoped to get sane informa

tion as to the best war of taking theft to the fitold. That 1*, ihould

they be out back to the surto*, of the ground or should they he alloued

to make a growth of 12 Jukes or two flist, or even wait Results in

1951 indieato that the hop seedling should have a growth of throe or

four foist in the spring it it Was to Wan during the **me season.
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"Boxes" of hops being pulled into drying kilns.
Sas:Tv Yard -- East Corvallis, Oregon.






