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STEDLING DISTLLES Cx SUSAE 337703 I

Introduction.

Tre sucsr beet inCuvstry is a very incortent phtse of
Hichigan a~riculture. In 1923, 96,000 acres were planted to this
crop which retwrned to tie farmers an averc.e of . 72.00 per
ecre. In gencrcl, the erea devoted to sugsr beet culture is
the centrel »n=2rt of the Lover Peninsuls. Tre s0il ty:.e, for
thhe moct port, is scndy lezm, hovever sane contein a large
emounit of humus &nd, in some localities, muck soil is used.
The erecs planted to beets are commonly bottom or low valley
lands, where tile dreinawse is neccess~ry in order thst acri-
culture may be vnrocticed.

Beets cre conmonl, crovn in a fcur-jear rotution ¢s tie
gxricultwists corv.ected vith tie industry strongly advise
ereinst iollowins beets with teets. In many sections it is
planned to have beets follow clover, but in recext jyezurs beets
have becn used most successfull; followine cultivatec crovse.

Jiie crow 1s planted over & period ransings from very enrly

soring (Acril 20th) late sirirgs (June 20tn). 3Seed is sown

to
very héﬂvily in drills 24 inches aart and the young plants are
cultivoted freauently as soon s tiier c~n be seen in the rovs.
e plants are slloved to frow with no attempt at thinning
until & decision c¢in be nade es to tre stend. If soil and
vieatier conditions 1ove been fuvorasvle snd cultivation timely

a stens prefitcble to work generclly results. If, on the otlrer

w

rend, intergive rains, low tempersture, or poor seed factors
enter, the staond is poor. In =uch cases tie field i3 dre ~ed
up &nd eitier renlanted to beets or some other crop. 3Some

vesrs as much as 20 percent ol tie acreure planted in some
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sections fails to siow & proiitebvle sturd end must be renlanted
o teets or to sore othher c¢crope. It is obvious that trhe nmetter
of & ~ood sterd is fundarentel to successful susar beet raisings.
The common cause of feilure to ret a stand is funrous
attgclk wnich rives rise to the so-called "seedlins diseases”
of sugar beets. A4 general discussion of the nature of these
diseoses and tieir importance under lichisran conditions nhas
been given by Coons (3). In this crticle, tune sucgestion for
some form of seed treatment as a meens of control is nede.
This investigation les consisted in tests with surer beet
"seed" under laboratory e&nd reenhouse conditions in an attem:t
to evaluate the various types oi seed treatment which have been

susgestede.
Previcus work on seedlins Diseases of Sugar Beets.

Tie early Arerican experiments to show trat the death of
surar veet seedlinss was caused by pathozenic orgenisms were
coniucted by Dusgar end Stewart (5) in 1901. Their investi-

gation vroved tist Corticium vavm 3. & Ce var. solani Burt.

(called by tiem Rhiczccetonia) was caypeble of killing sucaer
beet seedlings. Durgar (4) in llew York, Pammel (¢) of Iowa,
and 3elby (15) of Chio had previously reported Rhizoctonia as
causing a rcocot rot in fields of matuwre beets.

Turopean litercture for nany years red conteined more or
less éxtensive studiés on surer beet diseases. In a series of
reports between 1906 and 1911 Peters (1C, 11, 12) &nd his co-

workers (1, 2) went over this literatwre and from this and

their own ex-reriments concluded tret Pythium debaryenum Hesse,
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Phoma betae rr. and aphanomyces lsevis Deldy. are tne organisms

concerned in the production of seedlins disesses of su er beets
in Germany. They were unable to produce dampins=-off with

Rhizoctonia viclscez Tul. In 1915 Zdson (6), working at lladison,

Wisconsin, found Thors betae, Pythium debor;anum and Rhizoctonia

spp., &3 well &8 an organism vhich he later named Rreosperangium

aohanidermatum “dson (7) as the principsl orgenisms concerned

in tre secdliny diseases of surar beets. Dach orsanism produced

s}

hish oercenteasre of diseased plants vwhen introduced into the seed
bed. Idso @#lso foud Thoma present on all lots of seed balis
exenmined from .rerice and Zuroce, thus confirmine orevious
results of reters.

Although rhoma is costantly being introduced into surar
beet fields, 2ool und llcllay (13) have shoun that it does not
live from yeur to yecr in the soil unless on frarments of sves
beets. However, Lnizoctonia and the Yhycomycetes, Pythium

debrryanum, Aohonomyces izevis and sheosporan-ium evnaniderrmatum

are common soil organisms es dovn oy Jensen (€).

he problem of controllins sugar beet seedling diseases
was, therefore, concerned with the seed-borne furngus, rhoma and
the numerous soil-inhevitine fungie It is oovious thaet unless
uninfested soil is availeuvle for uvse with disinfected seed,
trestient of seed will, at most, be only partially efiective.
desides this difficmlty, it was found tihet treatment of seed

balls 30 as to eliminate Phoma betee as 2 factor wes almost

impossible. Zdson (&) in tiyine to find some mes=ns of freeing
*his inoculstion experiments of “homa tried strons solutions

0f h;drockloric acid, concentrsted sulphuric zcid for one hour,
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end 2, formalin solution for periods sufficient to injure the
seedlinss witheont materially reducin~ the »resence of Phoma.
Fovever, Teters' method of vnasteurization at 60°C. for 10
minutes on two svccessive days cave one Fhora-diseased plant
in about forr hundred. DJdson states that this method is not
prectical for field use &s the germination is reduced,

In 1924 liss nubold (14) revorted favorable results
in surar beet seed divinfection usin: formalder;de and steam.

This methiod ¥ s not as yet come into ceneral use.
Symotomse.

n

'l.e diseases of sugsr beet (3eta vulrwmris L.) eseedlings

considered in tris investication are those commonly knouvn as
"3leck rooct™, "Root sickness™ and "Dampinv-off". No distinction
cen be rede betveen these variouvs names since they &re used
loosely to anply to death of seédlings from one cause or arother.
Tre commori si:na of this type of disease are a Llacxening
of tre Lynrocotyl a&nd root. “he discoloration usually shows
zvove tie surfzée of tie ground before tre seedling topples

:11lin~ mey be foirly ranid or tolkie place so slowly

[

over. This
tiet tie seedline seems to almoct outcrow the disesse. The
plarts show ~reat sersistence as freguvently a plant is seen
entirel; vlaclkencd as i2r &g tie cot; ledcons, wiich, hovever,
mey be tuvrsid erd sreen. Ixcmination of such seedlings shows
tr e vaccular re~ion €8 the onl; pcrt not cdece,ed. snother t;re
0f attrck wiiclh is very common is & distinct vilting of tlhe
seet¢linz. On removine such olarts & brown, decayed region is
found on tie roite Yne centrcl vascular rezion is discolored

N

brown in edvsnce of tre external lezion. 'Tuese lesions have
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& wuter soascd epoeriance s compared with the dry, black
appesrsnce c¢f tle otlier t;ie of etteck. Tventy four hours

&¢fter tre first indicetions of wiltinz the seeclinz is found

to be almost comuletely decueds & seedling nas riever been
observed to recover after te ornset of this t:me cof ¢isecse.
Another tyoe of seedlin:’ disease not so distinctive in anspearsnce
&3 tie otrers is the discoloration of the young leaves. In such
cases, seedlinss maie ¢ glow growth =nd, in senercl, shovwi evidence
of malnutrition. Cn removins tne seedlins the tap root is found
decayed =t the tip =nd tire rooctlets «bove the deczyed reion are
functionins crd soarentl; atterptineg to replace vie primary
rcot. 10 doubt mony of tiese seedlinsgs would neture uwects,

but trey wouid n»e of poor t;oe.

A Sdwrvey of tiie Vieinity of Lansing, liichigrn.

-

Jemnles of sugur veet seed vere secured from lire Ee 3. Down
of the U. 5. Depertment of apriculture. Tl.ese samples were
from nis isoluted breedings plots in the vicinity of Isnsing.
"lese seed.; were Land clesned¢ and in penercl hendled as care-
fully 2s & rerson,vwould handle seed Ifrom breedin=z plots. This,
in addition to tie fact tnat they vwere isoleted, should have
given glmost & shome-free seed.

Samples of 5C seed bulls vere planted in sterile sand
in a moist cuurber. 45 the secdlinrs verm to die they were

exsmined for I‘hom&. Ihora was determined by the character-

)

istiec worm-like coil of soores from a pycnidium vihen placed

in water on a microscore slide. rifteen somples from different

localities were mzed. noma betae was found in 10 samwles
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of tiie 15 reoresenting ell direc%ions from Lensing and the
Collere rarm. Tvwo somuoles were ran farms w. ere poor stands
due to disesse were knovn to reve occurred, end each samcle

showed :nhome: in great emcunts. o doubv if ¢ dilisent search

had been made or nev samples nlanted, Proma betze could have

been found in &ll lots.
Frelimin=ry Ixceriments in Laboratory.

The first vork undertsken consisted in studies to determine
the best retiods of experimentetion. The nature of the problem
can be seen by the followvin: brief test in the laboratory.

The seed balls wvere trested vwith various disinfectants
anplied both g5 liquids &nd dusts. licist chumbers (15 cm. in
dismeter x o-t cm. high) were sterilized and the treated balls
placed betreen moist absorbent peper. Seedlinss germinated in
this way soon became covered vith glternaria end Lucore. also
in this method cert: in c¢ie.ic~ls such 235 mercury bichloeride
leached from tle seed balls shoved & harmful effect on the
roots.

Tests were made in trese same moist chambers usins clean,
sterile guartz as 2 seeda beede In this case the seedlingzs
seercd to die in a few da;s after rermination regerdless of
the treatrent. This vas thousht to be due to the e:xcesuively
moist atmosnhere of the chamber.

3atter,; jars 25-80 cm. hich covered with halves of mois
chamvers were substituted for tlie moist chambers, gnd sterile
quartz used &s vefore. This wey trhe seedlinrs ~rew Ior many

days in & pzrently normal condition. The mercury treatments
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whichh had shovn injurious efiect vetween moist peper now gave
tiie best germinstion and fewest diseased seedlings over a
seriod of 12 dars. Zxamination of diseused seedlings from

treated and untreated jars shoved Phoma betee to be generclly
® B)

present in both. 7Trese treat:ients were rmade vwith mercury
compounds, formaelin and formeldehyde comnounds, copper com-
pounds, &nd furzurol, about 15 in all.

‘rese experirents rede it evident that complete disinfection
of seed bulls vas herdly to be obtained with the cremicals
used. The small germincztior tyve of experiment wes texen to
be of doubtful value for tie purnose of the investisation.
accordinsly, attemsts were nade to srow beets under conditions

aporoxiieting those in the field.

EZxperiments in Greenhouse.

Sxperiment F1 - On muck soil.
e preliminary experiments in the laboratory had indicated

thet a partial control for Phoma betce 2nd otrer fun-i could he

exvected with certain chemicyel treat ents. Tests with soil
vere chosen because experiments conducted in this manner gave
an opnortunity to determine the value of the var ious treatments
&s a preventive against organisms arisins from the soil as well
sced-borne ores. In these experiments the seed bslls were sown
in soil and #iven careinl attention. 7The bed used vas c4" vide
and 6" deen. The rows vere 3" apert &nd had 5C seed balls per
row planted 1" deepnp. Ivery third row wes & check. Tie "seed"
was americsn-grown, secured from tiie Holland-3t. Lovis 3uecar
Company. Jie disensed seedlings viere removed after records

taen. Thie recovds vere talien at intervals of 2-% days over
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a period of 23 da.s, beginning with ecerminetion. Iach
treatnent wiao in duplicate one hali tre lensth of the bed

aparte.



Treat..ent.

'lio. of seedlings.
\ ]

IIO °

diseuased

seedlings.

Percent
diszence.

] ]

'Yer row.' Wotal ' Per row.'Totul.t

3 3 1] 1 ]

1. Chloroohol * 121 '°? ' 19 ' '
" 113 ' 234 ’ 17 ' 36 ! 15

T - 1 v T T

2. Pythal ' 96 ' ’ 15 ! '
" ' 98 Y 194 ' 10 ' 25 1 13

1 ] 1] BB ]

3. HaCly ' v ' ! '

1-10C0 ' 93 ' ' 10 ' '
“ ' 95 ' 186 ° 24 ' 34 " 18

] T B A ] A )

4, "oR0" ' 68 ' ' 11 ' '
" ' 90 ' 176 ° 13 ' 24 0 14

1 T 14 T T

5. Cu30, +lime" 112 ' ' 29 ' '
" o112 ’ 224 ' 21 ' 50 ! 22

1] v v L] 1

6. CuCo : ' ' ' '

(Borona)® 93 ° ro1g '
" ' 91 184 ' 23 ' 41 22

L] A ] ) | A |}

7. CuCOz(Dow) ' 99 ' ' 44 '
" ' 89 ' 188 ° 6 ' 50 27

1 1] L] A 1

6. deed=C-5an ' 72 ' ' 33 ' '
" *lo7 ' 179 ' 68 ' 101 ¢ 56

1 J | 1 \j

9. Kalimat ' 75 ' ' 43 ' '
" ' B4 ' 159 1 45 ' g8 ° 56

1 v 1 ¥ ]

10. formslin ' v ' ’ '

1-240 ’ 55 ' ’ 28 ’ ’
" ’ 46 ' 101 ’ 29 ' 57 ! 56

T B ] ) ] T

11. Check ' ' ' ' '

(Ave 1t rows;® 60  ° ' 24 ! '
" ' 60 ' 120  ° 24 ' 48 ' 40

1 3 L] | | 1

12. NiCUg o3 ’ 56 '
" ’ 63 ’ 156 ' 59 v 117 ° 75

Y 1 v ] [

13. #urfurol 3,' 57 ! ' 33 ¢ '
" ' 69 ' 126 * 14 ' 47 v 38

T A A j \

14. surfurol 2, 42 ° ' 9 '
" ' 53 ' 95 ' 12 o228 ¢ 22

] L] L 1] Al

15. Furfurol 14" 75 ° ' 25 ? '
" ’ 72 ' 147 ’ 25 ' 50 ° 34

Table continued on next oaze.
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Treatment. "Io. of seedlinrs. ' llo. diseased ' Percent
' ' geedlines. ¥ diseass.
¥Per row.' Totol. ¥ Per row.'otal.’

) ] ] 1] 1] ]

16. Lime von3 v ' 9 ' ’

" L Y4 ¥ 160 v 13 v op2 ! 14
I T ] ]
17. Lar-e secd’ ' ! ' '
balls * 668 ' ' 20 ' '

" v 75 Y143 4 10 v 30 ! 21
] A ] ] 1]
16. Small seed! ' ' ' '
balls * 24 ’ ' 5 ’ '

w ) ] 29 1] 53  J o | 5 10

Explanation cf treatments in Table I.:

l. Chlororhol is an orgsnic mercury compound used &t the
rate of 1 gr. ver gallon of weter for 1 hour.

2. Pythal is en orgonic mercury comoownd sold by the
Chicago Process Company, Ciica-o, applied in 1/4, solution for
1 hour.

3e H;Clz 1-10C0C - treated an hour.

4, "620" is an orgenic mercury compound a&pplied far one
houvr. surnisred by Corona Chemiczl Co., lilwsw:iee, ‘lise.

S. CuSO4 + lire wes a mixture consisting of equal parts
delydrested CuSO4 and dehydrasted lime.

6. CuCog4 (Corona) furnisred by Corona Chemical Co.,
lilvswiee, Wise

7. Cu005 (Dow) furnislied by Uow Chemicel Co., liidland, lLich.

8. 3eed-0-3an is an orranie mercury compound a&pnlied
in excess, in dnst form.

9. Kalimat, a Formaldehyde compound furnished by Chicago
Process Co., Chicago, Ill.

10. rormalin 1-240 apnlied zor 30 minutes.

1ll. Untrecsted, Aamerican-grown seed.
9’ [&



12. Nickel carbonz2te duit in excess.

13. Furfurol 3,5 soplied for one hour in all concentrations.

14, rurturol 2, " wooomm

15. Zurfurol 10 " mooo o

16. Lire-ijdr:-.ted lime auplied in excess.

17. Lar-e seed vells were secwed by sifting tie comitercisl
seed tirouch & screen 3¢ meshes per inch. Lhe seed balls remsin-
ing in the screen vere considered large.

16, 5rnell seed balls,=- those seeds which sifted tirough

sbove menticned screen vere conwusidered snelle.

on of Table I.

J
[
[97]
Q
=]
[0}
w
.""

sicnloride of mercury, rytnal, Chlorophol and "o620" all
show freat reduction In disease with nigh totsl <ermination.
Jnis snows & oureriority of mercury and mercury compounds &3 a
treatient.

e cooper duet trestrents cave an increase in germination
end & decrescse in ccrcentare of diseased seedlings. The "Dow™
carbornate .inve a poorer stsnd than tre "Corona" althoush it
has a h.-her nercentai'e of coprer. It is not eround very fine
and tris will vroov=oly ex-lain its performance. Copoer com-
poundas in toe form of a dust show promise 2s a means of control
as vell ¢s mercury compoundse

formalin, Molimat snd Jeed-C-san are of no value in ore-

venting seedlin: disesses eafter plants rheve emerged from the soil.
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I'ickel cerbonate snoved an injurious effect a«nd yurfurol
in enersl, for the concentretions used. wau of no value.
™.e effect of lime was somevhet unexpected. Tre germination
ves about that of the check but the disease, efter the nlants
emerged, wes rediced.

It was thon ht vossible to eliminate the sreater part of
tlie rhona by ﬁi;CﬂrdiNQ the zmell seed Lallse The preliminery

experiments in the laborutery had shown homz betse on the

larger seea vulls, a3 well a3 the srall ones, ornd tlis indic:tes
abeut et wovld Le exhected from seed bells 50 senarated as
far 235 totol ~ermination and sercent of dicsease sre conceried

if shoma vwo3 cresent on neitier.

Technicure.

aE +

Ye retiod of plantins was ehonred for Ixperiment |2, to
insvre wilformitvy g8 far es fir as somce and depth ol seed were
concerned and follo.ed Lor ¢ll future bed experiments in the

grecrnhouse. 4 lath containine 0 holes 1 inch apert wie
pluced zeroues tie bed, leavinz e 4-inch marsin on the bock and
Z-inch murgin on the front. Thirty holes were mede in the soil
thirouzh tie lasthe 4 seed bnll was placed in eccen Tole ~nd
forced one incrn below the svrisce. The rows verc exn ctly 3
incres apsrt. L1l seed in Iuture tork wes from the saue Lock
&z used in Zxseriment l. an averace sized lot of {C balls
viis cocunted out in each case vefore they were planted to

ins're an =svers e nuwaver of secds per row so for ws pcusinle.

A definite record as to date ~nd rovw nwaiver wao lent for

evci digerced seedlin~ «1d tre correspondin: dote vwos recorded
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for the crmanism found with it. Zach diseased seedlint wus
trezted vith H;Clz 1-1CC0 for 1-2 minutes znad rinsed in sterile
water befecre plating on cornmenl aTur.
In determinin: tle orzinism ~urt o tre rowth wes
zomined wnder tie riicroscone. o distinction wiis mode betieen

rrythiium cnd its clogse relstives. 4ll were colled Pythivm.

Uxpericent 2 - On muck soil.

In the first exreriment no etitemot wes made to determine
the orgonism sssociated with tne disesscd seedlinrs. This
exseriment is wvimilor in 211 respects excert for tecinicue &nd
orgenicm determinastion. i ese date reoresent reca ds toizen
&t intervnls of 2-. doyns over o period of 1Y do;s sfter the

seedlin s =n ezared.

1
s
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Table II.

Treatrent. '170. seedlings.'llo. disecsed vy dis-' Crganism.
' 'seedlinrs. ‘euse. '
*Per row'lotocl 'Per row'Totol' M
T A ] ] 13 T 3
*semescn ' 57 ° ’ 4 v ' 'Pythium
" ' 53 ' 112 °* 4 ' 8 ° 7 'secteria
A ] T ] 1 B ]
CuC0O5 (Corona)’ 53 ' ' 18 ' ' *secteria
" ’ £4 ' 107 7 ' 25 ' 23 'Pythium
] 1 ] T B ]
CuCly (Dow) ’ 44 . 14 ¢ ’ 'Pythium
" v 41 * 5 ! 16 "* 22 ' 36 'Pythium
- ¥ T ¥ T 1 T
CuiCy+lime ' 7 ' 9 ! ' 'Pytiiium
" ' 39 ' 0 15 ' 24 ' 30 ‘'Alternoria
] - -7 T T BJ
Parfurol o0 ' CI ' 14 ' 'UIythium
" ' 3 ' 73 ! 10 * 24 ' 33 'iythium
- T ] T T T ]
Murfuroel 1,0 ° 30 ¢ ' 11 ¢ ' "Pytiium
" ' 27 Y b7 °* 15 * 26 ' 47 ' Lscomyceie
3 -3 T3 T T v -
Lurre :eca ¢ ' ’ ' ’ '
bills 54 Y ' pe ° ' YPyti.ium
" 5. ' 92 ' 15 ' 37T ' 40 ‘*Pytrium
- - - | I 1 -/ T 1] v Tt T T T
Snsll seed ' ' ' ' v ¢
balls ! 16 ° ! 3 ! i 'Pythium
" 4 14 v 32 ° 3 ' 6 ' 19 'iacterisa
1 I ] ’ 1 1 ] 1
Lar e seed ' ! ' ' ' '
bells & lite ° 29 °* ' 10 ° ' vasper~illus
" ' 30 ' 59 9 ' 19 ' 32 ‘*Cenhulotrecinm
T 1 1 1 1 1 -
smell :zeed i ! ' ' ' '
bells & lime ! 17 ' 2 ! ! "Ho growth.
" v 15 v 32 ° 3 Y b5 Y 16 'Becterium
] 1 A B 1] ’ ’
Check (.:ve 15 ° ' ' ' v '
rovis.) ° 27 ' ' 10 ° ' ' ¢ Pythium
" ' 27 v 4 1¢ ' 20 ' 23t ' 1 Roscllina
' ' ! ' ' ' 3 Fusariun
' ’ ' ' ' ' 2 Ascereililus

i1l trentrents sue s in Teble I, exce~t Semessn vhich is an

orzenic mercury compound furnished by the Z.

Nemnours Co.

I. duPont de

It was =noplied in dust form.
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Discussion of Table IT.

1

A new mercury compowrd, semesan, wos introduced wrich
gave promising results voth in the total fermination and the

percerntorge of disecued seedlinss fouwde Trhis is & powder

w

end can be used either &s & licuid or as a dust trestnent.
In thic case, tne dust epnplication was uvsed.

e co per compowds were ¢o cud s before, nouever,
the feults of the "Dow" preparstion were mermified. "Corora"
copper curuo:ate was used entirely in Iutuwre tests.

Jre tvo concentrotions of »rwrfurol used si.oved no control
&nd were elimin ted from fuituwre tests.

e separ-tion oi t..e seed balls save no indicction of
a mesns ¢f control. Althcush lime enpeared very ¢o0o0d before
it proved worthless wien apclied to small end lerge seed bells.
Zirme, exce.t vwith coreer sulphete, wes also eliminated from
future tests.

formelin and frrmoldehyde compounds were not used beczuse
tre,; "ad proved to ve very poor and the mercwry compounds

iere not revected os tiey tould be given further test later.

oyl

e seeclin~s cxamned snoved o large majority of Pythium
cultures. It is interesting to note that not & single culture
of Phona or Riuiizoctonia vas found. Ly Phoma was not Zfound

can not be ex.leined since it ves so common in this lot of

seeds.
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Tperiment J3.-(n sandy loam.

0 see ii the ty.e of scil wes responsible for the
common occurrciice of rythium, «nd @lso to compare ty pes of
soil, & chiange of soil was rede from mucic to sandy loam.

This <0il wao 1rom tiie College Farm and l:ad grown & Crop

of beans tie yecr before. Illorrecord of it ever ravivns susar
beets on it con ve found. In conformity to feneral nractice
amongs seed gnal, sis, a standard of two seedlin.'s ner seed
bzll heo been set u» 1n tire followin~ tables 2s a sort of
normzl or "ideal" germination which misht ve expected from
such seed if the disease factor did not enter. In the tables

teoet follow, it will be noted thet two cocses vere found where

4
4

tnis starndesrd nunmber wes slightly exceeded. seed balls in

sterile sand enad also those in sterile soil vwren siven the
moust effective of the seed treatrments averared zbout 1000
seedlin~s from 5C0 seed vells.

based wpon tris nweber a colun shoviin: the percentare
of seedlincs emersing (commonly called germination) sbove
the suricce of tiwe coil is iven. 4lso the vercentage of
stend of appsrently healthy seedlin; s after the last count
was made, is similarly computed.

Tre colwnn of percent diseased 1s the szctual pvercent:re
of disease cmons those anpearing sbove the swrface of the
soil.

In the other exreriments it vas feourd thet records tallen

every tvo or tiree d<;s would not accouni for &1l the seedlings
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or sone could not be sccounted Zor. The slisnt variction
in numbers from dsy to dey is in prrt due to this loss of
individuals, &nd the salze variction arises irom delsied

germination of the seed Lsrlls. Close ouservation shoved

that rapid killin:s and dece, oi tie seedlin.'s took cluce.
™Miis tyse o diseace Las elready been described under

symotoms. Durin> this experiment records vere tiien every
afternoon for thirteen deys, stzrting immediately efter

germination.
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Tavle IIT.

Treatizent 'lio. diseased 'Healtrhy seed- '"Yotal no. seed-'Orsunism.

'seedlina. 'lin~s =t end 'lin-s ernerging.’
’ ‘oif exp't. ! '
TPer 'lolal' e 'rFer 'Zeotel' o 'Per 'Total' o T
‘rov." ' ‘row ' ' ‘row.' ' '
AJ B L v 1 v 1] ] ] L]
l.demesoan ' 15" ' * 57 ! 72 ! 'l lcer
" ' 9 ' 24 "1 ' 53 ' 110 '92 * ¢2 ' 134 '112 'T Pyinium
' ' ' ' ' ! ' ! ! 'l Jiiizoctonia
! ' ' ' ' ' ! ! ' 'l incor & Sus.
v T LI T 1 1 v Y v 1 -
2.Usoulun ' 10 ' ' ' 53! ! LR ' 'l luecor
" 14 ' 24 '19 * 5C 'Y 103 *t2 ' o4 ' 127 '106 'l rhoma
1 ] L \ ] 1 ] 1 1 13 Pythium
- L T ] A ¥ ] v v k] 7
Z.HgClz ' 6! ' V3! ' '39! ’ ‘llone.
" ' 4 ' 10 "1l1 " 49 ' u2 'eb * E3 Y 92 ' 77 'l pPyinium
1 1 I 1 1 1 1 J Y T
4.Duront 713 7 ¢ ' v 24! ' v 41 ¢ ' 'l Rrizoctonia
" '2¢%'Y 9 YIC Y 47 Y €L ‘66 Y 49 Y 9C Y 75 '2 pPyilhium
3 ] v | 3 ] \J 1 ] '2 I.ZUC or
B v A ] | 1] v L] h] ] v
5. ythel oot ' vVZo ! ! v g9t ' *None
" '1l6* 19 'l ' 37 Y 73 '60 'Y 53 * 92 ' 76 'l Fytnium
’ 4 ] ’ ' ] ] v ' Y2 lucor
' ' ' ! ' ' ' ! ! 'l rusarium
1 1 1 1 ] 1 1 1 1 1
.Crloroonol' & ° ' voarsze ' 'S5t ! 'E Pythium
' ' ' ' ' ' ' ! ' 'l Fusarium
\ ] 1 1 1 \j ] 4 T v ll 1:11001‘
" ' 0 & 10" 43 ' 70 'BY Y 43 ' Te ' 65 '2 Pytnium
T T Y ¥ ¥ v T T T g
7.7i1lantin ' ' ' ' ' ’ ' ' '
c 1 4 L] ] 3 59 3 ] 45 4 \j lethium
" ''12 ' 16 '19 ' 30" 69 'Bg Y 42 ' E5 ' 71 'Tone
1 1 v T T T 1] L 3 ]
8.C~u‘coi3 3 \J ] 1 ] 3 1 T |
(Corona)' 5 ° ' Y9 ' o440 ! '2 Pythirm
1 ] ] \j ] 1 T 3 Il ]JhoE\a
! ! ! ! ' ' ' ' ! 'l Fusarium
" P14 Y 19 'le ' 46 ' 67 '72 % 62 ' 1C6 ' tLt''lone
T A ] B 1 1 1 [ 1 1 ]
9.Cu304+41lime* O ° ' ‘197 ’ 19" ' 'one
" ' b6'Y B 'le ' 1l ' 37 Y2l " 26 45 ' 38 'Tone
L L] ] y 1 L 1 3 T L
IOQﬂyormalin ' ’ ' ' ' ’ ’ ' ’ ‘l Llncor
1-240 v 6" ! '19° ' ' 25° i "1 svesritvm
" ''11 17 '35 Y 12 ' 3l '26 ' 25 ' 48 ' 40 ']l Pytcium
\ Y B B T \J A ¥ | A
11l.Tillartin' ' ' ' ' ' ' ! ! '
B ¢ ' ' 57 ! 13t ' '2 Pytlium
" ''17 Y 25 'H7 ' 14 ' 19 *16 * F1 ' 44 ' 37 'l Pythium

Table continued on next nzpe.



Table III continued,

Treaticent '

Ilo.

dise

ased

'Healthy seed-

-19=

YTotel no.

seed-'

Or = nism

'seedlin.s. "linsrs ot erd 'linos erersing.’
' 'of exi't. ' ’
Per "1ctul' 5 'Fer 'Totol' 0 "Per '“otﬂl' 0y
'ro”. ' ‘row.' ' *row.' ’
1 1] 1] 1] 1 L} 1 1] ]
12.-0bb€11r-' | | 3 3 ] 3 ] ]
ization 1.' 13° ' v 14 ¢ ' v 27 ° ! 'l Pythinm
" 5 Y 18 Y40 * 1o Y 27 '23 'Y 16 ' 45 ' S 'lione
1 ] v 1] 1] T v T 1 1]
lé.Pagteur-" ' ' ' ' ' ' ' ' 'l lucore.
ization 2,' 7°' ' L ST ' '15° ' 'l Alterncris
" 12" 19 "*60 * BH * 15 *10 * 17 * 32 ''Y 26 'lione
1 1 y [] 1 A ] ] 1] 1] 1]
14.93°C. L A ’ LI I ' v 18 ° ' 'l Pythium
" ' 15" 22 YBO " 11 ' 22 *1l9 Y 26 ' 44 v 37 'liore
Y T L ] ] 1 1] Y 1] 1]
15.11C¢Cc. * 2 ' ' 20 ¢ v 22 ' "None
" ''14 ' 16 '35 " 14 ' 34 YR8 ' 26 ' BO ' 42 '2 Pytrium
] ¥ ¥ ¥ ¥ B 1 ] T Y -
16..8rce ' v v v ' ' v ' ' v
seed balls ' 9! ! '12 ! ' LA ' ‘I'one
n v 33 Y 44 *H4 Y 24 o Y30 Y BT Y 7t Y 66 'l Llucor
1 ' ’ ] ] \J J ' ] L Pyt inm
T T T T 5 ¥ 1 3 3 7 7 *
17.5‘"‘811 \ 1 \ ] ]
seed wnolls ' 3 ° ! '3t ! ' 6° ! 'Tlone
" ''6'" 9 'O * 3" 6 'YOH'Y 9'1b Y 1O 'l Pytoium
\ 1 T ] ] |} \] 1 I‘.:U.C OI‘
1 1] 1 ] 1 1 1 1 1 ]
lt.Hulled ! llone ¢ sheared cbove suricce.
1 1 1 " ] ‘11 1 i) 1 n ] 1 1 1
- 7 ] T 1] 120 ] ] ¥ 1] B ] ¥
19.Ct eck ' ' ! ' ’ ' ! ' v '7 Pythium
aVe2l ToOWs' & ° ' 15 ¢ ' Y23 ' "5 Riizoctonis
] ] | 4 ] \ ] 4 ‘1 l}l,on-a
" YL Y16 YB Y15 Y 0 Y25 23 Y 45 'Y 4C 0
Ixplanation of trectnents in Table III.

1.

2. Uspulun

Company, New

Se

2

4, Dulont

de llcriow:s

Co.,

Vv YCTi

semesan wag

- an organice mercury compound furnished by

T
- v o

HiCl, 1-1CCC

anplied in dust

Cne-fouxrth

- applied for 1 houwr.

#13 = mercvry compornd furt

Wilmin~ton,

vel.

5. Pythal - as in Table I.

Iv

is &

dust

form in excess.

percent solution was

ed by

Beyer

zpplied for 1 hownr.

-
e

applied

I.

aurony

in excess.
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6. Chlorophol - as in Tuble I.

7. Tilleiitin C - 2 mercury compourd furnished by H. A
Metz & Co., l'ew York.

6. CuCly (Corona) - as in Table I.

9. Cus0y + lire - as in Tsble I.

10. iormalin 1-24C - as in Table I.

11l. Tillantin B - conner compound containings srsenic.

furnisted by e de lletz & Co., New York.

l2. rastewrization 1 Jeed bulls were plazced in wrter
at 60°C for 10 minutes.

5eed balls were reated &s in ;12

13. Pastevrization 2
but on two sccessive duyse

14, 93“C. Tne seced bells were placed in &n oven &t 90°C
for 10 minutes.

15. 11C0°C. The seed bells were placed in =zn oven &t 11C°¢C.
for 10 minntes.

16. Large seed balls = Same &s 17 in Table I.

17. Small seed balls - 3Same as #18 in Table I.

lt. llulled - Tre seeds were hulled by pressing vith
a rotating mot ion between tvio blocks of v.ood.

19. Untrented American-zrown seed.



Discussion of Table III.

Pie averaze disease for tie 21 untreated rows was 35 per-
cent of those enmerging having a st=nd of 26 percent.of what
could rave vecn if all fsctors ceusing loss of seedlines lad
been removed. Tie totsl number appearing above the surfnce
was 40 percent. a4ll mercury comwuounds shoved decrease in the
emount of aisense &1d &n increase in stand as viell &3 &n increace
in the number of seedlinss tist should epvesr.

Conper carbonate cave results suoerior to those Irom most
of tre mercury compounds used including hEgClpg 1-1000 for one
how. Counper sulohate plus lire vies not so cood s tle creck.
Tillantin 3, a covper com:owd caitaining ersenic, anveers to
be of no vslue. .

Jorrelin 1-240 for 1 howr sove gbout the same results ss
the overare of tie 21 untreatea cneclis themselves.

rasteurization at oC“C. for 1C minutes on one day or two
successive da;s ove no indicetion of controlling seedling

diseases. althouch Phoma betne may be eliminsted to & great

extent tre seedlin~s seem helpless against the soil orcanisms.
Dry le=zt =t 93%C. or 110°C. for 10 minutes were of no velue as
a nmeans of preventing the dise=se.

"he sevaration of the seed bslls into lots of small ones
end large ones seened to bte of no velue, as in the w»revious
test. un attempt was rade to hull some seed from the bell.
Il'one of treve seeds germinated or aprecred above the sw face.

oy

rnis 1s rouably due to injury done to the seed in huiling.



In ~enerz’, it c¢rn be said thet every trectrment shoving
a disease control vetter tren tie clecis was either & mercury
compound treatment or couper csrborate (Corona) treatuent.

5
v
L

411 disezsed seedlin~s occurrin: on tie last six deyrs
of this test were exrmined £33 ~iven for IZxrerirment 2. The
duplicate rows viere one :elf of t.e distence cf the bed 2prrt
or tie dittos renresert ore end of tre beé. 37 this, it cen
be seen tuct the funsl ceusing the disease were vwell distrisvted
t:irougi.out tnhe soil. Tsnecially wes this true of rythium.

Seven cultures of -nizoctonia vere found and five " ere
on unirested rovse Tiree cultures cf home were found and one vl
from en untreaied rov.  llweors, -vseria ond Alternsris vere
looized uion @ unavoidadle sa@oph;tes, hovever tne; may play
a sli it role in seedlin; diseases.

Sxperinent 4 - 3endy loam.

In order to recect tre sane test ond to see some of the
eifect of continuous croonin> of bects the ceeclings vere
removed ¢nd the so0il well mixed. It was plarted to surrr beets

b e

immedistel;, ~5 velore.
e

Jable IV shovs results taien every eiternoon over a period

ot 17 days sfter tle seedlins besan to 2n.e&re.

o
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Table IV..

Treatment ‘'llo. disensed ‘Healthy seed- "PTotal no. seed-'Or:anism.

'seedlinss. *lin~s at end 'linrs emerginr.’
_ ' 'Of ej«")"t. g' !
YTer "2ctalY o Yrer YWot:«1Y ,0 Yrer "Totel' o 7
"row.' ' 'row.' ' 'row.' ' '
AN 3 B T ? ' 1 \] T k]
l.3emesan ! 12 ' roorv gt oot 49 ' '3 Pythium
’ ' ' v ' s ’ ' ' Y4 Pusarium
v v ' ' t ’ ' ' ' 'S No crowth
" Y11 0 23 '23 Y 3E6 " 73 '62 " 47 Y 96 ' 80O '4 Fhoma
s v ' ' ’ s ' ' ! '4 usarium
4 | ] ] | § ] ] 1 ] 'l P;Ythium
1 T s 1 ] 1 | 1 14 No P,'I‘O‘s'k’th
- B T ) j A\ T Aj 1 \] 1 ¥
2.U0spulun " 11 ° ' 'zl ' ' 32! ' 'S5 Pythium
3 ] ] 1 1 \ ] T Il L:lZC or
! ' ' ' ' 4 ! ' ' '3 Fusarium
' ' ’ ' ' ' ' ' ! '2 o growth
" * 7 Y1 t*25 Y g2 " BE '45 ' 39 ' 71 ' 60 'Lnizoctonia
’ ' ’ ' ' ' ' ! ' Y2 liucor
' ’ ' v ' ' ' ' ' *2 Bacteria
' ' ' ' ! ’ ' ' ! '2 No erovth
1 A ] ¥ 1] A 3 1] 1] 1
B.HiCl, ! ! L ! ! ’ ! ! '2 Pythium
1=100CY 14 ' ' 29! ! ' 43 ' '4 Fuserium
’ ' ' ! ! ! ! ' ! '3 lucor
] v 4 ] 1 \ ] A ] ] ] ll feniCillium
' ' ' ' ' ’ ' ' ' '2 I'o growth
" 11 Y 256 '30 ' 20 ' 65 Y57 Y Z7T Y £C * 67 'ihona
] ] ] \ ] \ ] ] 3 ] \ 4 l?) .b.'u.SRrium
) | 3 1 ] ] '5 P:y*thitlm
] | A 1 1 1 4 l?)‘ I‘-JHCDI‘
T 1] ¥ T T 1 ] ¥ \ v -
4.DuPont 13" 13 ° ' B5 Yoot 4t ' 't Pythium
s v ] v v v v ' ' '2 lMicor
\ ? 1 1 ) \ A\ '1 B1usarium
' ' v ' ’ ! ' ' ' 'l No grovith
" ''20 Y 33 '3: ' 33 ' 66 '556 ' B3 '101 ' &4 'C rytiium
] 1 1 1 1 1 1 v \ ] Il I;ucor
' ' ' ' ' ’ ' ’ ’ '2 No erovith
] y T ¥ 1 T N T T T .
5.Pythsl ' 3 v 35! ' 36" ' '2 Pythium
' ' ' ' ! ’ ' v ' 'l I'o growth
n ' 5t €& 'l4 ' 16 ' 49 '40 ' 21 ' 57 ' 48 'T Pytniun
3 ] ) 3 ] \j 1 1 l2 L“Ilsal‘illm
' ' ! ! ! ' ' ' ' '2 Yo growth.
v 3 ] g T U T ] ¥ ¥ -
6.Chloronidl® 2 ° ’ ' o3t ' vEE ot ' 'l PFusarium
] \ ] ] 4 1 ] ] ) ] l'l L,’-ucor
" : 6" 8 Y9 44 77 '65 ' 50 ' 65 ' 71 'F Pyinium
! ' ' ! 4 ' ! ' "1 khizeoetonia
' ' ' ' ' ' ’ ! ' 'l iscomycete
] 1 \ ] )] T 1 \

'l I'lo grovth

Teble continued on next PR



Table IV continued.

freatment 'llo. disecseod  "Heslthy seea=- "Total no. sced-'Org nism.
'Tseedlin—s. 'lins 2t end 'linss emerginm.?
' 'of exn't. ' '
Trer TTUotalY o Yrer TTot=l' 0 YPer TUWotal'
‘rov.’ ‘rov. Tow.
L]

]
7.Tillantin’
C

~
o

Husari um
lucor
Pythium
I'o growth
Hfuscriunm
lucor
Pythium

(o]
>

20

[
(®)

*-d-‘-qd——--d-

25 26 56

o~
W\

- % 4 g W @ - = W W e w e

28

KN
o

36

o e e o = et w | e

EaVIIOSE S RV IR aVIRaV of)

< e W 0 @ w w w w -

-

3
]
]
]
 J
]
8.CuCo ' fusarium
(Cordna) ! Pythium
" ! bt '3 suscriun

! 'S llucor

’ '7 Pythium

] \ |

] ]

1 4

1

\J

A

]

]

1

& C:

29
16

36
Sl

]
o

22 47 '40 69

3]
av]

W W W wW wW W W W @ W W g W W W 4 @ " 4] @ s - = W - =

15
21

'l Pythium
b Y6 ryihium
'6 Lucor
'l Phona
"4 Fussrium
11 Rhizoctonie
1]

1
33

N
NN

49

2l
(@

W @ e @ W W e w W W W W@ = | ed W @ = W W W

36

10.Formelin’
1-240 v 3

'l Pythium

'l lcor

'l Fusarium
10 'L Ko grovtn.

1]

v
" T 1
l

S

- W @ W W W . W W W W w w W W W W W W w W @ @ W W W@ W W W W w W W w @ W W W W @ e W w o W W W @ = @ -

11

I

ﬁ

11l.Mi1lantin
B ' 12

4 Pythium
Y4 liacor
'2 Fusarium
'2 Yo srovth
27 '1I Cythium
'l Alternarie
'l Jusarium
'2 o grov th
5
'l 3acteria
'l Zhizoctornia
YA FMugerium
1l '2 Fusarium
'3 Pythium
'l No erovth
1
'3 Pythium
'3 liucor
> Musariun
Jusarium
Pythium

1C 22

W w W @ W e % @9 w W W 4 w w W W W W - @ -

!
-

60

=
6\

10 32

¥
'
]
'
'
1
1
'
'
1
1
'
'
1
'
Y
v
’
54 ' 70
7
'
'
'
Y
'
v
T
’
y
'
'
'
’
'
v
'
1

-------4--<-dw----——-n-—-—-v-

.
o

l12.Pastenr-
ization 1.

"

]
o

13

l3.Pasteur-
izetion 2.

'

L

"

—
oo

E6 14 12

-‘-J----‘-“‘.'-“.ﬂ‘--‘----"-‘_—-‘

~3
o W @ W % W w W W W W W Y e W % W W W W W W W W W W W W W W = ~ W W
‘_l
[le}
- W W e o g ™o W oW W oW oW W o W e W W~ o o weow ow w

WM oW @ oa e W W oW = oW e e oW w =
-3
@ W W w e W W W W W W W W oW = e W W o W w
o
‘—J
-u--i-.--n--ﬂ--
H

- W w W W wW g W W W w w
“ W w W W W W W W W W e

- w -
= Oyt

Table continued on next psce.



TableIV continued.

Treatment 'llo. disezsed ‘Eealthy seed-'Totol no. seed-'Orgenism
'seellinirs. *lings &t end "lin~s ererging.’
' ‘of ex 't. ' '
"Per 'Lotel' 6 'rer 'oot=1' JPer 'TotalY o 7
lro‘.;.l ‘I‘O'\,..' \ ] 'I‘O'v'fl' \ \ ]
Y ¥ 1] ] v J ] Bl A ¥
14.9C%C. ' 14 ¢ ' Vo4 vy 1s ' 'l Yhora
' ' ' ' ’ ' ' ! ' Y4 Pusarium
1 4 4 ? 1 1 ] 1 '4 L)'T.L}‘.iu.m
" Y11 ' 25 Yezr 1t 5" 6" 12 ' 30 ' 25 '2 Pyiriun
’ ' ' ! ! LI ' ' T4 susasrium
T 1 ] 1 ] 1 ] ] Il :L)homa
1 T | 1 ¥ ] \ ] 1 \ ] 1 H’O or Owth
l 1 1] i 1 1 ] 1 1] A
15.110°C. ' 3° ' LA A Y o4t ' 'l Alternaria
3 3 T | \ ] ] ] ] | J ] 1 L)ythlllm
" Vo4 7T Yea v 3 4 ' 4 7' 11 ' 10 'Z Cythium
] ’ L \ \ ] 4 \ ] T l IZU.(} or
. T ¥ T 1] T 1 I | T
l6.Large ' ' ' ' ! L ¥ ' '4 Pytliium
seed oulls ' 10 °* ’ v 12! ooy a2z ' Y4 Fusarium
] 1 ] ) ] 3 1 \ ) \ ] 2 ::71001‘
" ''l2 'c 22 '8 Y 6 1t 'R0 lb ' 40 Y I3 "4 susirlium
L] A} ] 1 ] 1 ] 3 4 2 lisf‘bhilu’n
’ ’ ' v ' L ’ ! 'l Rhiczoctonia
| ] 1 ] ] ] ] \ ] \] 1 ]:11001‘
3 3 T 1 1 3 ] ] 1 1
17.5ma1l ' v v v 1 1 1 v 1 v
Seed b\‘allo‘ 1 O ] \ E') 1 1 1 8 4 ] 1
" 'l 117 ' 2° 5%' ' 3° o' b5 'Yl incor.
1 ] i LS 1 1 v T B 1
le.ilulled ' lione aopenred woove tre surf ce cof 1ihe _cil.
" 1 4 " " " 1" " n n
v x L ] R | 1 ¥ T 1 ¥
19. Checic '4.,7° ’ LSRG L ' '25 Pythium
(2ve2l rovs) ' ' ' ! v ' ! 'U Zidizoctonis
" PYP4,7 0 9.4 *60 '3.0 Y 6.6 BY E Y 16 ' 15 'l Phoma
] ] ] ] \ 4 | \ 4 ] T 18 I.TU«C or
' ' ' ' ' v ! ' Y16 Fuseri un
1] | ] ) § 4 ] ] 1 \ 1 ] 2 chterl P
1 \ 1 \ ] 1 3 1 4 T ) ] 5 IIO o oW t.‘[:.
A \ ] \ 4 3 1 1 1 \] 1 .

Y7 lliscellareous

Zxplanstion of treatnents s.ne

s in Table III.
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Discussion of Table IV.

2ible IV is somewhat similor to “eble II althouh thre
bad effect cf olantins beets after beets is asoparent by a
serier~l reduction in the number of seedlinss copenriny above
trhe surface of the soil.

e 21 untrented rowis snowed 13 percent emerged (based upnon
the normal or idesl rerminsation) a&nd 60 vnercert of these became
diseased, leavine a b percent stind of 2o0d seellingse his
shows u prester disegse lous hen shown in Table II, os tle
21 untrested rows shoved 40 wvercent emerzed and 35 percent of
thhese became dise-sed, leaving & 20 percent s3tand of cood seed-
lin-s.

In comparin~ DTeble IV with Jable II it cen bLe seen tivt
the sore treatrents reve 2 similor rank in both when comoared
with the sverc-e of trheir clecis.

Jle ercury compounds in general are best with concer
carbonate (Corona), comnaring well vith HyClz 1-1000 as in
Teble II, =nd superior to sore mercwry treatmentss. All cther
treatizernts gave no indications of control, as beiores

A larce number of Pythium cultures were found. In fact
Pythiun seemecd to oe ¢s common on muck so0il used in Table II.
In few instrnces ‘homa end Rhizcctonia were found. ZRhizoctonia
was more conmon on tie untreated rows. LFythium was the most
conmon of the tiree. A larze number of cultures oi ifusaria

!

end Llucor were found. 4drey vere very difficult to eliminate.
In fact some seedlinrs were treated with HaCls 1-10C0 so long
they produced no zrowth.

Uxoeriment 5 - Sand comnared with soile.

Jiie bed waé divided into egqual parts snd the same soil
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worized into one bed. Clean sand was onut into the other.
This should sive a comparison of the effect of the seed-borne
organisms and tie soil orgmnmisms. The soil had shown hezvy

infection &nd rhoma betse had been found common on the seed

balls. 7Tie seed and tecrnigue of plenting were the sare &s
before. Cnly tle best of the treatments were useds DrYesteur-
ization &t 6(°C. for 10 minutes on two successive de;s was
used as this treatment rcd been reported to give seed balls

feirly free of rhoma betne. Table V reasresents a sunrary of

records taolken every sfternoon over & period of 14 deys

after the seedlin.'s begun 1o &pear.



Table V.

On Soil.

'llo. disesnsed ‘'Healthy seed- "Total no. seed-' _
Treatment ‘'seedlings. 'lin"s ¢t end 'lincs ermerging.’Crgnnism
.3 Yof ex't. ! '
YPer Yrotul' ,0 "Per 'Total' o 'Per "otzl' o P
row," . ‘row.' ' *row."* ' '
AJ ’ L ] ¥ ¥ ¥ 1 1 "lg H'Ejg}%lilg
Semesan v 120 ’ v 38 ¢ ’ ' 50 ° ' A R T b
n * 15 27 * 27 35 ' 73 ' 66" 6O * 10O ' &3 'U Pythium
v ’ ' ' ' : 4 ' ' 4 No growth
’ v ’ v ' ' ' ' ' '2 rusarium
B J v L] A A ] i ] A ] 1 ] A\ ] A .
Duront ;13 ' 4 ° v V43 0 v Vo4 ’ '*2 Pythium
v ’ ’ ' ' ' ' ! ' 12 Fusarium
" ' 9 ' 13 ' 14" 37 ' 80 ' 66" 46 ' 93 ' 77 '6 Pyihium
’ ' v ' v ' ! ' ' '3 Fuserium
v L] 1] y 3 v ] L 2 I 1
Chlorophol ' 7 ° ' 33 o' 40 ! '2 Pythium
’ ’ ’ ’ ’ ' ' ' ' '3 No growth
] ] ] ] 1 1 ] ' ] ] o .dac{:eria
" ' 4 " 11 Y 12 45 ' 78 * 656" 49 ' 69 Y 74 '2 Pytnium
' ! ' ' ' ' ' ’ ' '2 I'o rrowtn
B J ] 1] 1] i ] 1] L] r I ] B J
Uspulun 12 ' v 32t ’ ' 44 ' '€ Pythium
v ] 3 1 4 ] ] v L 1 2 I"fo ?I’O‘v’fth
" ''17 Y 29 '36 " 21 ' B3 ' 44" 3 ' €2 ' 686 '5To growtn
' ! ' ' ' ’ * ' ' '2 Rhizoctonia
) | | ] ] ] ] v T 4 '3 FIlSﬁI‘lum
’ ] ] 1 1 ] 1] ] v v4 P**tfnium
| ] \ ] ] ] v L] 1 | 1 ] 1 L
HzCl 10 ' v b5¢ ’ v 15 °? ' '2 Fusarium
2 1 4 | ] ] 4 ] ] | ] l6 Py’thiu}n
' ' ' ' ’ ' ' ' ' '2 Yo crovth
" ' 6' 16 '43* 16 ' 21 ' 18' 22 ' 37 ' 3L '¥ rfusirium
] | ] ] ] L § T T | ] lz Pythlum
\] | 4 ] | ] l'l I\TO gro\vth
v T L] ) 1 ] B 1 ] 0 ]
CuCo ' .4 ' Y15 " ' 19t ' 'l Fusarium
(Cofona) '* ' oo ' ' e ' ' '2 Pythium
' ' ' v v ! 4 ' ’ 'l Iio srow.th
" 15 17 'Z2 ' 21 ' 36 ' 30' 34 ' 55 ' 44 *TT pyinium
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Tf&ble VI. 01'1 3~'Jndo
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Cieck '11l.,5° ' ' 22 °° ' P53 6" ' '106 Phomne
(2vell Tovs ’ ' ' ' ' ' ' ' '15 No srowtn
" P11.5% 23 '23 ' 22 ' 44 P F4'35.5' 67 ' b6 '4 Bacteria
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S Pythiu~

All treatrents as

in Table III.



Discussion of Tables V and VI.

In trhe soil (Table V) which had its third crop of seed-
linzs, the mercury compounds still showed considerable control.
CuClgz agein proved to be equal or superior to HgClz 1-1000 for
one how. Cus0y + lime is not so good. The pastewrization
treatment was about equal to the average of tie eleven
untreated rows.

“hen the datz from the soil and sand (DP:ble VI) &re com-
psred sone very outstaending things are observed. sirst, the
pesteurization vwhich had proven to be of no vslue in the previous
soil tects now ranked second. The quelities of Semesan sare
as outstending in thet this chemical applied in & dust form
was equal to pesteurization as a meens of sterilizing the seeds.
One row of Semessn wes exceptionaslly high in number of seealinges
but with this redvced to tnat of the other rous Semesan would
still be &3 good &s pesteurizetion. Also CuCO,_, compmres well

3

with H:Cl, as & means of freeing seed bells of Phoma betre.

2
The averagze of trre eleven untrezted rovs gives some idea

as to the real inportence of rhomo betae. Thirty-tiree nercent

of the seedlings uopesring cbove tre surface of the sand
became disecsed, end with few exceptions Phome was resconsible
for tne diserse. Three cultures of Pythium were found bdut
they cume from tie buffer row nearest the row of bricks se.a-
rating the sand and soil. Based unon the nucber that should
have anuoe red if PYhora hed been elimivsted 44 percent were
killed below tle surface, leaving & final stand of 34 percent

heaslthy seedlinzs. No examinetion wes made for FThoma in tue

gerd before plenting but it was direct from a ssnd pit and
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there is every reason to expect Phoma to be zbsent.
Prom this test as well as the »nrevious experiments it

is evident that the seed brlls cannot be completely freed from

Prom: bet:e by means of any of the large number of treatrents

tried. Kovever, mercury compounds indiceted s means of
control. Cooper carbonate wss very promising in that it is
a dust treatient as well as being a chegp chemicsl compourd,.

Ione of tlese treutments vere a complete camtrol for
Phoma., ith some treatments, such as that with Chlorophol, no
Phoma ap_pe:red, but in view of the fsilure of the other mercury
compounds to control this entirely, this treatment also would
not be expected to sive complete control.

Bxperiment ;6.

To determine if there was an effect due to the physicel
neture of the soil entering into the results reported in Tables
V and VI, the followins experiment was performed.

Some of the soil &nd some similer sand were sterilized.
New viooden greenhouse flats 3 inches deep and 16" x 20" vere
filled with this socil &nd sand, both sterilized end non-sterile.
Three rovis of 0 sceed balls were pisinted in each. ‘The middle
row in e&ach case was treasted with Semesan. Twelve days after

the seedlings began to appear the flats showed the followings:
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Table VII,
Total stard. Disesnsed.
:Cleck 25 4
Sterile sand :3emesan 56 2
:Check 26 2
:Check 28 5
Jterile soil :S5emesan b8 2
:Ci.eck 33 3
lion- :Check 27 3
sterile sand :Jemesan 60 1
:Clieck 40 2
on- :Clieck 2 0
sterile soil :Semesan 16 1
:Check 1 0

Discussion of Teble VII.
Tiiis table skhows that the physicel nature of the soil
had no influence in the previous results. The results in sand
(sterile snd non-sterile) and sterile soil were similar. ThLis
wass the fourth crop of seedlings for the unsterilized soil and

the checks were completely destroyed.
Inoculation Exper iments.

Sxperiment 7.

70 conpare the vathogsenicity of the vthree principal
orguariisms causing seedling disesses thie follcowiing experiment
vias performed.

Tvio streins of Phoma bets=e were used. One ves isolated

from 2 disecsed seedlin~ growings in sterile sande. The other
was isolated from & sucer beet sent in from Col-rado. he

Rhizoctonia was fron a disecsed seedling «nd also a strain from
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potato wes used. The Iythium debaryenum was isolated from

ot

& disecused gseedling from the so0il in grecnhouse bed.

sbout tﬁree veeks before pnlantins the beets tilese orgonisms
vere started on 300 gr. of sterile cornmenl. he sand was
steriliced zs well «s tie sreenhouse flatsce. The cornmecl with
a good .rowih of the funsus wes thoroushly mixed vith tlhe secd.
"he seeds were nlented imredictely in tiiree rows across tre
flat conteiningy 30 seed ballse Tiie middle row wns trezted vith

serw-san dust in excesse The results were as fellovs:
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Yable VIII continued.

'No. seeilin-s, '
¥ To. °? lo. '
'emer ed'disenved.'  Creenisms.
:Check 40 5 1 Phome
sterile sand : & 3rcleria
only. : 1 alterneris
tlenesan L4 0
:Check 40 1 1 llucor.

Discussion of Table VIII.

Pythium vas tie most effective parasite, =25 not =a
sinzle seedling <anvecrcd zbove the surfoce of the sand.
fovever, on dissing into the sand, seed b-1lls cculd be
found with the youn~ seedlinz cttached which was killed
before it reached trhe suwrface. In inoculation of this kind
Jerresun w s not &ble to ward oif the orgasnism as previous
so0ll tests lsd indicanted.

ihoma bet-e was almost as effective as Pythium.
Hovever, ¢ few seedlines came cbove the suriace in esch
cul ture but beets were soon diseased.

2hizoctonia was uvuite different from tze other two.

A very cood -rowth of the organism was obtained before tie
seedlincg began to eppear. In fact, the seedlinss came
throush the surfsce colored brovn with the fungus. The
first tiuelve days indicated that Rhizoectonia, at least in
trece str-ins, was not =2 very im:.ortunt orgunism. Twenty-
four days after the seedlinss becan to sppesr the flets

viere destroyed. specisl attention was civen tle Rhizoctonia
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inoculated fluals and each seedGling examined. It wss found
that almost every seedling from the check rows in both flats
had & deccyed root tip. The Semesan rovs were some better.
Tiie stroin from poteto seemed to be as effective, if not more
so, than the one from the beed seedlinss. MN.e root tip
was more or less decayed end the plant hed from 5 to & small
rootlets just cbove this deczyed rezion tiat seemed 1o ve
replacinﬁ the oririnal tip. The hy»oocotyl was sound sbove
the surfcce, hovwever the leaves had a licht green color. Very
few showed signs of viltinge. INo doubt in man; cases the seed-
lin- would lave won snd produced & beet if given a chance. It
seems thet the snrangled or forked beets so common in some
fields con be ex»nlained s a result of 2 combat between the
seedlins send mhizoctonia durinz its early stages of growtl:,
ratler tian hi-h water teble or impervious subcoil es often
sugrested.

Tiie mixtire was made by adding some sana inoculzted with

rhoma betae (seedling), Rhizoctonia (seedling) and Pythium

debrr--anum (seedlinz) to a flat and mixinec. fThe inoculum wes

not sdded in nearly es sreat cuantities as in tie other fluts.
Only a few culiures of rhoma or Pythium were reisolzted from
thig flat. Rhi.octonia was the most common of the tiree, by
for. This may seem stran-e at first since Pythium and fhoma
were 50 effcctive vnen slone. It cen, no dowt, be expleained
by saying thst tle seedlincs cttacked by Phoma and Pythium
were ltilled before they reazcicd the swrface =2s in tre flats

with Fythium or fhoma alone. This will a2lso exolein why fFhoma
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was so seldom found on seeds Ifrom soil vhen it was known to
be commori on the seed b<lls.

One flet with cornmesl alone was used to see the effect
of introducing the reuzl on which the orgaﬁisms srew. The
totel nwaber of seedlints were red.ced but this is wprobably
dve to tre cornmecl scting as a medium for organisms from
tr.e seed bells.

T e sterile scnd alone was much liite tre »nrevious test

on garide. Pnoma was isolated from & diseassed seedlingz.
SUMMATry.

he susar beet industry is an important phase of lidchigan
agricultures

Juzar beets re planted on sandy loam soil as well as on
muck. Tre seed bnlls are vlanted heavily in drills but even
this method of seedins fuils to produce a stonde.

Tle comnion cause of failure to et a stend is funcous
attack which cives rise to the so-called "seedling diseases™.

Previous viorkers have shown that FPhomna betoe, ryvthium

debaryanum, avhanomyces laevis, Rrizoctonia spp. and

neosporansium evhonidermstum are the principal orrranisms

causing seedline« disesses 0. suTar beets in Zurooe and America.

Phora bet-e has been found to be universnlly present

on su;ar veet seed balls.

(=]

here are at leost three distinet sisns of seedling
diseases.

»
Fhoma betoe wes found common on surar deet balls from

isolated breedinz plots in the vicinity of Lensing, liichigan.
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Yest for ceed treatments could not successfully be meade
between absorbert paper or sand in moist cheamoer.s. Tall
battery Jars contuining sterile quartz viere very food for test-

inz small lots of seed

0rlls.

Txoerirents on muck scil in greenhouse indicated thut seed-
ling diseases could be reduced b, means of nmercury a-.d covver
compounds =inlied to the seed b:1lls.

P thium debarzenum was found to ve the most common organism

assoclzted with disessed seedlin:.-s from muck soil.
On sandy lozm soil the results were similar to those
on muck soil, «s for as tie disezse vas concerned.
Pasteuriwsation at 6C°C. for 10 minu.es on two successive
da;s precved to be a very effective trestment when the soil
orgenisms were 2usent, but of no value in infested soil.
Test in sand showed 118t &3 percent of gll seedlin-s ray

be killed by rhon:i betse after tley appecr above tne siurfece,

and tiat 4 percent stond of lealthy seeclings is obteined in
comperizon with wnet srhould be expvected for «n ideal germination.
llo complete control was found. However, copper curbonate
end mercury comnounds xave control.
e pn; sical nrture of the scil did not influence the
percent of disessed secdlingse

Inoculation expveriments showed that hora bet:e nand

rythium devaryanum viere very strong -nd re:-idl. -vorking rars-

sites. nhizoctonia is almost as efiective in wroducings seed-

(@&

lin> digsecses of suxr beets but slover in its ccvione
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Plate I. GSeed treated end plented between absorbent
paper. Shoving effect of certain chemicals on the
roots. (Preliminery experiment.)
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Plate III. Compar
and check row.

ns copper carbonate (Corona)
le I.




Plete IV. 3howing part of the bed of seedlings.



Plate V. Showing pert of bed of seedlings. (Table III.)



Plate VI. 3Showing port of bed of seedlings. (Table III.)



Plate VII. Showing portion of bed of seedlings. (Table IV.)



Plate VIII. Showing a pert of bed of seedlingss.
(Table V.)



Plate IX. Showing pert of bed of seedlinss. (Table VI.)



Plate X. These seedlinss were taken Irom bed.(Table VI.)
Note each seedling shows rhoms be




Plate XI. Inoculated flats.

Flat fl
Mat 72
) 4

=
=
=

(Table VIII).

Check.

Rhizoctonia from seedling.
Pythium from seedling.
Phoma from seedling.
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(Table

nd flat.

terile sa
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Plate XII.



Plate XIII. Rhizoctonia inoculated flet. (Teble VIIL)



Plate XIVe Typical Rhizoctonia infected seedlings
from flat shown in Plete XIII. Note the enlarged
roots above the decayed regione
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