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-
EFFECT OF MOSAIC UPON YIELD JF SEED BY SUGliR BEET ROOTS ])_ 

John'[ Gaskill ~ 
The mosaic disease of sugar beets havoeen considered by various in­

vestigators to be detrimental to the~~eet seed cropo Robbins (1), in 
1921, discussing observations in Col~ ,do and Nebraska, reported the occurrence 
of an occasional plant in sugar•bee . ields ·which produced an unusually sma11 X 
quantity of seed, apparently as a result of severe reaction to mosaic. In 
Europe, Schaffnit (g) stated that seed beets attacked during the first year, 
frequently produced one third less seed than normal beets; and Muraviov ~) sum­
marized experiments conducted by himself and I. S. Shevtshenko in which it tvas 
shown that the disease reduced the yield of sugar~beet seed by 12.9%. Jones 
(1), considered mosaic to be an important factor in limiting the yield of gar­
den~beet seed in the state of Washington. 

Several hundred acres of sugar-beet seed are :produced annually in 
northern Colorado at the present time, largely by the ordinary steckling method. 
Mosaic is usually quite prevalent in these fields, and has been suspected of 
causing serious damage. 

The work reported in this paper vras undertaken in order to obtain more 
definite information regarding the effect of mosaic upon the sugar-beet seed 
crop u_~der northern Colorado conditions. 

EXPERIM]a~TS IN 1938 AND 1939 

Fall selection of mosaic plants ~~d of comparable, apparently healthy 
plants for determination of the respective seed yields was employed in order to 
be certain of the presence of virus in all roots of the mosaic class, and, fol­
lowing selection, to give both classes similar storage. Preliminary trials had 
indicated the danger of latent infection in plants which appeared free from 
mosaic, which were to serve as checks, and consequently commercia~ sugar-beet 
fields in v.rhich the degree of apparent mosaic infection. was relatively low '';ve:re 
chosen as a source of roots. As a turther precaution, after selection of a 
group of mosaic-infected roots from a field, the conparable check plants were 
t~en at a dist~~ce of at least several feet 'from any plants showing mosaic • 
.A.s · a rule, check roots were taken within a radius of not more than 50 feet ;from 
the place of selection of the corresponding diseased beets, but in several in­
stances the two groups were taken from opposite ends of a field. Root selection 
was strictly random, in all cases, s~bject to the above restrictions. The var­
ieties of sugar beets in the 10 fields used for the selections in the two years 
of e:x;perii:lents included t1tro foreign brn.'"lds and one American ~ariety. 

Sugar--beet mosaic has been described b~r nur.1erous investigators, includ­
ing Roboins (2), and Smith (~), and a detailed discussion of the synptoms of 
the disease need not be repeated. In the selection of pl~nts for use in these 

l/ Contribution from the Division of Sugar ~lant Investigations, Bureau of 
Plant Industry, U~ s. Department of Agriculture. Read by G. H. Coons. 

E./ Assistant Patl1ologist. 
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experiments, it was observed that mottling and the frequent tendency tovvard 
puckering in the leaves of mosaic-infected plants agreed ~vi th the descri~t,liiion 
given by Robbins. The severe type of malformation, often culminating in death 
of the leaf tip, which was considered by Robbins to be a manifestation of ad­
vanced stages of the disease, was not observed to an appreciable extent in ~~Y 
of the fields in which selections were made, and did not appear to be associat­
ed with mosaic at any time during the course of the subsequent experiments. 

~he roots selected were tri~~ed in the usual manner for mother beets 
and stored over 'llrinter in crates in the Station root cellar at Fort Collins, 
Colo. under conditions of relatively low temperature and high humidity, as 
described by Gaskill and :Brewbaker (g). ;tn· the spring immediately follo>;ring the 
year of selec'bion, these roQts we:re transplanted for seed prod'Uction as describ"" 
ed below. 

TESTS Ul' 1938 

EXJ2~riment l 

Five groups of mosaic~infected roots and the five corresponding groups 
of control roots were planted together as paired plots on May 13, 1938 at one 
location, the roots in each pairing having come from the same source field. 
Check plots were larger and contained correspondingly more beets, in order to 
allow for ~~ticipated early occurrence of an occasional infected plant. Beets 
were spaced 3 X 3 feet, with check-row arrangement, and the entire experiment 
was surrotl~ded by a row of roots of a commerci~l variety for buffer purposes. 
~he crop was given ordina,ry care, with the addition of an occasional dusting or 
spr~ing for ~phis control. 

Each beet was examined for mosaic symptoms one month after planting. 
All pl~~ts in the plots planted with roots recorded as infected in the fall sho,v­
ed definite symptoms on that date. A few check plants also shov;red dist;inct evi­
dences of the disease, and it was assumed that this was due largely, if not en­
tirely, to fall infection which was too late to produce recognizable s~ptoms 
before the roots tofere selected. ~11 su.ch plants were disregarded entirely at 
harvest, but \vere left in place until that time. As was to be expected, a few 
beets died during the season beca~se of root rot but these losses did not appear 
to be associated with mosaic. ~he result~ng gaps in stand were ignored, and all 
plants which died before maturing any seed were disregarded entirely in the sum­
marization of yield data. 

All seed was harvested on August 16, at what was considered the normal 
degree of maturity, no ~preciable difference in maturity being evident between 
mosaic-diseased and check plots.. After being dried the seed 1t1as threshed and 
cleaned in a manner approximately comparable with that employed commercially, 
except that a 6/64-inch round-hole type of screen was used for elimination of 
small seed instead of the customary slotted type. Aver~ge germination percent­
age was determined for the seed from each plot, in accordance with accepted 
practice, t~th germinator temperatures alternately 20° c. for 18 ho~s, 30° C. 
for 6 hours. Final counts were made on the eleventh day. 

~he sununariz~d yield a."l.d germination data, presented in Table l, eho>-r 
a significantly lower production of seed per plant for the plots in which mosaic­
infected roots were planted, but i.ndi.cA.te an apparently negligible difference in 
germination percentage. ln..co~ion ;;ri th the yield figures, it shoulcL be point­
ed out that mosaic had spread in the cnec};: p],o~s to a considerable e:~tent in miq.­
season., although actual .,cQUnts wer13 not made. 
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TABLE 1.-Effect of :mosaic upon yield and vio.bili ty of seocl nroch,.ced ~ 1 
by sugar-beet roots, in a cor~act experiment, Fort Collins• Color~do, 1938 ~ 

nt t i Aver. wt. of seed :9."er ;pl®tl/. 1~ Aver. ger_~l~.?JJ_9n s;j · 
1 l ! Mosaic ~ I.fosaic 

Replica-! · 1 Mosaic d/ Check I infected I Check : inf'~cte0 . 
..:.t.::o.io=n~--t'-__:;Oh=ec::::;k=---+-=i::.:.nf::...;:;e..:::.c.::.:te::;.;d;_.,..-+--~(.Qr:::..:am=s~)~-+-· (grams) I (%) j ___ J~':I) __ _ 

1 3o 15 138.3 93.4 i 9o.o 1 91.3 
2 30 13 122.0 78.9 I 85.5 86.8 
3 27 16 122.5 129.7 I 89.5 8s.o 
4 ~3 15 125~6 93.Q I 87.0 78.5 

l 
5 14 8 156.0 115.7 l 92.8 92.3 

Average 24.8 13.4 132~-....::8:;!:8:.,.._...,........ ___ ;..::1:.!!:0:.:2 .• i4 !_---"'8~8,._.9:<..;6::--.:::.87....,."'"'~~;:..;;;8'--
Difference: 

Actual 
Percent (based on check) 

30.74 
23.13% 

t 
Odds IE./ 

3.161 
>19:1 

0.872 
<.1.5:1 

gj Plants spaced 3' x 3' throughout; no additional space betv1een plots. 
~/ Seed retained on 6/6~inch round-hole t~~e screen. 
Q/ Each germination value based on 400 seed balls; final count on 11th day. 
g,j Plants naturally infected during first year of growth. 
~/ Odds against the occurrence of the indicated difference, due to chance • 

. ~oriment 2 

In preliminary eJ~eriments, attempts to prevent serious s~read of 
mosaic from infected plots to adjacent check plots by means of dusting ·or spray­
ing had been unsuccessful. In order to obtfdn data regarding the current ln·o­
blem, under conditions less conducive to spread of mosaic among the check plants 
than :Ln E::;periment 1, a :parallel eJgleriment vms conducted in 1938 in a corn 
field, with a minimum distance of approximately 150 feet between plots. Five 
pairs of }.?lots similar to those just described 1vere planted, 1vi th a minimum 
spacing of a:-pproximately four feet 'bet;11een beets. Corn 1vas not permitted to 
grow 1..rithin a:rry plot. One replication was lost as a result of on alkali spot 
in the field. 

The crop was plt.mted on May 13, soon after corn planting, and l\r:ts 
handled in a manner similar to that of Experiment 1, exce1?t that the single 
check p1.?..nt i·lhich showed :mosaic symptoms on June 13 we.s remo•recl at that tine. 
All but one of the r)lants in the plots of :mosaic-infected roots sho1ved d.M"inite 
mosaic sy17rpto:ms when e:ca:mined on June 13. That plant 1:ms too suall to per:lit 
en accurate conclusion at that time. ~t was noted in mid-season that the de­
velopnent of moso.ic in check plots was rel.atively slight as compo.red with that 
in the e::::_periDent discussed above, t!:.ough counts of infected pl~ants \'iero not . 
made. 

Tl1e crop was hm-vested on August 22, a..YJ.cl the seed yield nnc:l gexoninatio;r­
percent~:.ges were deterr1ined in the manner described n.bove. The'se ctatn. are 
shown in SU1."'L-:1ary forD in T:o.ble 2. It is of interest to note that, in this ex­
periJ.":lent, with less nosaic in the check plots, the indicated loss in seed yield, 
attributable to nosaic, was highly significant and a~ountedvto 38.94% as con~ 
pared with 23.13% in EAperinent l• The difference in avernge ger~ination b~ 
tween checks end disease pl0ts in Expor~nent 2~ as in tho other test, did not 
approach significance • 
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TABI.iE 2~-Effect of r..1osaic upon yield and viability of seed produced 
by sugar-beet roots, in space-isolated plots, Fort Collins, Colorado, 1938 

seed ;per plant if jAver.Gen.l.:UJatioil, lit 
; Mosaic- I · 1 JY!osnic-

• of 

Checlt !1 infected i Check l infected 
.:::.::..>~--+--=~-+-~~~......!-......... JuaJ:ls ~ i (grams) j (%) j __ ---"-'-(%~) __ 

147.4 l 82.6 I 78.8 I 76.0 

Replica-
tion Oheck 

1 20 
104.8 I 59.0 I 80.5 ! 82.8 
159.2 12o.7 ( 8l.o 1 74.s 
176 4 96. 1 87.8 ~3~5 __ _ 

2 19 
3 19 
4 18 

19.0 9.0 146.95 89.73 I 82.03 79o28 
~~~~~------------~--------·~--------------~--~-- ------~-------~-------
Average 
Difference: 

Actual 
~ercent (based on check) 

57.,22 
38.94% 

t 6.127 
Odds~/ >99:1 
~/ Seed retained on 6/64-inch round-hole type screen. 

1.510 
<._4U -----

Jl/ Each gernination value based on 400 seed balls; final count on 11th day. 
s;,/ Plants naturally infected during first year of growth. 
~/ Odds against the occurrence of the in~icated differe~ce~ due to chance. 

1939 TEST 

E;x:periment 3 

In view of results obtained in the prece<ling year, a plan in wllic:C. the 
plots \'fi th mosaic-infected plants <vere separated sone distance fron the check 
plots and screened by corn 1;lants was used in 1939. E:;:perinent 3 t'l'as set up 
which, in general, 1.'fas sir.1ilar to the second 1938 test, except that an adcti­
t~onal series of plots was included for the pu1~ose of obtaining more definite 
evidence regarding the effect of mosaic when infection occurs in the seed­
bearing year. Three series of plots were set u:p in this experiment as follo\.;s: 
(1) the checl.c series, planted l'l'ith apparently healthy roots; (2) a mosa.ic­
·aisee.$ed series, pla.Tlted •t1i th roots infected in the :preced.ing season; ancl (3) 
a mosaic-diseased series 1 in '"'hich a:pparentl~r heal thy roots comparc..ble vd th 
the first series were artificially inocula tee. \'fi th mosaic in the seed-bearing 
year. The inoculations of Series 3 were made one month after planting, using 
a mechanical-injury method which was a modification of the techniques describ­
ed by Hoggan {.;2.} and by RaMlins and Tompkins (§). The e:t.-periment wus laid out 
in a corn field, ~~d the roots were plaTlted on Mny 11; immediately ~~ter the 
corn \.;as drilled. There were six widely-separated replications, o...~d ia each 
replication Series 2 a~d 3, which involved mosaic-i1~ected plaTlts, were locat~ 
ed as adjacent plots. r-rore than 100 feet intervened bet1treen these plots [',11d 
the cor·responding check plot of a replication. 'J.!he arrangement of plots 1:ri th­
in ~ach replication was ral'ldomized; subject to the restriction indica~ed. 

The c:t;op was handled in a me.nner sir:1ilar to thc.t employed (l_urinr; the 
preceding year, thou,gh more detailed notes t'fere token.. All plants in c~:.ecl: 
plots were exan1ined twice dt~ing the first nonth niter planting, a.Tld five with 
mosaic s;ymptons t'l/'ere found Md destroyed i:w.r:tediatel~.r, E~runination o:? o.ll other 
;Plants in the eJq>erincnt on June 10 revealed,. one ob\l'iously in:.fccted in~-i vidual 
in the six plots to be inoculated (Series ~) and four plants without nos~ic 
synptoms in the six :pl6ts of mosnie>-infected beets {Series 2). Three of the 
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latter four plants were extremely small at the time of the exandnatio:.'l. 

Seed yield and germination data were obtained in approximately the 
same manner as in 1938, except that the seed vms :passed over a slotted. type 
screen w:i th slots 7 /64-inch wide--a method more nearly corn:rJarable 'lvi th com­
mercial practice. The results are presented in Table 3. As before, avera~ge 
germination percentages for the three contrasted series did not diffel." signi .... 
ficantly. The average seed yield obtained from control roots was higher for 
each replication than that obtained from roots lo1own to be infected. with mos.e..io 
in the previou.s fall; the averages for the six replications showing a highly 
significant difference in favor of the controls. The a-verage seed yield from 
Series 3 --plants inoculated in the seed~beari~~ year~was significro1tly below 
that of the check. 

TABLE 3.~ffect of mosaic upon yield qnd viability of seed p~qduced 
by sugar-beet roots, Fort Collins, Colorado, 193~/ 

Treatment and number of !Treatment and Average wt. ! Treatment and averqge 
1ants er lot of seed e;_..:E].ant 12,/ J___~ermination .!::./ 

I 1 I 1 ! (2) 
1
! (3) l 1 (2) ! (3) 

Replica.,.-!1 (1) ' (2) j (3) j (1) l Mosaic , Ivtosaic l (1) !Mosaic 1 I-1osaic 
tion I Check I Mosaic.Q./ i NosaicJU I Check )-early ! -late j Check i .... ea.r.ly !-late 

----+--.---......-rj-_....ea.o::r:...:l:..z..Y___,jf--late fwams) 1 (gr~:sJ . .:J.e.ra.ms) 1 lill 1 (~o~ 1 (%) 
1 22 l. 15 1o£/ : 109.1 1 70.1 ; 94.7 v l 76.o ! 62.o 1 67.5 
2 16 17 18 I 132.8 I 63.0 i 55.2 I 57.5 i 72.5 I 58.5 
3 i 22 ! 18 18 I 97.0 I 61.2 ! 88.9 i 62.0 67.0 l 72.5 
4 i 19 l 14 14 i 63.0 ,. 60.1 I 8!.3 I 55.0 61.0 1 74.0 
5 I 17 ' 13 14 1 151.1 1 106.0 ! 10u.9 I ~~·5 70.0 il 77.0 
6 I 19 ll 11 133.5 I 109~4 . ..+--77.2 ·-~·0 1 81 ... 0 1 69.0 

Average i 19.2 14.7 15.0 114.42! 78.301 84.87 ' 66.67 1 68.92! 69.75 
----~--~-------~----------- . ~- . =---~-------
z 0.8295 .R) 0.6553 IJ} -Y-
s.E. of meo.n of 6 replicatio:as 8.3963 
Difference for sienificance between 

~I 

means of 6 r~Jlicationsr 
Based on 5.% -ooint 26.46 

32.82 
-1 -

:Based on 2/o point 
----------------------------------~-------------------------

Within each replication treatments 2 and 3 occurred in adjacent plots, but 
otheri'l'ise all plots were space-isolated. 

Seed ret~ined on 7/64-inch slotted screen. 
Each germination vn.lue bf:'"sed on 200 seed balls; final count on lOt:h do,y. 
l>lants naturally infected during first year of growth. 
Plants artificially inoculated, June 12, 1939. 
Includes one plant shmving mosaic symptoms at time of inoculation. 
z-value exceeds the 5% point. 
Negative 2>-value indicates absence of significrmt differoncos. 
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It was recognized thnt the symptoms of mosaic in mother beets, : :no·.m I to be infected, frequently become indistinct or may disappear entirely during 
the latter part of the seed-bearing year. However, it seemed desirable to 
follow, in so far as possible, the progress of moseic in the inoc1uatedplots 
in this eA~eriment by means of individ~~l plant records taken at appropriate 

l~intervo.ls. Counts of positive mosaic oases were made in all other :plots for 
cor.rparntive purposes. At the snme time, the occurrence of bolting Si/ and 

· blooming vTns recorded. 
v 

____ ,.. Although the percentagef\of the population which became infected. in 
Series 3 ca...rmot be stated, because of suspected masking of symptoms, it is 
kno1v.n that at least 49.6% of these plants had the disease on July 12. It is 
of interest to note the low percentage of obviously infected plants in the 
checks, throughout the season, as cowpared wit1~ that in the other two series. 

Bolting appeared to be retard.e(l some1t1hat bci mosaic, particulP.rly in 
Series 3. The average percentage of bol tin(-; plcnts in that series ;,ms sig:.1i­
ficantly belm'l that for Series 1 (check) on .r7uly 2 and 12, and l'las also sig;ni­
ficantly below that for Series 2 on July 121 • It should be pointed out that 
the percentnge of bolters in Series 3 did not increase at all during the 10-
day period, begi~~ing 20 days after inoculation, suggesting a rather strong 
reaction to the virus at that point. ~verage bolting percentages for the 
three contrasted conditions did not differ significantly on J~tne 10 or August 
3. Like\'lise, in percento.ge of plants which failed entirely to produce seedt 
as a result of delP~ed bolting or vegetative tendencies, none of the differ­
ences DIJong the various e;;:perimentt?J. trerttments w·ere significn.nt. Statistical 
analysis further indicated thd there were no significent differences rono:ng the 
series in percentnge of blooming plru1ts. 

DISCUSS!OU AND COlJCtUSIONS 

ln no case in the 1938 and 1939 experiments, were root rot losses 
aonorma.lly severe, and there appeared to be no association of rot t ing with 
mosaic. A statistical stnc!.y of field cou."tlts for the t\vO e:x:perimental treat­
ments vvhich occurred in ee.ch of the three experimlents in the hro seasons ·in­
dicated that the difference betvreen the rot loss/ . for control roots a..11d that / 
for . be13ts carrying first-year mosaic infection was not significant. / 

Ge>.ps in stand resulting from earl3r removal in Experiments 2 and 3 of 
the few mosaic-infected ·oeets f ou.nd in check plots, \vi thin one month after 
planting, vle:;.·e considered of negligible importance because of the 1-lide S"".f?acing 
of the plants as used in these experiments, the minimum distance between beets 
being a:-p;;Jro:dmately four feet. Effects from these ga:ps \..rere disregarded. 

In p lanning the experi.oents reported here, it \~Jas necessarily assumed 
that, 1:0 .. cm:u:.;ercial sugar-beet fields snowing a modere.te or lov1 percentage of 
mosaic b.fection in the fall, plants tvi th s~rmptoms of the disease \vould not be 
appreciably inferior to the remainder of the population in seed~.f?roducir~ 
ability for r.my reason other thr.n the effects of mosaic. H seemed i mprobable 
that :pla..'1ts 1Ii th lotv seed-producing capP.ci ties, ets a class, would be more pal­
atable to tho insect vectors. Some infornation regarc.ing infected. beets was 

£/ The term 11 bolting11 us used here d.eno'tes the presence, on a given plo.n·G, of 
at l east one seed stalk--a;-pproximately one~half inch or more in length. 

!:./ Variance analyses of all :perce:1tage data obtrdned from field counts 1·rere 
made il1 accordance \·.ri th the proced1..1re suggested by Clark and Leonard (JJ, 
using the transformation, p • Sin2e. 



obtained in the fall of 1938. For the purpose of making comparisons in, root 
weight ~~d sucrose percentage between apparently uninfected plants and beets 
showing obvious symptoms of the disease, twenty-four pairs of samples, averag­
ing 18 roots per s~le, were taken by a randon method, just before harvest, 
from comnercial sugar-beet fields in which apparent mosiac infection averaged 
approxioately 3o%. The two classes of roots did not differ significantly in 
sucroseyerccntage, but .in avernge weight per root the mosaic.,.infected class 
was 6~8% above the checks--a difference which .was statistically significant. 
These results suggest a slight tendency in the vectors to feed upon the more 
Vigorous pl~~ts. ~ effects upon seed production which might arise from vari­
ation in root size are eliminated in the comparisons between Series 3, sprin~ 
inoculat ed plants, and tho check series in Table 3. 

The results fro~ two years of experiments~ in which the performance of 
check roots was conpared, by neans of space-isolated plots, with that of beets 
which were infected with mosaic in the year preceding seed bearing, are mn~ 
narized in Table 4~ The indicated reduction in yield of seed attributed to 
mosaic, onou.."l.ting to 34~97%, was highly significru1t, being far above odds o£ 
99~1. The difference in gernination percentage did not approach the point of 
significn.nce-. 

The evidence presented in this paper seeos to justify the conclusion 
that, under the conditions of the e~erinents, oosaic was responsible for 
serious reduction in sUgar-beet sGcd: yield,. firzt, "'hen infection ooeurr ed during 
the vegetative year, and second, when it occurred in the seed-bearing year. 
Lowering of seed viability because of oosaic in the seed bearer was not sho\~. 

TABLE 4.~ffect of nosaic upon yield and viability of seed produced 
by sugar-beet roots in spac~isolated plot,, Fort Collins, Colorado; sun- ~~~. 
nary of t i•To years-1 data- 1938 and 1939 .sa 

Year 
1938 
1939 
We ighted aver a.-;e 
-~· . 
Differe~ce: 

Avey, wt, of seed per nlant 
Mosaic- !J} 

Check infected 
._.J£r.§J!lS) (grans )_ 

146.95 89~73 
114.42 78. 30 --------
127. 43 82.87 --. ------~- ....... ~_,._ 

Act~B~ 44.56 
Percent (based on check ) 34c97% ·----

t 6<240 

Aver. germination 

Check 
~) 

82.03 
66.67 
72. 81 

l.fosaio-
infected 

(%) 
79,28 
68.92 
73.06 

0.25 
0.34% !-----
0.088 

.(11:1 >99n 
·------~-----------~--------------

Odds .rJ 
§} Sunnary, taken fror:: t abl es 3 a:.1d 3 . 
Jl/ ;rlants were naturally i nfcc ·Ged dudnc first year of grovrth. 
~ Odds against t he o~currence of the indicated differ ence , du 
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SUM!vt.A.RY 

Suga-r-beet roots s;1ovring w.osaic in their first year of grovrth were 
brought to seed production the following year in replicated plots in cor~ari-
son with plots of apparently healthy roots taken fron the sane connorcinl fields . 
The e.vcrage seed yield per roo,'t froa tho nosaic-infected class vras a;rproJ:irJate­
ly 23% below the average yield for apparently healthy roots, a significa4t 
difference. The seed obtained from the two classes of roots did not cLiffer 
significantly in viability. In this experiment, the plots planted with mosaic­
infected roots \vere contiguous with the plots planted with apparently heal thy 
roots. Spread of mosaic occurred, which may have caused lowering of yields 
from the plants \orhich 'l"rere apparently heal thy '"'hen set out for seed p1·oduction. 
In a second eJ~eru1ent, the mosaic-infected roots were planted in plots in a 
corn field with some distance intervening betvJeen those plots and the respect:i. ve 
control plotsJ'Tith this space-isolation of plots, the spread of mosaic into the 
controls \·ras probably rather limited. The average seed. yield per root fron 
the mosaic-infected class was approximately 39% below the average yield obts.i:'l.­
ed from the class composeo. of apparently healthy 1·oots, this difference being 
highly significant. 

In a test the foll0\1/ing year, in which the control plots v1ere at some 
distance from t~ose with mosaic-infected plants, seed production, on the ~asis 
of yield: pe:r:. plant, fron oose.ic•i:nfected roots, averaged approximately 3276 less 
than the corresponding seed yield from the checks-a highly significant differ­
ence. In this experiment 1 apparently healthy roots \rere inoculated. one r.1onth 
after planting in an additional series of plots. Yields from the inoculated 
plants averaged 26% less than from the controls 1 a difference which 'l'ras v1ell 
above the point of statistical sig~ificance. 

No significant differences in Viability between the seed lots ootained 
from the mosaic-infected roots (either early or late infections) and from the 
apparently healtr..y roots tvere fou.."l.d. Mosaic may have delayed bolting to some 
extent in the case of plants inoculated in the seed-bearing year; apparently 
the diseuse did not signific&"l.tly influen~e percentaee of plants bloonin~, or 
significantly increase the percentage of plants >·rhich failed entirely to pro­
duce seed as a result of delayed bolting or vegetative tendencies. So far as 
found in these tests, the most conspicuous effect of mosaio on sugar beets 
grown for .seed production is the reduction of seed yields. 
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RELATION OF 8-INCH Alto 16-INCH SPACING TO CU?~Y-TOP 

I~TFECTION AND PERFOf~CES OF CERTAIN CURLY-TOP-P~SISTANT 
SUGAR BEET VARIETIES 

(Abstract) 

By A. H. M'l.lrphy, Junior Pathologist~ Division of Sugar Plant Investigations, 
Bti.rGau of Plant Industry, United States Department of Agriculture. 

Stl:tdies were made on the relation of 8-inch a..."'l.d 16-inch spacing to 
curly-top infection and performance of six econonically acceptable cm·ly-top 
resistant sugar beet varieties. The varieties varied in resistance to curly 
top from intermed.iate to highly resistant. Two dates of planting were nade, 
the first on April 21 and the second on Nay 8, The varieties \vere plo.ntecl in 
a 6x6 Latin square, each plot 80 feet long and four rows wide. ~1e-h~lf of 
each plot was thinned to 8 inc...'IJ.es and the other half to 16 inches. 

Uno.er the con0.i tions of the test it \•las fo1.md thr-1t by midseason there 
was appro;:imc-.tely 50 percent more obvious curly top in the 16-inch spaced "beets 
than in the 8-inch spaced beets. It 'tiM also found that the less resistant 
v~xieties g~ve better yield in the closer spacing. 

VERTICILLIUM WIL~ OF SUGAR 3EET 
(Abstract) 

John 0. Gaskill and W. A. Kreutzer 
Division of Sugar Pl~~t Investigations, Eureau of Pl~~t rndustry 

&~d Colorado AgricUltural Experiment Station. 

I:1 the latter part of A'U.b'Ust 1939 an unusual wilt of the S'Llgar "beet 
(Bet~ itulgaris L. ) was observed in fields b. the vicinity of Ault, Colorado. 
The mclady vr~s characterized by a wilting and dying of the outer loaYes '"~1ich 
was soon followed by distortion and ~ccasionalloss of turgidity of tl1e inner 
leaves. !11 exomination qf the interior of the tap root of any given pl~t 
show·inc; such nerial symptoms generally revealed a discoloration of a fcvr of 
the vascv~ar bundles. The lateral roots usually showed a gTeater ~o1L"lt of 
this vascular necrosis than did the tap root. Ratti~+ of the infected tap 
roots \•ms seldo!!l observed; the parenchymatous tissues being appare::.1tly 1L'tl-

~/English tr~~slation by H. A. K~per, Division of Sugar Plant Investigations, 
Bureau of Plant Industry, u. s. Dept. of AgricUlture • 


