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viorkzo;, EFFECT OF HOOTSHOT UPON SUGAR-BEE? SEED PRODUCTION. !
S | T

Utah Agricultural Experizent Stations
Thesis (M.A0 19273

Dme to counsiderable loss through root-rot of mother beets while in
storage during the winter of 1910-1919 the imalgasated Suger Company asked
sdvice in regard to planting beets which had decay lesions on them. vould
the beets yield seed if planted? How much seed would these beets yield as
compeared with healthy beets? Uould the seed profucdd be injured by having
been grown on decuyed beets? It was felt that an experiment carried out with
the sbove guesticns in view would bring out many facts upon which to base
&mlmom in smswering the g¢uestions of the Sugar Companye.

4 simllar trouble of root-rot of mother beets vhile in storage was reported
from Idaho sugar-beet seed growers during the sano Joule

The experizent was carried out to get data on the followling points:

i. “hen dipeased sugar-beets are planted for geed purpose oan they
produce seed stalis?

1l. If the dipensed sugar-bects can produce soed stalus, how maay, and
are they as muserous as those on healthy beets?

Iil. Vill the seed stalis produced on the dlseased mother beets be as
high as those produced on the halthy mother beets?

IVe Is the vigor of the peed stulits influenced by the disessed reot
of the mother beet, and if so how much?

Ve vhat difference iz there In mmber of seed stalis on the healtiyl orown
area as compared to the dicessed crown avea of the same diseased beet? Is jJust
the ares of the orown cut dowm by the diseeped portion or dots it have any influcnce

‘«’mmmmam?

Vi. Is thero any difference in heighth of the seed stalke born on healthy

Crown area snd the discassed crown ares of the gase disessed beet?
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/'ng%i.masthWMrminﬂmofm seed stalks born on the

healthy crown sree and the discased crown sres of the same diseased beet?
Viil. The beets varied in regard to the position of the lesion on the beet.

vhat effect would the location of the leslon on the beet have upon itas power to

produce seed stalks? Would a lesion which destroyed part of the crown retard the
formation of seed stalks more or less than & lesion on the side or lower end of
the mother beet?

IX. Can beets with lesions on them grow new tissue or isolate the diseased srea
and grow seed stalks, or can they grow & new crown area upen which to grow seed
stalks?

Xo That effect will the diseased mother beet exert upon the amount of seed
produced?

XI. Then the dlseased beets could produce seed stalis, would these stalis

have &s much seed on them as those produced on healthy beets?
Xll. Is there any difference in the smount of seed roduced wpon the disecased
crowm area snd the healthy crowm area of the same dlgeased beet? If so how much?
i1ile When the beeils are planted with decny lesions upon them, will the deoay
continue to spread or can the beet or some other factors check the progress of
the disease? To what extent will the mother beect go on rotiing after planting?
1% Does the disesge of the beet have any effect upon the :mmturity of the
beet sved? Will the diseased beet mature the seed as soon as the healthy beet?
Yould the time of maturing be the deteruining fastor as to the difference in ylelad?
Vs ™hat effect would the dlsease of the beet exert on the germinatlon of the
seed produced on the disessed beet as compared to the seed roduced on the healthy
beet?
7he experiment on the effect of root-rot upon sugar-beet sced woduction was
begun April 16, 1919, It was lald out as followss A plad of land sixty-six feet
| long and ferty-five feet wide was useds This wes locsted at the imalgumated Sugar

Company's sugar-beet seed farm at Creenville, Utah.

Fourteen rows were lald off, three feet apart and cross marked every three feet,
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the place for beets three feet apart eack way. The entire plat wes

{surrounded by o continuocus row of beetsguced the same distance spart as the beets
in the plat. Only healthy beets were used in this border row. The rows in the
plat were planted with twenty beets to the row. In the first six rows beete Yos. 1,
2y 3y 64 6, ¥, 8, 9, 11, 12, IV, 14, 16, 17, 18, 19, were disecsed beete from the
immlganated Sugar Company's silose Beets Hos. &, 10, 15, and 20 were healthy bteets
used as o check upon the other diseascd beets.

The mother beets used 1n the experiment were obtained from two scurces. The
digeased beets were from the immlpamated Sugsr Company's silos in Creenville, wirich
had a heavy infestation of root-rot. The infestation was throughout the silos but
more prozounced near the alr ventilatorse. The healthy beets were from the
Amalgmwted Suger Company's silos at Vellsville, Utah, where very little root-rot
occarred in the s1108e

The length and diameter of euch bect was curefully meamred. 4 drawing was
made in the record book of ehah locating the position of the lesion on the beet.
The type of lesion, whether soft~rot, dry-rot, or any peculizrity of the hnoﬁ,
the space it occouplied, its size snd position on the boet were a2ll recorded.

The planting was done by hande Omly the top of the crown of the beet was
| 1eet exposed.

The heighth of the stems, the mmber of stems and the condition of the plant
were recorded at three different times, day 20, July 7, and iug. 8. At harvest
time the muber of stems and thelr looation wes recorded on the drawinge made in the
springs The helghth of the stess, any disessed coundition of the stem or root, the
leafiness of the spile, and the mturity of the geed were alse recorded. The seed
fron each individual plast and stem was placed iz an individual envelope and later
woigheds 411 weights and measuremcnts vore token in the metric systems The seed
was harvested at thyee different times: Aug. 6, Septe 11, @ud Octs G

The other rows, 7 to 14, were planted the same time as the first six rows but
healthy beets were useds In rows 7 and 8 beete 1, 2, 5, 4, 6, 7, 8, 9, 11, 12, 13,

(0ed.) Fr.,
14, 16, 17, 18, and 15, were inoculated with Plomn m/thy resoving & trisngulsr
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plug with & sterilized imife then inserting some Phome mycelium and spores from

tube cultures, then replacing the plug and planting the beete The exact location
of the inoculation was recorded on the drewings. Beets 5, 10, 15, and 20 were

| nesithy beets xept os chegis.

The bects in row 9 were imoculated vi th Bacillus batae the same way that

Bactevien Tewtlium
rows 7 cnéd 8 were inooulated with Shewe-pedsc, The beets In 10 were inoculs ted

with material taken from beets showing w&’fm beots in rows 11 and 12
were inoculated with material taken from beets which were deecayed with Phoma betae.
Zows 19 amd 14 were inoculated by spraying the leaves and flowers with Phoma betae
spores when the bests had com into dloom.

The inoculating materisls used in inoculating the beets were obtained from
caltures taken fyom the deeaying beets In the silog of the imalpgamuted Sugar
Company*s silos ot Creenville. The majority of all the cultures obiained from
these diseased beets chowed Phomo béae.

The plat was in a8 corner of the imalgemated Sugar Compawy's sugar-beet field.
i1t was cultivated, irrigeted and taken care of the same 2s the commercial seed field.
] The care consisted of weeding, cultivating and irrigeting about every elght days.



The mupsber of beets producing seed stalks of healthy and digeased
beets is shown in Table Noe le There wore 78.2 per cent of the 96
diseased beots which produced stemg and 91.6 per cent of the 24 healthy cheek
becte produced stomse.
mmmumdbm-mw;mammnuzmnm
two healthy beets produced no stems. The per cent of disessed beets producing
no ptexs is 20.86 and for the check beets it is 8.8



Iwiber of Beets Producing Stems of Healthy and Diseased Beets.

Table 1.
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From Table Hoe. 2. it is scen that the average mumber of
seed stalks for each diseased beet is 5,93 per=cemt and 7.73 per—vent
for hoalthy beetss There are l.8 pér-vent more stalks on the healthy
than there are upon the diseaced bectse



The Iudber of Jeed Stalks Produced by Nealthy and by Disezsed Sugar-beets.

Table 2.

b '

M

L2}
°g

% S8 e on e

=

) 40 8 4 e
.Olns

0 A% M EE

e M e 4w

09“1

8 W e w0 =

n('uo

W 2 e s

% 2% s e o

“el3

F am s a9 we

" et 0 W8 we

A8°a

¥ &% an e w0

NN PQ

o8 23 M 9% ae

Qoo

% A s 8 4

e % s e e

ONOD

“ 98 a8 ek o0

QOO

*H 08 s es W

OO O
4

€1 i 4
i

8 0% e W W

s 5 ¥ 8 e
osns

" a9 w8 " ¢

a8 =8 an w8

HOWO

e M e W

4 8 % 9 =
MOM®
o as e ow W

&,

il
12z

333

#e 90 ap en o4

019

s G 4% & o0

OM®O

™ 9% s 88

5““&8

8 85 B3 % &4

B &% 43 w8 a0

Qoo

s B8

99 3
$ 61 ¢ 9.0

29

3 102 3

22

N

26

$

Total: 82

28080 3 Dol 3 63 2 Tl

2

A
-

Av¥ge Noe of stems per diseasce beet == 5,95
AVEe Noe of Ctems per healthy bDeot == 7,78



talks on Diseased Sugor-beets Compared with
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From Table Yoe. 3 the following data was securcde. Before giving the
results of Teble lio. & the following explanation is cssential to & clear idea
of the method of computing the helghth of the seed stalkse Vhere the plant
died or dld not produce seed stalks but only leaves they were not fipgured im the
data in average Jos. 1 but they were in average Toe. 2«

The diseased beets have an average sced stalk helghth of 73.8
centimcterse The healthy beets have an aversge seed stolir heishth of 84.1
centimeters, from average No. 1 where only the plants which produced seed
stalks were considereds 7The secu stalis produced upon the healthy beeis
average 1l.7 centimeters higher than the seed stalks produced upos the
‘discased beets, showing that even though the discascd beeis do produce seed
stalks they are not as high s&s those produced upon the healthy beetse

when all the beets arc considered, whether they bore sced stalks

J

or not ihe average for dbseased heets ip L0436 centimeters and 78.78
centlmeters for healtly beets seed stalig, making & differcnce of 20039

centimcicyse



The Vigor of the Stems on Discosed Plants compared with the Vigor

of Stems Upon Healthy Plants.

Zoble 4.
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The vigor was obtained from data taken at three different tiues,
May &8y July 15, and Auge B, during the growing season. The condition of
leaves, such as color, blotches, leaf spots, tip burn, and chlorosis, were
considered in the ratings The condition of the seed stalks, the awount of
browvn dying on end of branches, was rateds (ne hundred per cent meant that
2 plant had good green color, was healthy and vigorous, and frec from leaf
and stem discolorations

It will be secen from Table lipge 4 that the vigor of the disessed
beots was 603 per cente Tho check beets showed 83.5 per cent of Wigor,
a difroren::e of 23.2 per cent in faver of the check beetse This brings out
the fact that healthy beet is more vigorous and is capsble of producing &
stronger plant than the diseased beet.



Toble B. D0e stems on lesion of healthy ares and disesced area of saze beet.
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Is the mumber of stems the limiting factor? 1If it is some
light ought to be throwm on it by a comparison of the mumber of stems
grown upon the healthy and lesion area of the same beet.

In table No. § twenty-nine beets are shown having crown lesions.
The average nuiber of stems on the healthy area was 6476 while the

average for the lesion a/rea was «8le 4 comparison of these figures
<~ :

(AR,

alone would not be/feds but when we consider that 6.63 stems were on
75?"I'l‘ per cent of the crown area and that .77 stems were on 23 per cent of
the erownlares, or in other words 89.59 per cent of 211 the stems were
grown on 77 per cent, the crown area, while only 10.41 per cent were grown
on Z3.0 per cent, the crown srez. The above figures show that the lesion

cut down the muiber of stems considerably.

x Cee Table No. 10.
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Helght of Seed Stalks produced on Diseased and Healthy Crown

Areas of Diseased Sugar-Beetse.
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The seed stalks do not get as high when thay grow out from

. the lesion area as when they grow out fron the healthy crowm areas.

Table 6 shows lesion area stem helght to be 76.9 cm. and the height of

etems on the healthy area of the same beet to be 76.96 om., a difference

of 2.06 cme
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Height of Ceed Stalks on Healthy Area of Discased Beets Compared

the Height of Ctems on Healthy Plants.

Tablc 7.

8 R ] @

~
9 M0 90 e o " e BB W 40 ¥ 52 &0 an o8 ®s 9% W S o
o~ D~ e
"% ¥ 8 o we we e ¥e ke WY % e % % ae - "™ e 8

: Dige:

o e ws we 9 ee en ke e o 0w ea s e ws w3 W
= e o 4 23

8 B8 Br88 @8 F§ B8

o8 % o e ¥ g8 e e R R 0n 4 & 4% Ak 02 e

W er e o W 25 s w W we os 5 oo wn e s a2 s oW
N 83 3 23

B 4% on 90 gn e ¥ wR ge % *h s sa W oe LA L L L
3 R 3

50 o3 es 4 e s we os e e B ws e a8 o R R

el W

38 3 g 3 3832

o% s4 W8y @ e 4 s wr e e 5 ob w0 wa “t er &8 a3 we

90
s 100
60
90

o 88 32 e s LT I LT T T " o e 3
10 ie]
3 ~ 283
v~ 4
" pa en e N LA L T e% ¥4 20 sa so " = ws T ay
8 S 8
~
“ ew an e as 5 e® ws e en e ga o8 A% e e e 184 88 W
e ;
o w0 = D &l
& £ 2868 @&

" 2% w8 v 00 @ 9% w0 e e “® $2 a® oa ok e 0 o8 3 a8

MOl Yn Gnlnugm nﬂw\omw mnm

16
17

O

&30

©

: 410 :

300

7

s 717 3
&5

775

s 472 3 310

320

z

: 8149:

s 756 @

3 462 3 340

i

Total : 580 s 170

s
ey

{ L



The average height of stens grown upon healthy area of the
diseased beets, Table Hoe 7, ic 78,96 cme as compared with 90.1 cme on
healthy beets used as checks; & difference of 1l.14 ca. The stems
growvn upon the healthy beets average 1l.14 oms higher than the stems
grown on the healthy area of the diseased beet.



Table Ho. e Vigor of Seed Utalks Produced on Lesion Against Those on
Headihy Arote
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The averape vigor for the healthy area is 83.5 per cent ag shown
in Table Noe. 8, while it is 5647 per cont for the diseased area; o
difference of 26.8 per cente From these figures it is chown that the stems
grown on the lesion aren are not &g vigorous as the stems growm on the

healthy area.
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The Effect That Location of the Iesion Upon the Diseased
Beet has Upon the Iumber of Seed Stalks per Beete.
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The effect of location of lesion on the discased mother beet to the
production of seed stalks is shownm in Table 9. The beets are dlvided into three
classes -~ those which had lesions only on the erown, those with lesions on the
erovm and root, and those which had lesions on the roote

The crowvn lesions gave an average of 7.0 stalirs; the crowm and root
lesions gave an average of 5.98 stalks; and the root lesions gave an average of
Ged stalks.

The data show that the crown and root lesions on the same beet will
reduce the munber of stems considersbly. This is due no doubt to the decay
aoznins from two sources, thot which weskens the plant and that which reduces
the mnber of stems.
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At harvesting time it was seen that sme of the beets grew new
growthe out away from the lesion area. In some cases these mew growths were
as large ac the originkl mother beet. Tiw growth would tend to cut off or
isolate the diseased area. In Table 10. is given the record of twenty-elght
beets, or 9.1 per cent of all the diseased beets which showed regenersation

of one type or other of new growihs.
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Table ll. UEIGHT OF SEED GROVH O ILALTHY AND DISEASED SUGAR BIETS.
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The diseased boets produced 67.57 as guch seod zs did the healthy beets.



One of the main problems of diseased mother deets is the question
of their being able to produce as great & yileld of seed as healthy beete.
From Tsble 11 is obtained an everage of 37.23 grams of seed per diseased beet
and 50,64 grams from the healthy beets, which 1s 32.0 per cent less yield
of seed Tor diseased beets. In othor words the discased beets produced only
67.56 per cent as mch geed as dld the healthy beets.

From the same tsble it can be seen that twonty-eight diseased
beets produced no seed at all, or 29 per cent, while only two healthy beets,
or 8.3 por cent, produced no seed. These later datz agaln substantiate the
fact that diseased mother beets cut down the yield of sugnr-beel seed.
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Percent of lealthy and Diseased Crown Area of Each Beet.

Table 12.
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In oxder to wroperly interprot sone of the other tables it is
desiroble to determine the percent of crown area actunlly covered by the
lesion, Table Ho. 12 shows that the average healthy area is 77 per cent
and the average lesion area is 20 per cent of the orown ares.

™wonty-pine beets were used in these calculationss all being
bects which had crowm lesions vihere the area could be computeds



weight of Seed On Healthy Area and Lesion Area
of Same Deets.
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That effect would the lesion area have upon the yield of seed
of the beets having crown lesionss

Table Noe. 13 shows that 35.28 grams or 82.7 per cent of seed
for each beet from the healthy area and 7.38 grams or 17.5 per cent for
each beet from the lecion area. From Zeble YNo. 5 ve find that the healthy
mh??wwmdmammammmnz%wmofm
crowne From these figures we conclude that the healthy area 77 per cent
gave 82.7 per cent of the secd while the lesion ares ZJ per cent gave only
17.3 per cent of the seed: but for the unit area the healthy gives 70 per
cent of the seed and the discased ares U0 per cent of the seeds

This data points to the fagt that a lesion area on the crown cuts

dowm the amount of seed per beete



Thows to What Ixtent lother Beets Co On Rotting

After Deing Planted.

Table 14.
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The extent to which other beets go on rotting after planting is
shown in Tzble 14. One hundred per cent is talen as complete decay of the
beet root and zero as the beet which dld not inercase in size of lesion or
forn new lesions on the root.

The data showed 54.88 per cent of the cigeased beets continue
rotting after planting. 7The healthy beets showed 24,66 per ceant that had
lesions on at larvest time. There was 3022 per cent more rotting going on
in the diseased beets than in the healthy beetse This shows that rotting

does contimwe and to a greater extent in diseased mother beets than in

healthy beetss



' Table 15. The Ifrfect of Root Ilots upon the Time of laturity of the
P Seed of Discased and Healthy Uother Sectss

: 2igeaged Beots 33

Dealthy Beets
tAugusts September: Cetober: maature Orss August: September: October: Inmature or
b
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Table 15 shows the effect of root rots upon the time of maturity of
the beet sced. The seed wag horvested at three different times -- August 30,
September 11, and October O.

The healthy beets show J3.3 per cent to be mnture on August 50, while
only 22.9 per cent of the diseased beets had mature seed pn that dates On
September 11 it was found that £9.1 per cent of the healthy beets and 25,9
per ceunt of the diseased bects showed maturity. On Ooctober 6 it was found
that 20.8 per cent of the healthy beets were mature and 24.9 per cent of the
diseased beets were mature., On this date thers was 1646 per cent of the
healthy beets with either lmmature geed or nore at all, while the diseaced
beets showed 26,9 per ceut in this condition.

If we should take September 11 as about the latest date for
practical harvesting beet sced it would show 62.4 per cent c¢f the healthy
beets to howve matured seed, vhile the disecased beete produced 48.8 per cent,

o difference of 1l.0 per cente



Pable 16« Condition of roots at harvest time of the inoculsted beetce

_Chegi: Beets - : Iupculated Reets
_Healthy : Digeased  : 2k Healthy ... Diseased

Row 3 rso. o:t. Peroent : Ho. of': Peroentz "!o. ufz Poment of: m. of H Percent

13 ¢ S5 : » 3.3 s 26 : 4 : & s 8 s 66
4 4 3 . 0. a2 0 5 i : 2 s 37 : 10 : 84
3 3 i J2 (- 1 A il . | s T4el

¥ Healthy represents beets in which the inoculation lesion
was growm over that is entirely healed and no discolormtion
or infection showing upon the place of inoculation at time
of harvestings



Table Nioe 16 shows the condition of the mot of the beets planted
in rows %‘. 8s 9, 10, 11, 12, 135, and 14, at the tiune of harvesting. The only
date obowred at this time was the condition of the roote st all of the
secd from the plants was kmocked off the plants by an early snow storm.

. Tows 7 and 6 which had been inooulated with Phoms batse from cul ture
stocke gave tho followlng figmwess Tho Wwﬂw beets auong the
cheak beots\s6el while in the lnoculoted beets it wus 775, a slight inarease
wheTte of discase in the lnooulated beets. The difference does not seem to be
conclusive enough to warrant any positive statement as to whether or not the
inooulation was & very large factor in producing the disease, especially if the
rowe be tokcen sepmte%rm Boe 7 shows 66 per cent of disessed beets among
the checks and 20 per cent among the incculated. The rusults are very vax:iahle.

Rows 9 and 10 which were imoculsted with m e &“T/éﬁgnhmeh
12.5 per cent discased and 73.5 per cent of inoculated dlseasede Out of the
diseesed beets 50 percent showed cheracteristic phome lesionse No culture tests
were made of the roots due to lack of times.

Rows 11 and 12 were lmoculated with docaying portions taken from
decaying sugar beets and inoculateds The check bects showed 62.5 percent of
discase while the inoculated beets showed 635 percentes The difference is so
small that there seems to be no effects from inoculations

Bows 13 and 14 which were used for sproy inoculation showed 12,0 per
cent of diseased beets in the checks and 74,0 per cent in the beets to be
inoculateds Only four beets were inoculated by spraying with phoma cenlture at
time of blooming, the rest of the plants werc not inoculated. The high
percentage of discased roots can not be acoounted for other than that they were
not frec from discase at time of plantings Yet only beets which spreared
healthy were used. The checke were planted whole while the inoculated ones were

split in half.



Table 17. Cermination Power of Seed Produced by Diseased Sugar-beets
. and Healthy Sugar-beets.

: Large  3:  Small s lLarge Treated _ s: Small Treated

Row :Dig- 3 s Dis- 3 ¥ H (¥ 3

1 1 69.8: 6b5:0 3t 12.93 ' 6.0 12 7240 $t 61,0 33 9.3 ¢ 10.6

2 3 64463 70,5 3t 24.5: 24,3 :: ——— § m——— 1 — R

3 ¢ 6763 71.3 31t 15.8: 29.3 13 — 3 — 33 —— §  m———
& 1 72.0; 85,5 #: 15,03 312 s: e $ eme— 13 — § m—
b $ 6032 60¢5 53 16.8: 130 :: —— 3 —— 33 —— 3 e—

6 t 500t 4340 :21 1le3: 26,0 :: —— $ eme—— g3 —_— P m—
Total :374e3: 402.1 :: 9643: 129.8 :: 72.0 s 61.0 3: 9.3 ¢ 30.6
3 72.0 3 61,0 3: 9e8 s 10.6

AVEe 3 62e43 67,0 3: 16,03 216
Avge for diseased large and small ~- 39.2%
Avge " healthy o o T e 443
. Avg. for diseased large and small treated — 40.,6%
" " healthy " " n 1 ets 55.5%

Avg. for all seed not treated =- 40.6"’
#® n n 4trested - 38.2%

Avg. for diseased, large, amall, and treated =- 39.9%
" ” hea.lthy - - . " e n et 40.5%

Avge germination of all mmell seed 8= 14,37
4] 4] 1 " larga " _..65.60



Seod germination of discased and healtly sugar-beets is showa in
Table 16« After finding out the effect of dlseasecupon the yield of seed and
'stalk production of mother beets, the effect of the diseased condition upon
the germinating power of the sced was dotermined.

After many preliminayy experiments upon methods of gewaination of
beet sced, the fellowing ®thod was adopted:

The rag-doll tester was usede'®! 1t was :ade of one layor of geuze
about twelwe feet long and six inches widé. It was marked off into squarcs of
six inches each and numberec froa 1 to 20. Fourteen testers were useds 7The
testors werc storilized in the steam autoclave for fifteen mluutes at fifteen

(7)

pounds? pressure. The secds were divided into two siwé by passing them thru a
sieve of threc-gixtecnth-~inch meshe Those that would not go thru were called
large and those that went thru were called smalle The dirt passed on thru a
one=-sixteenth=-inch sieve.

The secd from each beet was kept separate. One hundred of the large
seeds werec placed on & square of the rag-doll tester, the large seeds from the one
row on one rag Goll tester and the small seeds on another rag doll testere From
Row Hoe 1 two sets were germinated, one treated with mercuric chloride and the other
not trented(”. before nlacing in the rag doll tester to geminate, This was doue
&8s a check on mtﬁod of worite

Ong hundred seeds were placed in each six-inch space. 7The raog dolls
weré placed in & geminating chamber which had been previcusly cleaunsed by
washing with corrosive sublimete (1-1000 solution)s The incubeting chamber was
ot at o constant temperature of 269 (5 & UJ. The rug dolls testers were
mpt moist by using sterilized waters If & seod germinated it was removed and
counted as complete gemine.tionm/’. The date of germination and count of each

seed wvas ruceorded, meking an individual rcecord for each becte This wos con~-

\FT (omme presoaied sethod of Troatment™ by Harry Barun)
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After o very thore exardnetion of litersture on the subjeet the author did
not fin tﬁg rroblem as prescnted in the paper hed been cowvered by sny worker. Ferts
ef the problem have been cowered by other workers. This is especially true in ree-
gard to the germination of suger-beet seed and inceulation of beete in the field with
Elcan betee. :

Stone(B) stetes thet in metheds of testing beet seed vhenever e seed boll
shoved gerndnation of one seed the entire ball was removed ond galled o compliele ge:mine
ation, This nethnd is adopted by the Cfficicl Seed And yaists of North Anerica,

 PLahn(7) greded the suger-beet oced balls imto four grades by vesns of sicves
0f 2wy 3y 4=, ond Semm, meshes, !e also used 100 seed balls in germinestion lot,

Bdson(3) werking om the seedling disesses of sugar-beets ond their relotion
to rooterot found that incculation of the bLeels was not eficetive, In some cases

they were eble lo recover Ihows betag from dork strecks in Ee veets,

L

Bdsen{4) also found tlat » chenge otﬂ cwtm wi 1l cauwse Fhow betge o
discontinue the sitteck mnd thet the sugar-beetl may grov new itissue and isclale the
discase. This scems to substantiste the eutlor's work(See Teble 10).

Kling(6) working with the germinsiion of gress seed found that from 20° to
30° ¢, vasubhc temyercture vost fovordble o germination of those seeds. The author
in prelim nory emperiments worked with seversl different temperstures and obtd ned

0
best results «ith o tempersture of 28 €,
Burns(2) found thet the reg-dcll method wos & very setisfectory methed for

testing the germinaiion of seeds.
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SUZIARY OF RESULTS

1. Diseased beets can produce seed stalks. (Table 1)

2. Diseased beots do wt produce as many seed stalis as do healthy
beets. There is one stalk less on each diseased beet than there is on the
healthy beete. (Tadble 2)

3« The discased beets produce seed stalls 11.7 cme or about one-eighth
sherter than the seed stelks the healthy beets produce. (Teble 3)

4. The vigor of the healthy beets is 23.2 per cent higher than it
is for the discased beets. (Table 4)

S« Tho lesion arca of a beet grows Iess gtems than the healthy arcae.
The healthy srea, 77 per cent of the drown area, grew 89.59 per cent of the
stems, while the lesicn area, 23 per cent of the crown ares, grew 10.41 per cent
of the stems. (Zable &)

6. The seed stalks on the hoalthy ares were one=fifth higher then on
the lesion area. (Table 6)

7. The vigor of seed stalks on the healthy arecf wos 26.8 per cent
greater than those produced on the lesion area. {Table 8)

8. The location of the lesion has very little effect upon the power
to produce seed stalitss There it is on both crown and root therce zre fower
stemss Vhen the leslicn 1s on the crown there is an average of 7.8 stems, when

it iz on the orown and root there is on average of 5.98 stems, vhen it is on the

~ root there is an aversge of Ceé4 stems. (Table 9).

9« The experimeht shows that 29,1 per cent of the beets were &ble
to regenerate. (Tasble 10)

10. Diseased sugnr beets produce only 67.5 per cent as much seed as
do healtly bugar beets.{Table 11)



12. The lesion area cute down the yield of sced on the same beet,
taien per unit areas The healthy unit erec produces 70 per cent of the seed
while the diseased area produces 30 per cent of the seeds (Table 13)
13« There is more seed produced on the stems growa on the lesion
erea then on the stems grown on the healthy area of the beot; 9.68 grams per
cten of dlgeased ares and He32 groans for stems on the healthy area. {Tables & & 13)
lée The discused Leets 1ot twlce as fast as the heslthy beetse The
digeased beets show D4e8 per cent rot and the healthy beets 2446 per cent of
rote (Table 14]
15, Diseasc lengthens the time of maturity of the sceds If Sept. 11,
is taken as the time vwhen sugar-beet seed should be mature, there is 13.6 per cent
more mature on the hpalthy beets than on the diseased beets. (Table 15)
16« The seed that is produced on the diseased beets hes almogt as high a
goramination power as that produced on the healthy beets. The laboratory test
of germination gave 39,9 per cent for diseased beots and 40,00 per cent for

nealthy beets. (Pable 1)
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