


ot tbe

mUniverett of Wistconsin



TE AGRICULTURAL VALUE OF POTASH MINIRALS

by

ROBERT DIXSON BAIRD

A Thesis Submitted for the Degree of

3ACHE±LOR OF SCIENCE in Agriculture

UNIURSITY OF WISCONSIN

1913



INTRODUCTION.

Many of the farm lands of Wisconsin are deficient in

potassium. This is especially true of the several millions of

acres of marsh land which the state contains. The potash con-

tent of this type of soil runs exceedingly low, ranging from

.01 to .65%. Numerous field tests made on these lands have

shown the great need of this element ', in some experiments ob-

tainp-pno crop at allAwhere no potassium was supplied. Corn

will not mature and its growth is greatly checked due to the

lack of this element. In developing marsh lands the first

step to be taken is to drain it. The application of manures

must then be considered, the chief of which is potassium.

There are many forms of potassium which may be applied to lands

deficient in this element. Wood ashes were formerly prac-

tically the only American source of potassium that was of any

commercial importance, but their supply is so limited as to

restrict their use. Besides furnishing about 5% potash, wood

ashes also contain as high as 2% phosphorus and 30-35% lime

which are also of agricultural value.

Most of the potash used for fertilization, not only in

this couitry, but also in other parts of the world, comes

from the Strassfurt mines of Germany. These potash salts are

in large beds which have been deposited in ancient geologic

times. It seems that long before history begins, these min-

erals were laid in place by the evaporatibn of sea water con-

fined in lakes, which, like the Dead Sea, were without outlet.
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Presh supplies of salt were received from the ocean, forced

into these stagnant lakes by storms and tides. Upon evap-

oration, the salts came out of solution leaving layer upon

layer of these valuable minerals until this deposit is prac-

tically inexhaustible. At the present time ten thousand men

are employed in these great mines which supply to the United

States alone thousands of tons annually. The imports of 1911,

as stated in the "American Fertilizer Hand Book-1912 (1)

were as follows:

Pounds : Value

Huriate : 431.21 60 :$6.499.576Sulphate :106 269,142 : 1,952,368

Kainit :1, Ks 7,'0,000 : 2.637,116

Cognizant of the country's dependency upon Germany for

potash fertilizer% the United States Bureau of Soils has been

carrying on investigations on certain potash bearing minerals

as sources of potassium for fertilizers. Different State

Agricultural Experiment Stations also have done much research

work with these minnerals with various results.

HISTORICAL REVIEW.

Patterson (2) of the Maryland Station reports work

on several forms of minerals such as Cafmallite, Sylvinite,

(1) American Fertilizer Hand Book-1912, p. 50 a.

(2) Maryland Agr. Exp. Sta. Bul,, 89
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Hartsalz, Polyhelite and others containing potash, as being

of little cormmercial importance and did not recommend them

from a fertilizing standpoint.

Hariwell and Peru*er (3) of the Rhode Island Station

experimented with ground feldspar in different amounts, and

but little, if any, benefits were obtained from this source.

They obtained the following effect of potassium in feldspar,

and sulphate of potash, on the growth of Jal~nese Millet.

Different amounts of these minerals were used.

TABLE 1 - FERTILIZER TREATIVENT
AND DRY WEIGHTS OF MILLET SECURED -

Treatment : Wt. Air-Dry Average : Average Relative
: Crop in Grams : : Weight of Total
: A B : Crop.,

No Potassium : 16.8 15. : 16.05 : 100
2.75 gins. ?eld-t

spar : 17.8 15.6 16.70 : 104
6.88 : 19.3 : 18.5 : 18.90 118
11.00" : 18.6 : 18.1 : 18.35 114
0.50 gme. Sul-: :::
fate of Potash: 35.0 : 33.2 34.10 : 212

2.00 " "

The soil

feldspar seemed

62.5 : 3.8
42.0 : 37.5

used was quite

unable to

Sz .0 :b 206
39.75 : 248

deficient in potassium but the

overcome this deficiency to any

great extent. Feldspar compared very unfavorably with the

sulfate, the latter being fifty times more valuable from the

standpoint of crop production.

(3) Rhode Island-Exp. Sta. Bul., 129.



Much work has been carried on by the United States

I /e V C re
Government (4) on potash bearing rocks such as alumte, bri4

etc. which contain large amounts of potassium ranging from

seven to eighteen percent. The deposit of alunite, recently

discovered in Utah contains approximately 300,000 tons of

this rock for each 100 feet in depth. This would yield 30,000

tons of potassa or 1/6 to 1/7 of the total consumption of

potash in the United States. The tonnage of the brl-e bear-

ing rocks is estimated at 1,973,496,177 tons, containing 197,

349,617 tons of potash, while the feldspar deposits are in-

numerable, millions of tons of such rocks being distributed

all over the country.
Fe IdFo.Blanck (5) conducted fi4-t experiments in which mus-

covite and biotite were used as sources of potash supply to

oats. The results show that the potash of the muscovite was

much less readily available than that of bzotite but more so

than that of feldspar. From 10.57 to 14.67% of the potash of

biotite was assimilated as compared with 1.6E to 2.86 % of the

potash of the muscovite.

D. Prianishikov (6) used nepheline, biotite, muscovite

U leucite as sources of potassium and found their relative

availability in the order given. This was practically the

(4) V.S.G.S.-Reports on Potash -1911-1912
V.S.G.S.-Bulletins-512. Bur.Soile-Circulars 70-71

(5) Jour Landiv. 60,1912, No. 2, p. 97-110.
(6) Landiv. Ves. Sta. 77-1911-Nos. 5 and 6. p. 399
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order indicated by the solubility of the potassium of the

minerals in neutral salt solution.

W. 0. Robinson and W. H. Pry (7) report that numerous

field and pot tests show that potassium from othoclase and

mica are not nearly as economical for potass-ium fertilisation

as the more soluble salts from the Strassfurt mines.

Cirkel, of Canada (8), in his extensive report on the

uses and prices of mica, shows conclusively that this mineral

is at present too expensive to be used for fertilizing pur-

poses, as the present demand of mica for other pses keeps the

price too high.

From these expertments and other research works carried

along this line, it would seem that the micas, due to their

high prices4 have little economical value for fertilization,

while the feldspars have practically no value whatsoever for

this purpose.

flLAN OF PRESENT INVESTIGATION.

The plan of the present experiment was to determine

whether the decaying organic matter predominating in marsh

soils would render the potassium of several minerals more

available. The soil used was obtained from a marsh of morth-

ern Illinois which was quite deficient in potassium, and

neutral towards litmus. ThUA potash bearing minerals, feld-

(7) Chan. Abs. 6-19 12- 21-p.314a.
(8) Fritz Cirker--Mines Bosnch Dept. of Interior, Canada--Mica,

its cocurence and uses.



spar, biotite and muscovite, were added to the soil in a

finely ground condition and different amounts of each applied.

Twenty-eight pots were used, the first eight as a fertilizer

test. To each of the remaining pots, 1.0 gr. of Na2H P04

was added, equivalent to about 250 lbs. of phosphorus per

acre. (see p.7 'J. Quartz was also applied to two sets to

determine if any benefits would arise from an improvement in the

physical condition of the soil. The minerals were all finely

ground and passed through an eighty mesh sieve, and thorough-

ly mixed with the knowlmounts of soil. The crop grown was

corn, three stalks to each pot. Distilled water was added

from time to time.
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TABLE 11. FERTILIZER TREATMENT AND DRY WEIGHTS OF CORN SECUR7D.

Number:Pertilizkr. Treatment:Potassium :Wt.of dry crop:
:Treatment :

of : :Equivalent: in grams : Average
:To Pounds :

*29r !Phosphorus: Potassium:Per Acre : A B

I & 2 : Blank Blank : :5.0gms:4.5 gmst4.75gms.
U&'4" : 1 Ol. X.K.:2501bs. :17.0 "16.0 " :16.50 "
S & 6 l.Ogm.NQL-: : : 4.5 ". 5.5 " : 6.00 "

7 & 8 1.0 l.m.ol.: 250 lbs. : o -17.5 - T "
9 & 10: " " " :7.7 "Feld-:

: spar : 1.0 ton : 5.0 ". 4.5 " : 4.75 "
l1& 12: " " " :15.4" : 2.0 tons : 8.0 ": 8.5 " : 8.25 "
13& 14: " " " :23.1"" : 3.0 " : 5.5 ": 4.5 "  5.0 "

15 &16: " :14.5" Bio-:
:9.tite 2.0 "  :14.0 "-14.5 " :14.25 "

17& 18: :29.0" ; 4.0 :16.0 N:17.0 " :16.50 "
& : :4." 6.0 16.5 :6.5 " e16.-

21& 22: " " " : 14. 5 "
:luscovite : 2.0 " : 9.75":10.00" : 9.75 "24: " " " :29.0" " : 4.0 " :11-50":12,50" :12.00"

: ( 400gms:Quartz) :_._:
4oo26: z 5.50": 5.50" : 5.50
(40 gme Quartz):

2-7& 28:1.ogm Na.-:1.0n Kel.. 250 Lbs. :17. 50":17. 00" :17.25 "
: HPO., : ::

The area of each jar was .37 sq. ft. Thus .385 gms.

had to be added to give an amount equivalent to 100 lbs. of

fertilizer to the acre.

RESULTS.

The addition of feldspar was of no benefit to the crop.

Biotite made up to some extent for the potassium deficiency,

giving somewhat better results than the muscovite or white

mica. The fertilizer test clearly illustrated the deficiency
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of potassium and incident~yl presence of sufficient phos-

phorus in the soil. The addition of quartz did not seem to

increase the growth to any extent; however, during the earlier

stages of growth the last two pots, receiving potassium and

quartz, had a healthier and more vigorous growth than the

others, indicating that the quartz may have hastened the growth

by some mechanical means.

,CONCLUSIONS.

The decaying organic matter predominating in marsh soild

did not effect the availability of potassium in feldspar to

any ox important extent as compared with experiments ran on

other types of soils.

Biotite was found to be much more readily available

than the muscovite, which in turn gave better results than the

feldspar, but the present high prices of mica would prohibit

it* use. However, the comparative availability of this

mineral would lead to the conclusion that soils containing

considerable mica. would be less apt to become deficient in

available potassium than would those containing less mica and

more feldspar.
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