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Taole No. 3--EF:B'ECT OJJ' Vti.RIOUS RATES OJ!' .APPLICATION o:B' COW 1.1ANURE 
1JPON StJGA.R :BEETS. WITE S:EE J>...DDITIOl~ O:B' 150 POUNDS 
SUPER PHOSPiiATE TO ONE IiA.LB' OF TilE PLA.TS--1936-1937 
RESULTS .AT TORd.INGTON, "v'fi0lv1D.~::;. 

Treatments Harvest- Tons of Per- Gross Apparent Indicated 
Manure Phosphate ed Beets Beets cent Sugar purity Available 

Tons Pounds Per Acre Per Acre Sucrose per Acre Percent S·us ar per 
_________ ____:!ere __ _ 

0 0 15700 8.9 16.8 2990 82.1 2455 
0 150 19823 12.1 17,2 ln62 87.0 3621 
6 0 19482 13.4 16.9 4529 80.9 3664 
6 150 20907 15.4 16.6 5113 84.6 4326 

12 0 19925 14.4 17.0 4396 85·7 4196 
12 150 20555 15.1 17.0 51?,4 81.5 lns4 
18 0 20378 15·3 16.5 50"-+9 85·5 1.~317 
18 150 19304 15.8 15.8 4993 82.6 4124 
24 0 20506 16.1 15.9 5120 81.4 4168 
24 150 20363 15.8 15·7 l..~961 83.0 411S 

Note: All manures are applied at the aoove rates calculated. upon a 
50 percent r.1oisture content. There are 5 r eplications of each 
trc;atment. 

S"ffiiliviARY 

1. As a whole the use of manure and leg'Ullle·s l n the rotations have indicated 
increasemen t of yielcls of sugar -beets and some decline in sucrose 
percentaf;e but t he yield increase has been so much greater t han the 
sucrose percent age decline that prof itable use of manure and legumes is 
usually indicated by the additional inclicated available sugar per acre. 

2. Excessive amo~~ts of manure have not been profitably used if both use 
of manure n..ncl l and is considered. Twelve tons :per o.cre usually produces 
near maximum returns cmd 6 tons por acre produces the g r eat est gn.in 
per ton of ma..."luro used. 

3· On phosphate deficient land less manure is needed if phosphate is added. 

4. The sugar beet crop responds readily to the direct appl i cn.tion of manure . 

S011E DATA Oi'if RARE ELEl;iElfrS .APPLIED. TO B~TS IN TEE FERTILIZER 

E. D. Brown - Canada and Dominion Su;:~ar Co • 

.. : A diseased condition of an agriculturnl crop ha.s often been the 
stimulus to cUscover a deficiency in the nourishment of the pL.Ult . The crop 
is in a diseased condition bec~use of some patho6ene at work in the tissues, 
but the.t pathogene is very often there because of sone faulty soil condition. 
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Many, if not most, of the plunt dir;eases nre only of economic import-
once bec.J.use tl:.e nourishmo11t of the plant is nt fault. Very few plo...'1.ts 
develop without being in contact with sufficient numoer of disease spores to 
g ive them each and every wilt, "blight and rot th:J.t is knovm to that plant . 
Our soil, vlith its decaying organic matter ca:rTie s the spores of almost e very 
known plant disease. 

We have been struggling with seedling diseases of sugar beets, isolat
ing Rhizoctonia, · Phoma or Fusarhun, and tryine; seed treatments as dusts, 
sprays, soakings, but in the end I can see :Blackroot mainly as the r esul t of 
certain physical conditions of the soil, where e::cess moisture, often 
accentuated by cold v7eather, puts the seedling in a condition that the ever
present fungi CD.ll easily invade it. True t here are more :pathogenes near the 
seedling v7hcn clover sterns or alfalfa roots are decay·ing among the seeclli:ngs. 
Previous crop is also a big factor in the i ncidence of disease. It is also 
true tha t a low phosphate level is conducive to seedling di scasos and wo do 
not knovl hov1 much is nutrition.JJ. a.nd hovr much is phycical in relation to the 
plant in:fection. We do L:now that when the physicDl condition of the soil is 
good and the nutritional elements are present in :;J.do-q'IJ.O.te amo1.mts, there is 
little tendency to plant disease. 

The recognition of these facts has in recent yean; brout;ht into being 
the term "deficiency sym}Jtoms 11 and this is n0\1 the "magic key" to unlock the 
door upon 11c ause cUld cure." Potash deficiencies, Nitrogen deficiencies, 
Phosphat e deficiencies have had their day, and most agricul turists are on the 
lookout for these 11 rule of thu.rnb 11 indications. They l1ewe been a great aid 
to healthier plant growth. They a re easily corrected when diagnosed and 
have been a g r eat a id to he!":tl thie1· crops • 

More r ecently we have been made aware of t he 11 rare elements 11 in plants 
and the evidence is accumulat i:11g t hat t hose subste:mcos, long knoHn as p r esent 
in plants L1 minute qR'1nti ties, a r e essential to their normal g rowth . 
Applications of vory small quo.ntiti::;s can obviate definite plant abnormalities 
and diseases. Thus we have plant diseases relnted.· to Manganese deficiency~ 
Magnesiurn deficiency, or lack of Copper, :Boron, Iron , etc . In sugar beets 
the deficiency of a 11 rare element, 11 or its effect upon prevent ing a disease, 
has been established in the case of "Iieart Rot. 11 

It was only in 1931 tha t :Brandenburg demonst1·atocl clearly thEtt :Boron 
deficionc;l occm·s in the fiold a,."ld is the UJJ.d01' l ying cause of 11hoart rot 11 or 
11 dry rotir in SUf~ar boots. Already fertilizer companies are including :Bo ron 
in their product s . We have to c:u.ard against t l:w tend.m1cy to think 11 rare 
eloments11 are a 11 c-o.ro all 11 and able to do more t ::liXl they reall~r can. 11Facts 
about Sugar" published a r eport of Dr. Schmidt's vw rk i n Ge rmany back in the 
February 1933 i ssue, and Mr. Lee Van Derl inder has civen publicity to 11Rar e 
Metals in Soils" in articles of 11 Western ! rri gn.tion11 and 11New AgriCLllture. 11 

The most complete vrork on :Boron and. :ela,."lts of ~7hich I know has been published 
in Engl and. 11Boron a.."ld Plant Life 11 ·oy the Boron Agr. Bureau in January 19":)6; 
11 Dev elopr:1encs in the Application of :So ron i n .AE;ricu.l ture and Eorticul ture 11 in 
October 1937, a:>.1d 11:Bo ron in A.srico.u turo11 , as Rosea1~ch :Bulletin No . 5 of t he 
11Wost of Scotlo.nd Agricultural Coll ege , 11 in Sop t om'bor 1937 g ives a verJ 
complete picture of our lmowle<lge to dat e . 

In Ontario during t he 1933 , 1934 seasons ViC found some cases of 11 Fieart 
Rot 11 of S1J.gar beets in the aJ.kaline so ils . · In 1935 we ]JUt out a preliminary 
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test with "boracic acid on our field near WallacebuJ~C• The boracic acict was 
mixed with the seed. and. nut in with a Planet Ju...'"lior Seeder on a soil of pH 7.8, 
vrith 16o P·:~·D• of avail~ble Phosphat e (med.ium) <:wl 35 p.p.m. of r oadily 
soluble Potas:1. (low). The beets did not stow rri-:ica rt Rot 11 but t her e vms a very 
marked stimulus to IJlant gro11th. Our results were:-

:Borax plot 89% Stand.; 10.05 tons; 16.o% sugar; 88.4% purity; 3216 l bs. per 
acre 

Non 11 II 89% II 8.60 II 16.3% II 87.8% 11 3015 II tr II 

Magnesium treatments, as dolomitic limestone applied in the fall, com
pared to Calcium lime applications, failect to show any improveraent over non
treated areas, on :-:.rarious farl'1s. Our typical soil, c<1lled ":Brookston." l1as 
upvmrd of 1000 p.p.m. of exchangeable magnesium, ni th from 5 to 10 times as 
much exchangeable Calcium. Very few of our soils go below 500 p.p.m. for 
Magnesium (Stoenka1np methocls) • 

In 1936 similar treatments of :Boron gave comparable results on the 
Clyde soils of high alknlinity-

With Boron 11.39 
No Boron 10.83 

t ons; 
II 

14.7% sugar; 
14.9% II 

3502 1 b s. pt!r acre 
3235 11 II II 

On the ThEU11es Clay, a soil type borde:ri:o.g our rivers and a Marl type 
neo.r Lc"Ltce Huron, we found a marked lovrerin[; of the stand of seedlines from a 
2-12-6 fertilizer including Boron, which hao. oe.,m nnde up "by the Canadian 
Fertilizer Company. The fertilizer was c.t.ppliecl "17i th the seed at 250# per 
acre, a:.rJ.~ though supposed to carr-.r only 10 lb::;, of Borax per acre, it cut the 
sta.."Yld 12% in a moderately dry spring. 

In 1937 we h<1d adequn.te rainfcll to disseminate the fertilizer and too 
much rainfall in 1:1os t of our territory. We mao_e ~p several tons of 2-16-6 
including 5 lbs. of :Borax in each 125 lb. bag of fertilizer. We found no 
injury to stp..nd ,,7hen applied. with the seed at 2 bags per acre. We also maa.e 
up our 2-16-6 fertilizer with similar quantities of Manganese S-ulphate, Copper 
Sulphate , arJ.d Sodium Sulphate. The experiments were scattered throughout 
the territory on various soil types, and t he series included two special 
fertilizer materials claimed to be superior because of the 11 raro el ements11 · 

they contained. 

Peterst All-N-One fertilizer is advertised by its bag with practically 
every known elemel'l.t and reads like a 11Mendeljeffls Tabl e" from lioiium to 
Yranium. The se claims are In£cde on the basis of tho 11 coal 11 content , and coal 
b eing of plant orie;in has traces of every element found in plants. This 
product came on t he marke t and we wished some dat <:;. on its performance. 

Minoral Coiloids Limit ed., has established an agency for selling mineral 
colloids in Conad.a, n.nd is sparinc; no expense in putting tho p rocluct in the 
hands of our fn.rme rs as a nS"L1per11 fertilizer with all tho advt:.mtages of 
11mineralizat ion, colloidal properties, electrolytic action and even vitamins 
are brought into t he argu.."'llents in its favour. 

We applied these two 11 r are element" fertilizers alongside the 2-16-6 
mixtures at the same r a tes. .All the p lots vrere seeded at one time and 
receivecl the same care throughout the gr oYling season. Unfor·tunately some of 
tho districts, where the tests woro pl aced, had an almoDt conrplete loss of 
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crop cluo to flooding, but <.mough good crops wore harvested. to give significant 
results. Duplicate 1/100 acre plots were dug by hand on each troatmont and 
6 sugar tests made per plot. The following were t he resuJ. ts: 

Data on 
Treatment 

3 FQ:rms Using Sodium Sylphc'1.te in the __ :E'ert ilizer 
Puritv of Juice 

85.5 l3oron in _2-16-6 
Sodiun1 in 2-16-6 
2-16-6 Alone 

Data on 3 
Boron in 2-16-6 
Mineral Colloids 
2-16-6 Alone 

Stand Tonnage Sugar 
86.3 10.75 15.2 
85.6 10.19 15.1 
s3.6 10.07 14.s 

81+.8 
85.1 

Farms Using Mineral C..:=o;.;=l=-=l:.:::o:-=i:.::d""s'--=a"-"s:....=a=---.-F~e::.::r'-'t'-=i::.::l::.::i::.::z,_,e=-r 
77.0 10.79 ---14.6 84.9 
75.6 8.54 14.5 85.2 
71.3 10.18 14.2 83·7 

Recoverable 
S1..1g. per Ac. 

2770 
2551 
2501 

2612 
201~4 
2382 

Data 6J;L2 Farm.s Us:i.D.g_:Soron, Manganese, CopiJE?_r, et<l!__j.n the _Fert ili!?!er 
Boron in 2-16-6 81.8 10.63 14.62 85.3 2b09 
Sodium in 2-16-6 (10.19) 
Manga.YJ.ese in 2-16-6 81.2 9· 71 
Copper in 2-16-6 78.8 9· 52-
2-16-6 Alone 77.0 9·95 
Peters1 All-N-One 80.8 9.01 
Mineral Colloids ~8.54) 
Diff. for 

.64 

11!-. 54 
14.72 
1)_~.14 
14.24 

.60 Significance 
Significant Treat

ments none Boron above none 
Peters • below 
Min.Coll. 11 

85.4 
85.4· 
84.7 
84.8 

1.2 

none 

2366 
2339 
2355 
2135 

206 

Boron above 
Peters ' below 

It is appar ent that Sodium, I.langDnese and Copper Sulphate had only a 
slight e:ffect upon the boot crop r0n<l shovred no sit;nificant gain. 

Boron did increase the yield si~nificantly in those tests as to 
tonnage , but not in sugar or purity of juice. 

Tho Peters 1 All-N-One fertilizer and Mine ral Colloids wore s i gnificant
ly below tho standard 2-16-6 as to tonnage without having any significant 
effect upon other factors. 

SUMi.~,iA.li.Y OF RESULTS 0]' :B'ERTILIZER TESTS C01Sl]UC';1ED Ji'OR TEE LAST TEN 
1EfL."i\S AT T}iE _J)OL!IlUON E7..PERilv!ENTAL _§JATION 

LETilB RIDGE, .ALBJJRT.A, CANADA 

A. E. Pa lmer, Dominion Experiment Station 

Tests havo boon made ~ith Phosphatic Nitrogenous and Potassic fortil iz
ors on i rrigated sugar boots sinc e 1927 . Phosphates, both triplo-supor and 
ammoniurn phosphates have increased yields in evr: ry test ancl on. almost every 
individ"Llal :plot ·whore they have boen applied at the time of seeding. 1-iitrogor. 
appl i oo. at time of seeding has increased yields in most trials but not a lways 
and the ;yield i ncreases usually have not boon as great as have been secured 
with phospl~~tes. 


