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Discussion 

:Boron deficiency 1:Jn.s fou..TJ.d to be rather general through the S"Llg~1..!' 
beet groHing sections of the Puget Sound district, but most serious on higher 
lands and lighter soils of lo1v- water-holding capacity. Data indicate tho.t 
soil moistUl·e deficiency and overliming enh~~ce crown rot and that t~e ove~~ 
liming in effect results in soil moisture deficiency. 

The disease mny be controlled b~r irrigation, at least in most fields 
of this district, ru1d by the proper epplication of bor~~. The amount of borax 
to be usect de:pends on. the \ITater-holclirig capacity of the soil, rainfall, extent 
of liming, provi01.1.s ap}ilications of borax anc'l the time of year it is applied .• 
Under most co:1c"'ci tions soricus boron injury cr\n "be G.:h!)cctecl if boro..:x: is drilled 
with the seed at rates of .o-ver 10 pounds per a.cre, and t,.hi s amount ca:n.:::,ot be 
expected to prevent the ctisease on soils set iously deficient in boron. !t is 
apparently safe to 1.Jroc~o.cast boron at rates of 50 or 60 puunc.s per acre before 
planting ~1d to e:;:pect to prevent disease manifeste.tior.s except during see.sons 
of dro-..l.cht on 1a.'1.d that has been over limed e.nd that is by nature of poor \v-ater­
holdinco; ca:-pacity. Perhaps the most effective wo.y to acl.d borax is as a sicLe 
dressinc; at the rate of from 20 to 40 poum1.s per acre, depeno.ing on require­
ments, a month or so after thinning, providing rain can be expected soon or 
there is sufficient moisture in the soil to dissolve the borax. 

SOIL AND SEED TRE.AT!4E:t-TT EXPERIHENTS 
iqiTH SUGAR BEETS FOR CONTROL OF S]BDLil\TG DISEASES1 

M. M. A;fanasie'V 
Montana Agricultural Experiment Station 

:B o z ema..TJ. , Ho n t ana, 

The study of seedling diseases and phosphate deficiency in ma.'1.ured and 
non-ma.TJ.urecl rotations at the Hu.~tle;.r Field Station, Huntley, lviontana after 
four years of study sho1.-rs that the occurrence of these diseases is closely 
associated i'lith the proC:.uctive po1.-rer and physicoJ. conditions of the soilt 
and \'ri th the other crops in the rotations. iveather and many other factors 
also haYe their effect on these diseases. 

To determine the relationsL:lip bet1.,reen the occurrence of seedlb1g 
diseases of swsar beets and the above mentioned factors, anct also to a.eYelop 
meas1.u·es for tl1e control of these diseases, soil and seed treatment e~eri­
ments were concl.ucted during the past t;.ro years at the Huntley Fielo. Station. 
The results of 1939 only are presented as they show the srune trend as t~'.ose 
secured in 1938. 

For seed treatments, four 01.mces of ceresnn ano. one ounce of ne1'l 
improved ceres~1 per twenty pounds of sugar beets were used. 

For soil treatments nitrogen (H), phosphates (P), manure (H) and 
Ca( OR) 2 were used i::.1. the f ollovJing combinations: 

lcontri'o,}.i:;i~:-:~rrom Hontrum State College~ Agricu~ turA.l E:ll:periment Stc:.tion, 
Paper No. 134 Journa.l Series, Abstract of paper presented, at the meeting of 
the Americru1 Society of Sugar Beet Technologists, Denver, Jan. 4-6, 1940 • 
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1. N:PM 
2. ! l'M. In this treatment half of the nitrogen \vas applied at the 

2 
time of :plnnting and the other half rtS a side dressing immediately after thi~ 
ning. 

3. N:!? 
4. 11 P Nitrogen '~>ms applied in the sa.me way as in 2. 

2 
5. 1T P !n this treatment one-third of tho nitrogen \.,as ap:plicd at the 

3 
time of pla...11ting, one-third as a side dressin::; immediately a;fter thin:.1ing, a...11d 
the remaining third about a month later. 

6. MP 
7. u 
s. p 
9. M 

10. Co.(OH)2 
11. N:PN .J. Ca(OH)2 
12., NP .J. Ca( OH)2 
13. N ~ Cn.(OH)2 
14. P * Ca(OH)2 
15. l>l .J. Ca(OH)2 
16. Check 

All these soil treatments were used in throe r~11domi~cd replications, 
so that altogether there were 48 individuv.l plots. Each plot consisted of three 
randomized rows of beets, 125 feet long. One row was planted with seeds treated 
with cereson, another 'l'ri th seeds treated with new improvecl ceresa:n &"1d the tl1ird 
with u;1tr3ated seeds. 

One hundred or more seedlings (in the four leaf stnge) were collected 
frou e.:1cl1 ro\'T a..'1d cxan:i.ned in detail for disease. At the time of harvest each 
row of boots was dug separately, tops and roots were weighed and disease read­
ings vTero ta.l.cen. 

The gra;9h (Fig. 1) shows the o.mount of socc1.ling diseases, yield a....'rlcl 
stand for eacl1 indiviclual soil and seed treatnent~ The nunberq represent the 
averages of three replications. 

The results presented L"t this gra-ph show: 

l., Seed troatnents alone were found to be only slightly beneficial 
in controllinG seedling diseases of sugar beets. 

II. Soil treatnents, regardless of seed treatments . were fo~1d to be of 
groat ir.tj_)Orta.nce in the control of seedl ing diseases of sugar beets. 

1. Plots with the JJost conplete soil treatl71ents, no.r:1ely 1J:rU, l 
2 

PM, 1'1: P, 1-11?1-1 1 Ca(OH)2 and NP ..J. Cn.(OH)2 had the snaJ,lest amounts of soedli:1g 
2 

diseases, highes t yields and stn..11ds. 

2. ,A.l though plots treated with NP, M. P, and. MP had. fairly good 
3 

yields, they had considerable a.nou.'rlts of seedling diseases, yet it is difficult 
to explain why, when all nitrogen is applied at once (N.P) or divided in three 
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applications (N P) sugar beets have rlUch nore seedling diseases than \v!1en it is 
3 

divided in tt"lo at1ounts (!. P), in which case one half of the nitrogen is a-pplied 
2 

at the tine of seeding 0.11d the reuainder soon after thinning. 

3. The plots with m1balanced soil trcatnents (N, P or M) all had 
high ar.10tU1ts of seedling diseases; the yields and stands were also poor except 
for plots with nrumre. 

4. Check plots had the highest ano<Jnt of seedling diseases, poor­
est yields and stands. 

s. The a-pplication of Ca(OH)2 undoubtedly had a beneficial effect 
in controlling s0cdling diser1scs of beets. A conparison of duplicn.te soil 
treat:::J.ents 'l:d th a..11d. without Ca(OH)2 shm" thc1.t all plots with Ca(OH)2 have nuch 
less seedling diseases than those without it. It is possible that Ca(OH)z 
could have a beneficial effect on the physical,chenical and biological condi­
tions of the heavy clay-loru4 soil of this region and nakes it nore suitable for 
nonJnl developnent of s~5ar beets. 

In conclusion it nay be said that seedling diseases of sugnr beets c.:m 
be efficiently controlled and good stands and high yields of sugar beets ob­
tail'led by cren.ting conditions in the soil t'l'hich 1>rill pronote a rapid 0-11cl hc:1l th­
ful developi:10nt of you...n.g sugar beets through:-

l. Use of conplete nnd balanced fertilization. 
2. IoprovorJent of the pb.ysical conditions of the soil, n.nd 
3. To a lil:li ted extent through the seed treatnents, 

--
SEEDLING DISEASES, PHOSPF~TE DEFICIENCY 

AliD FU.RARIU1'4: Y.ElLL0'\1/S OF SUGAR J33JETS Il~ THE 
ROTATIONS ,A.T THE HUNTLEY FIELD STATIOn nr HONT.AN,A.l 

M. M. Afanasiev 
Hontana AE~ricul tural Experi1:1ent Station 

J3ozenan, Montana 

SeccUinr; diseases of sugnr beets which are connonly called 11 J3lack 
root11 na.nii'eGt t:1enselves in the rot of you...n.t; 'beet roots. The;r linit the 
profitable ~9l'od.uction of sugar beets in sone sugar-beet-grmvintc; sections of 
Montonn.. Phosphate deficiency is also an L1prota.n.t physiological (tisec.se of 
sugar beets s cspecb.lly on heavy alkali soils poor in available phospho.,tes. 
Fusn.riu:r.1 wilt or yello>vs of s11gar beets is iJJportn.nt only "'here sugar beets 
are planted continuously on the saoe e roU11d. 

Dt.u1 ing the past four years these clis0ases of sugar beets ivere stuo.ied 
in the sugar 'beet rotations at the Huntley Field Station, which i s located at 
the XelJ.owstone Valley of r:.ronta.1:1a in the vicinity of :Billings. The res·..Uts of 

1 contribution from Montana State College, Agricultural EY.J?eriment Station 
~aper No. 133 JoUl·nal Series. Abstract of paper presented at the meeting 

of the .Axnerican Society of Sugar ;Beet Technologists, Denver, Jan. 4-6, 1940 
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