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ELEMENTS RESUIRED IN SMALL BUANTITIES ONLY

Boton

It is now nearlv 20 vears since Dr. K. Warington showed in our
laboratories that 6oron is essential for plant Srowth. The various
svmotoms of boron deficiency and ihe patbological results associated

t"l,"ri*itt are now kmown {oi certain crops, particularly sugar beet,

apples, swedes and others; during 193&1937 studies Jlave been

niide of the effect of boron deficiency on carrots. Uur earlrer
exDeriments also show that field beans respond to small dressings

of'boron. The time is undoubtedll' ripe for systematic lield expql-
ments on the Dossibilities o{ boron as a fcrtilizer: only in thls
wav can definit6 and trustworthy information be obtained.

Ma*gatcse
Mansanese deficiencv results in pathological co[ditions in oats

(" Grev"speck "), and sugar beet (" Speckled yellow "), and peas'

Chemiialitudies have been made to fird some way o; estimatmg the
availabilitv of the manganese. Soils on which these diseases occured
*ui" oi tn6 r^." e"n".il tv'p.,.'ir., reclaimed heaths rich in orgadc
matter and made-alkalini by liming. They contained little or no

exchanseable maneanese, except on plots rvhere additions of
*"ng"i"r" sulphat; had controiled the diseases in the lield.

There are good grouads Ior believing,.that Marsh Spot disease

ir peas is coniected with [langanese deficiency, but certain soils

fro'm the Romnev Marsh area on which the disease occurs contarn
aooreciable amoirnts of oxides of manganese- Tbe disease never

oiiurred on an acid soil though a few of the alkaline ones also

"."" 
n*ftfrv peas. The acid soils naturally contained more readil-y

iluble marie;nese than the alkaline ones, but it was not possrble

arnone the a-lkaline soils to distinSlish by analysis the two or thtee
soils ihich gave peas free from the disease.

Pot cultures in 103? conlirmed the results of Prelimitrary tests

iro i936. On several soils from Romney Marsh, Lincolnshire,

-a-W.t*i.t.Ui.", and on sand-bentonite niixtures, Peas dev-eloped

lf.r.n Soot in the control pots but not iD those treated with
*oa"i"tri dressinss of manginese sulphate. Small dressings of
maneanese sulphalte sufficed 1o control the disease in the light soits

"t 
a ile sana-Bentonite mixtures. The hanganese contents of the

nea olants. both at an early stage of gro$rth and at maturity,
i,ere'but slishtlv altered bv tle added manganese. In the Romney
Marsh soils"the-readily soluble manganese of the soil was also but
little influenced by the additions of soluble Tlntanese. -

Other elementi aPParently needed in small amounts have b€en

stutlied, includ.ing ziric, cobilt and nickel. Some Dartmoor soils

"" *t iift.f,"up do not thrive, contain as little cobalt as the well-
t"o*n " 

"he"ripining 
" soils of New Zealand. ExPeriments have

.i* u""r, coniiirued 
-with molybdenum which has interesting and

.iiit lne ettects on ptant grorlt-h. A beginning has been made with
ihe inv"estigation oi copper salts which in cenain soil conditions in
Holland an-d in Florida- give remarkable increases in croP.
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