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BULLETIN NO. 284. - DECEMBER, 1921

AVAILABILITY OF POTASH IN SOME SOIL-FORMING
MINERALS

BY
G. S. Fraps.

A knowledge of the availability of potash in minerals which occur in
the soil is important to soil chemistry. It aids in the interpretation of
the analysis of the soil and in judging methods of analysis.

McCaughey and Fry (Bulletin 91 of the Bureau of Soils, U. S. De-
partment of Agriculture) have found that four primary minerals in the
soil are the chief carriers of potash. These are b10t1te, muscovite, ortho-
clase, and microcline. Potash may also occur in secondary minerals
formed by weathering agencies upon primary minerals, and it may be
absorbed and held by minerals in a loose form of combination.

In Bulletin 145 of this Station, it was shown that the potash of
nephelite, leucite, glauconite, and biotite was completely dissolved when
heated with hydrochloric acid of 1.115 sp. gr. With muscovite, 37 per
cent. of the potash was dissolved. Two samples of microcline and four
samples of orthoclase gave up 0 to 4 per cent. of their potash.

With fifth-normal nitric acid, practically no potash was removed from
microcline and orthoclase. Less than 10 per cent. of the potash was
removed from glauconite and biotite. From 15 to 60 per cent. of the
potash was removed from muscov1te, nephelite, leucite, apophyllite, and
phillipsite.

It'is of some importance to soil chemistry to know whether there is
any relation between the solubility of these minerals in acid and the
amount of potash that they will give up to plarits.

Breazale and Briggs (Journal of Agricultural Research, 20, 615,
1921) find that the potash dissolved in water from finely ground
orthoclase is not absorbed by wheat seedlings to a measurable degree,
and that the availability of the potash is not increased by the addition
of lime, gypsum, or carbon dioxide to the solution, or by boiling the
solution. But if the solution from orthoclase is oxidized with hydro-
chloric and nitric-acids, the potash becomes available. They -ascribed
this change to a breaking down of the complex solute molecules. The
concentration of a plant-food element in the soil solution, they con-
clude, does not necessarily provide any measure of its availability, but
the question of availability must be referred to the plant itself.

J. K. Plummer (Journal of Agricultural Research, 14, 298, 1918)
reports a study of the availability of potash in soil-forming materials
to certain crops when the potash was added to the soil at the rate of
400 to 800 parts per million, and gives a review of the literature. The
percentages of potash removed from the minerals by the crops, calcu-
lated by us from the data given, are given in Table 1. The crops were:
grown in succession, and potash and lime were added only at the be-
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ginning of the experiment. It is somewhat surprising to find 24 per
cent. of the potash of orthoclase, 49 per cent of that of muscovite, and
56 per cent. of that of biotite, removed by four crops. It is also to
be noted that increasing the amount of mineral potash decreased the
percentages removed by crops.

Table 1. Percentages of potash removed from minerals.—Plummer.

Average
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De Turk (Soil Science, VIII, 1919, 219) presents a review of the
literature on potassium-bearing minerals as a source of potassium for
plant growth, together with pot experiments and laberatory work.

EXPERIMENTAL WORK.

The work here described was carried out in three separate series.
In the first series, the amounts of potash added to the soil in the form
of the soil minerals are comparatively small, equal to .25 gram of
potash to 5000 grams soil or 500 parts per million of soil. In the
second series of experiments, the amount of potash added in the min-
eral potash was much larger than in the first series or about 4000 parts
potash per million of soil. Nitrogen and phosphoric acid were used
in addition in each of these experiments. No potash was added after
the first addition.

The third series of experiments was conducted to test the effect of
granite as a fertilizer. At that time it was proposed to use granite
alone ag a fertilizer on Texas soils, and although our present knowledge
showed that such a use would not be profitable, it was thought well to
run a few pot tests to show the effect of granite as compared with the
effect of other materials. This experiment is not really a test of the
availability of the potash of granite, as no phosphoric acid or nitrogen
was used in connection with the granite. A similar test already pub-
lished by the Rhode Island Experiment Station showed that granite
has little or no value as a fertilizer.

First series. Five kilograms of soil were weighed out as usual,
potash added equal to 0.25 gm. or 500 parts per million, 1 gm. nitrate
of soda and 2.5 gms. acid phosphate were added; also to one set of
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soils, carbonate of lime was added in the form of precipitated chalk
at the rate of 5 gms. to the pot, or 1000 parts per million. In another
series sawdust was added at the rate of 25 gms. to the pot, or 5000
parts per million. ;

Second series. The soils were weighed out as follows: 7200 gms.
of soil 4595, 7000 gms. of soil 4598, 8000 gms. of soil 4600, 7600
gms. of soil 4606, 6800 gms. of soil 4646, 7700 gms. of soil 4648.
These soils received 20 gms. of microcline, or orthoclase, 10 gms. of
biotite, muscovite, pinite, chabazite, or stilbite, in addition to 1 gm.
of nitrate of ammonia and 1 gm. of acid phosphate. The first crop
was sorghum, planted June 6 and harvested September 4. Nitrate of
ammonia was added and sorghum planted again.

The third crop was corn, and the soil received 1 gm. of dicalcium
phosphate and 1 gm. of ammonium nitrate. A fourth crop was grown
on some of the soils, ammonium nitrate being added to these pots.

The potash removed from the soil which received no potash, was de-
ducted in all cases, so that the figures given represent the potash removed
from the mineral.

RESULTS.

Table 2 shows the grams potash removed from the soil to which
0.25 gm. potash was added, and the average per cent. removed. This
varies from 1 per cent. microcline, No. 1177, to 38.7 per cent. with,
sulphate of potash.

Table 2. Grams potash recovesed from 0.25 gram potash added to soil.

E E : r Sulphate
2 Micro- | Micro- | Micro- | Otho- | Biotite | Musco- | Leucite | Nephe- of

2 5 line cline cline clase 1176 vite 711 lite potash
SZ 224 1177 1180 1178 1179 253 1877

3200 | Cottont. . ....coonn- .0217)  .0033| .0035] .0153] .0206] .0375 0] .0372| .0456
Cotton, carbonate of

e added........ - .0081 (| prad g .0079|  .0265| .0053 O iieiey 0485 -
Cotton, sawdust added 0 0l .0128 (1) deiates St 0
orn L0547 0477 OlLoniecis .1687
.0595 L P .1880
200 Millet.: .. .. . ciommva 0 01 1 0 .0366 .0085 0 0 1294
Average........... .0075 .0025 .0035 .0096 0330 0275 0 0186 .0967
Average per cent
removed....... 3.0 1.0 1.4 3.8 13.2 1% 0| 7.4 38.7

Table 3 shows the grams of potash removed by the crops in the second
series of experiments. The largest recovery was usually made with
the first crop, especially with sulphate of potash.
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Table 3. Grams potash removed by crops second series.
Micro- | Ortho- Muscro- Chaba-
cline clase | Biotite | vite Pinite |Sulphat zite
1177 1178 2563 2397 1393 4562 2551
4595 Crop 1, Sorghum.............. 0 .0333 1729 1167 .0707 3268  O].....0
Crop2rCordl L et e 0 LGS0 0 .0062 .1319 0150 0 (1) B ) (O
Crop 8 Sorghum.............. 0270 0 2248 0133 0 0142 0]...... %
§ 0270 .0392 5296 1450 0707 34000  0)......8
4598 0 .0083 3873
0 0 0060
L0217 .0003 0694
.0050(........ 0154
0267 .0086 .4781
4600 Crop 1, Sorghum.............. 0067 0 ALY L L e
Crop 2, Sorghum:. ............. .0029 0078 (1.1 b] PRI P
CEOp S, C0R T, T .0031 (]| EORREL SRR e S || S e
S e O e S ? 0127 .0078 4029]. ... .0 ]
4606 Crop 1, Sorghum.............. .0394|  .0821 B 1071 IO S
Crop 2, Sorghum. . ............ .0089 J0888].. .. .. .o | ot
5 R L0163  .0457 SA1021. 00 s S
Crop 4, Sorghum. ............. .0490 05281 . ... ... ot
a0 R S S e 1136 1278 2082].c. ...
4646 Crop 1, Sorghum.........7.... 0272 .0946 .4085
Total Ceeee 0272 .0946 4085 ... e |l S r
4648 Crop 1, Sorghum .0077 L0177 L3677
Crop 2, Sorghum .0153 .0232 0644
Crop 3, Corn.... 0 0 .0040
ROt s 1 ST .0230 .0409 2771 1772 .0246 .4361
Grams potash added. . ... .. 2.028 | 2.362 0.962 | 0.931 0.518 | 0.5504| 0.100

The amounts of potash added to the pots are shown at the bottom

of the table. Smaller quantities of potash were added in biotite, mus-

covite, pinite, and sulphate of potash than in orthoclase and microcline,

on account of the fact that the potash in the former is more easily

taken up.
Table 4. Total percentage of potash removed by all crops second series.

Zc 4594 4508 4600 4608 4646 4648 | Average

E Number of crops 3 4 3 4 1 3 3
L Nlaroaline’ < 0L T 1.33 1.32 0.63 5.60 1.34 1.13 1.89
BRI CHIGRIRGE | . e e e o 1.67 0.36 0.33 5.41 4.01 1.73 2.25
1393 i e e e 13.65 0081 o sl 0 4.75 4.83
2347 | Muscovi 15.57) 23.45 14.91 23.54 16.65 19.00 18.86
2563 | Biotite 18.36| 33.30 22.41 42.76 12.51| 28.82| 26.36
s e e PR e W s P T BT S e S 0f 81.78/ 40.89
2551 | Chabazite. : 04085 s s 0/ 89.70f 28.78
4563 | Sulphate of potash. .................. 67.93| 95.52 80.50| 52.59| 81.62| 87.13| 77.55

Table 4 shows the total percentages of added potash taken up by

the crops averaging four in number.

They are in the following order,

beginning with the lowest: microcline, orthoclase, pinite, muscovite,
biotite, stilbite, chabazite, sulphate of potash. The variation with stil-
bite and the chabazite is very wide in the individual tests.

Table 5 contains the average percentage of potash removed per crop
It consists of the percentages in
Table 4 divided by the number of crops.

in the second series of experiments.
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Table 5. Average percentage of mineral potash removed per crop second series.

| 4594 4598 4600 4606 4646 4648 | Average

1.34 0.38 .68
4.01 0.58 1.19

0] 1.58 1.59
16.65 6.33 7.48

12.51 9.61]. 11.16
0f 27.26 13.63

0 i
81:62] 29.04| 32.86

Table 6 shows the percentage of potash in the materials used, the
per cent dissolved by fifth-normal nitric acid (Bulletin 145), and the
percentages removed per crop in the experiments discussed in this
bulletin. It also shows the relation between the potash dissolved by
the fifth-normal acid and that taken up by the crops in the various
series of experiments. If the experiments made by Plummer with
larger quantities of minerals were cited, instead of these with smaller
quantities, the percentages taken up from the minerals would be about
one-half of that given, and probably more nearly related to that in
the soil.

)

N

;L

L
N

g /- Average Focapizge of Aorosh

3 Removed bty Crop Ffrops
é Minerals - Serses /

L

N §
N N
o Q
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n | | I IQ = 2 ¥ i)

The amount of potash taken by one crop from microcline averages
the same as the quantity dissolved by fifth-normal nitric acid. The
relation for orthoclase varies from 1:1 to 5.5 times the quantity dis-
solved by the nitric acid. One crop removed from muscovite from
0.3 to 0.7 of that dissolved by fifth-normal nitric acid, from biotite
0.3 to 0.5, from stilbite 0.4, and from sulphate of potash 0.2, 0.3, 0.4.
The relation decreases with the solubility of the potash mineral, but
there is a relation between the potash removed by crops and the potash
dissolved from the minerals by fifth-normal nitric acid.

The extraction of 7.5 to 12.4 per cent. of the potash per crop from
muscovite, and 9.3 to 13.3 per cent. from biotite seems high. All the
minerals used in our experiments were finely ground. It is probable
that this affects their availability to crops, so that potash in the soil
in these minerals would not be as available as was the case in these
experiments. This would also affect the solubility in fifth-normal
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nitric acid. Thus the solubility in fifth-normal nitric acid would rep-
resent the availability of potash in these minerals.
It would appear from the preceding discussion that the minerals

containing high percentages of potash soluble in fifth-normal nitric acid
give up their potash more readily to crops than those containing low |

percentages soluble in fifth-normal nitric acid. It would also appear
that one crop of the plants took up potash about equal to that soluble
in fifth-normal nitric acid from microcline and orthoclase, and about

half of that dissolved from biotite, muscovite, or stilbite, and about |
four-tenths of that in sulphate of potash. Thus fifth-normal nitric |

acid is a measure of the available potash in these minerals.

oy i
EV Flg 2 - Average Rercentage of Forash
&5 Removed by Crop from
(t Minerals — Serres 2

Q et 1 v

™
S
$
qQ (% S

e s
» N
Y N
B p hooe :
N 3 $ Y N o {
N Y & 8 3 ¥ 3 3
N V- Sl o S | B | T M
N . S o 2 S q 3 3
: Ninerals

Leucite, nephelite, and chabazite appear to be exceptions to the above,
but the experiments with them were not satisfactory or sufficient in
number.

Minerals which contain potash highly soluble in strong hydrochloric
acid give up their potash more readily to plants than those which con-
tain potash less soluble in strong hydrochloric acid.




Table 6. Relation of average potash removed by one crop to total and active potash of minerals.

Micro- Micro- Micro- Ortho- Mus- i )

cline cline cline clase covite Pinite Biotite Stilbite | Nephelite | Sulphate

1177 180 224 of Potash
TotalDotaRh. DEFGIb. . .« fr ol stiawl s i hen s b g Ty e sty & sivia i 4L bal 11.81 10.20 5.80 9.62 0.28] 2.86 50.04
Per cent total potash soluble in N-5 nitricacid.................. 1.3 17.1 5.4 26.4 34.0 49.3 100
Percentage total potash removed per crop (Plummer) 6.0 12.8 505 500 QB e T 11.8
Percentage total potash removed per crop. first series. . 3.8 WA b gie ) 6o Pl SR 7.4 38.7
Percentage total potash removed per crop, second series. . 1.2 7.5 1:6 11.2 b 38 1o 32.9
Percentage active potash removed per crop (Plummer)... . ... 550 ) IR R L TR WS S A e b 12
Percentage active potash removed per crop, first series. ... ... 350 0 ala . ;o %! NP, 15 39
Percentage active potash removed per crop, second series................... 110 60 30 45 7t ] P o 33

STVIANITY ONIWIOJ-TIOS NI HSVLOJ d0 XIITIEVIIVAY
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EXPERIMENTS WITH GRANITE.

In these experiments, 5 kg. soil was used, nothing being added
pot No. 1, 5 gms. granite to Nos. 2 and 3, 1 gm. each of ammoni
nitrate, dicalcium phosphate, and sulphate of potash to No. 4, 1
each of ammonium nitrate and sulphate of potash to No. 5, 1
each of dicalcium phosphate and sulphate of potash to No. 6.
was planted April 11 and harvested June 15. Ammonium nitrate o
sulphate of potash was again added, and sorghum planted June 22 and
harvested August 23. The granite contained 4.94 per cent. of tota
potash.

The result of this experiment is shown in Table 6, and Fig. 1 shows
test on two of the soils with corn. 1

Table 7. Experiments with ground granite.—Grams per pot.

Weight of Crop Potash
(0] G G in %
Phos- Grams | Gram | Gram | granite
phoric Phos- | potash | potash | potash | taken
None | Granite | Granite | acid | Potash | phoric
potash | nitro- acid
nitro- gen potash
gen
8841 Corn’..5.. .. 5.4 5.5 6.5 25.7 7.2 7.4 .1355 .1540 1606
Sorghum. . .. 157 1.6 1.3 36.7 8.0 0.4 .0255 .0231 0213
9140 Corn....... 5.6 6.4 4.7 30.1 3.5 10.2 .2363 .2304 1936/
Sorghum. . .. 0.7 0.6 0.6 24.9 9.5 3.2 .0132 .0106 0119
9166 Corn....... 3.1 3.2 2.9 23.5 2.7 11.2 .1159 .1120 1354
Sorghum. . .. 1.0 0.6 1.1 29.2 2.7 0.3 .0109 .0076 0177
9300 Corn....... 6.9 7.4 8.3 42 .4 13.0 1§ .2146 .2338 2224
Sorghum. . .. 2.5 2.8 4.2 33.2 10.5 2.5 .0421 .0420 0613

Table 8. Details of pot experiments.

Gram Per cent | Grams Increase
crop potash potash grams

1592 Series 3—1909 Corn.

Muscovite. . s 37.0 48
Microcline.. 25.5 .55
L— 26.5 46
37.1 51
38.4 79
10.6 1.50 0.15901...... .8
22.6 0.94 0.2124
22.4 1.46 0.3470
23.0 0.95 0.2185

1269 Series 18—Cotton.
TS TR e B S T e S SR R

0.80

DN DROIODROWDRODO N U~

CRFT2RBRR
RO OO O
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Table 8. Details of pot experiments—Continued.
Gram Per cent Grams Increase
crop potash potash grams
¢ — —Continued.

. Coton—Co 9.6 0.92| 0883  .0372
9.7 0.82 10708 5 7 ek
9.9 .82 L0811 .0081
a lg.o 1'21‘3 [1)%2 ..........
~ Sulphate of potas| -2 . . -0485
» —1870 9.7 1.04 UL et s
Jiate of potash—1 7.8 e clesiga
o 5.0 1.02 ) Ry
9.7 1.00 .07 0265
8.0 1.10 SORSRIENE Foi s
6.0 .94 L0564 0
7.0 .88 JDATGlERS oy
7.2 1.10 .0792 10079
6.6 1.04 (QBEBlE T
6.2 1.02 .0632 -0053
7.5 1.06 T enE e
6.9 .74 L0511 0
3.0 98 T ket
7.2 1.04 .0749 0
7.9 .18 J08TBlE e
6.3 .95 10598 0
7.0 1.16 S
10.4 0.74 YO0 2 s
9.9 .86 SOBBTI s - B
7.9 290 L0711 0
8.2 .88 ST ST
105 .18 L0819 0153
9.9 1.12 08| wonln
13.1 .86 .1127 0128
8.5 .88 107800 A
5.7 .84 .0479 0
77 .86 S0BB2IL .
67.2 1.23 182061 0 E
57.0 1.45 .8265 0
63.7 1.35 18599 0333
62.7 1.61|  1.0095 1729
59.7 1.58 .9433 1167
: E G I
BBtIphate Of POtash. ... ... ..inoienssiisnnnsnssaernis ] .6 ) 3258
: 8%“‘;’1)0,“3 B 62.7 124 7 0
25.3 .79 s10081 A e
- 23.4 .97 .2270 0270
26.0 .76 11976 0
29.9 1.42 14246 92248
27.7 77 2133 0133
28.5 .69 1966 0
25.2 .85 2149 0142
23.3 .80 1864 0
37.3 .43 1004} L

35.4 .43 1522
34.7 .48 -1666 .0062
40.6 72 .2923 .1319
- 33.1 .53 1754 0150
0 | 0
g 78\11 hateof tas| . . 0
meietad 295 46 1357 0
................................................ 36.; g% gggg
T S e 29. y : 0
. B&froclase ................................... 33.7 .88 12966 33
1 4Biotite.. ....................................... 44.0 1.15 25060 .2177
i 34.0 1.09 .3706 .1723
............................................ 39.2 it .2783 0
................................. 36.2 1.59 \5756 .3873
......................................... 35.7 .83 .2963 .0080
2.7 s .0208 0
2.5 .79 L0197 0
2.7 .58 .0157 0
5.4 1.07 10528 .0370
5.0 .97, .0485 L0277
1.9 .88 .0167 0
2.6 1.03 .0268 .0060
2.3 T4 0170 0
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Table 8. Details of pot experiments—Continued. >
Per cent | Grams \
Grams potash potash po
crop 1n crop in crop | remo
Crop 3, Corn.
2B She. R o T T 11.9 45 0535|......
A ORI SRl A A e s 17.9 .42 L0752 K
T RN - T RS O R R 11.7 .46 .0538
dBiotite. ........ooiiiii sl e 20.8 44 L0915
D T e oA e SR R S 16.7 .43 L0718
s G L A R S AP AR VAR e 11.9 .49 .0583
T:Sulpliatelofifiotaab LR © (ol i 25.6 .48 .1229 3
8 Ui e e SR T S 16.5 .41 .0676
4598 Crop 4, Sorghum. ;
O TR TG I R SOt SR 1.8 .4 .0133
O T R R MO S R 3.0 .61 .0183
ST T SRl T e i A B 0.1 e |t nt e [
U T L B I R ey S G 5.1 80 0408’
I I o il 325 4 T sl o s b o S o 3 e 0.2]xs <t st S ]
T R OO R S S 0.8.....o . e, 4
O T e e R PR 4.1 1.70 .0287
£ T RN N O R R et 2.6 64 .0166 0
4600 Crop 1, Sorghum.
I S T A A e b RO 51.9 .70 .3633(....08
T ek e o R A S S SRR 50.0 .74 .37 0
T R R e S B F SR S 50.5 .70 .3535
COT L TR S R e R U PR b 50.6 1.02 .51661
DPMNRAORIEBEE | o'y .os IR e M ikia i ws 0 biniele o aie o1a 50.4 95 .4788
S amhate ok btealt. - il e b 54.0 1.25 6750
Crop 2, Sorghum.
Lo R SRR SN LR N S S e 5.4 47 .0254]....... 4
LT R, SRR R L e R 4 U 5.9 48 .0283
o ERET e SR W SOC e D D S S B e 7.9 42 .0332
U T AR SRS S S o G S D e 15.0 55 0825 0
O MOBOOVILE 55 o o s s B e e v g e 12.5 43 0537 0
TS R s s R PRSP S 15.2 57 .0866 0
Crop 3, Corn.
T TR ST S N ST RS SO 4.0 49 .0196|......
S AR I SR S S R L S e A 4.2 54 .0227 0
T R N R S e g P S SRLE 2.1 69 0145
R s S S v e e e TR e e g 10.5 24 .0252 0
D IMRECOYI R s s« o St s s e e e s e e e bia e e s Hea LS | CE
Bsfhiphateofpotash. .. ke ol o s, 1.0 71 0074
4606 Crop 1, Sorghum. .
1 TR T R <L A RO S e R e 31.9 1.20 .3828].....
[T T A T A it AR AR o DU e RO 4 36.4 1.16 L4222 0
S iOthocInRe A L2 e L Tl 36.9 1.26 .4649 0
BRI s o o 3 S BBk arehe B tar s 5o s e e o 29.6 1.35 .3996 01
O MUBPOVINBAEES - . < 1 S Tois s e dio sinnoio s b masis saies 29.5 1.26 3717
R T T P SRS S S U iR 30.8 1.28 3942 0
Crop 2, Sorghum.
R A R A P e O e S Dt 7] .91 .0701 4
1 T O O e R SR P S SRR e 7.9 1.00 .0790 0
ST I S R S e A e e 6.2 .89 0552
S T ARG e SN e a e (o Ui e 8.2 1.45 .1189 0
VUL T i S U S UG i O S A S SO 14.2 1.06 1505 0
GRainbatelabpatagh " e s T i LUl 13.7 1.16 .1589 0
Crop 3, Corn.
RN SR D R e e S e e S 15.8 61 0264
T LT S e GRS S e ot s A B v AR e SO 19.1 59 L1127 0
CE R L T R e i e s e B e e e G R 20.6 69 1421 0
T T S R S L A T R (R iR 28.8 1.16 .3341
L T R R e e S AR W R S e 27.7 72 .1994 1
feRahata obnotash, . S e R RN 24.6| 84 2066 1
Crop 4, Sorghum.
S A R AR 2 s G R e T b 7.5 1.02 .0765
T R A Y e e B S e S RSP 14.1 89 .1255 0
R s R L S e 9.1 87 .0792
SaBjotite: i a i e A RS O R 10.3 1.79 1844
TR e S T e D R g S 12.2 92 .1122 0
O Enlihatear pobagh . s s L i e 13.9 93 .1293 0
4646 Crop 1, Sorghum.,
B o L S R A e S AR 46.5 78 .3627|.....008
P, e s R N e 12 L o e s 38.1 96 .3658)....58
L e S R S A O P O 46.6 .3914 02
R Iy i T e O e i v L P oy sk s NS L 48.3 95 .4588 0
ST e e b T S O S e o 29.6 1.51 .4470
O TR TR S e e AR e SR P e ) 46.6 1.12 .5219].....8 ;
AL T e T B R S A v St R e A 44.0 1.18 .5192
LTy g A s s S SR e T G A S 1 33.4 1.02 .3407
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Table 8. Details of pot experiments—Continued.

Per cent | - Grams Grams

Grams potash potash potash

crop in crop in crop | removed

Crop 1, Sorghum—Continued.

9 Sulphate of potash 47.7 1.62 7727 .4085
10 Chabozite 35.8 .92 .3294 0
11 Snﬂnte 45.2 .92 .4158 .0516
inite. 41.4 .82 .3395 0

P

9 Sulphate
10 Chabozite.
11 Stilbite.
12 Pinite.

— —
e e Y O A N 3
309 1O DO = H 1 00~ 00

48 Crop 1, Sorghum,
1-0...

..................... 42.2

45.7

42.1

38.9

43.3

6 Biotite. . 45.2

7 Muscovite 40.8

8 Pinite......... 40.4

9 Sulphate of potash 47.2

0 Chabozite. . ... 47.3
11 Stilbite. . 42,
12 Pinite. .. 33.

] Crop12, Sorghum.

3 Microcline.
4 Othoclase. .
5 Biotite. .
BNBIotite; e e

7 Muscowte ....................

Sulphate of potash
10 Chabozite. .
REtBithiter . oL Lt L
12 Pinite...
- Crop 3, Corn.

3 1-0

o
o
E
3

Bt et et et

T O = CTUTOT O O 00 00 OTOT L0 UT Lo 00 b W0 ~1 00

—

9 Sulphate I POhesh - e A s s >
IChAbOZIte . v coioou i e e D S
B RTTAEL 2 i o e I e e v e
i G N e RIS e

SRR DWOROWID D00 WRIN 0N LW b0

e e
(=
=

—
—
o
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As could be expected, the granite had little or no effect as a fer
tilizer. The potash in granite was dissolved only to a very sligh
extent. Similar results were secured by Hartwell and Pember, Rhod
Island Experiment Station Bulletin 129. 4

Fig. 3. Pot experiments on two soils with granite (2G) compared with ng
fertilizer (1-0) and complete fertilizer (4KDN).
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SUMMARY AND CONCLUSIONS.

1. The amounts of potash taken up by one crop from microzline
average the same as the quantity dissolved by fifth-normal nitric acid.
The amount taken up from orthoclase is somewhat more than that
taken up by the acid.

2. One crop removed from muscovite on an average 30 to 70
cent. of the potash dissolved by fifth-normal nitric acid, from biotite
30 to 50, from stilbite 40, from sulphate of potash 20, 30, 40 per cent.

3. There is a relation between the potash removed by crops and
the potash dissolved from minerals by fifth-normal nitric acid.

4. The solubility of mineral potash in the soil in fifth-normal nitric’
acid would then be related to the potash removed by crops. :

5. Minerals which contain potash easily soluble in strong hydro-
chloric acid give up their potash more readily to plants than those
which contain potash less soluble in strong acid. J

6. Granite has practically no value as a fertilizer.

"C?
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