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. studies 13 based on a four-year crop rotation of corn, oats,
wheat, and red clover were conducted at the Main Experi-
ment Station during the period 1920 to 1932. According to
Dr. R. P. Bartholomew, 1+ Associate Director of the College
of Agriculture, experiments (Table VI) with raw rock phos-
phate have also been conducted by the Department of Ag-
ronomy at the Livestock and Forestry Experiment. Station
of the University of Arkansas. The results obtained from
plots of sudan grass and soybean hay are as follows:

Table VI. Results of Experiments with Phosphates at the
Livestock and Forestfy Experiment Station,
Batesville, Arkansas.

! Yield per acre of Sudan grass

Average
. for years
Source of phosphorus* 1 1938 1939 . 1940 | 1941 | 1942 | grown
Pounds Pounds Pounds Pounds Pounds Pounds
None** 440 370 840 1,070 1,850 914
None 1,058 1,000 1,130 2,310 2,860 1,672
- Superphosphate 20% 1,870 - 3,330 5,367 5,950 5,500 4,403
Rock phosphate —--- 1,240 2,000 3,900 4,330 2,867
Concentrated superphos-
phate ’ 1,380 2,460 3,655 5,030 4,380 3,381

Calcined phosphate 1,340 2,640 3,065 5,750 4,580 3,473
Fused rock phosphate 1,360 2,750 3,830 * 6,050 4,950 . 3,788
Calcium metaphosphate 1,320 3,270 3,470 5,480 4,590 3,626
Potassium caleium )

metaphosphate - ---- 3,660 5,300 4,890 4,616
Potassium meta- : .
phosphate oo ———— 2,980 5,320 3,980 . 4,093

“*All but the unfertilized plots received an application at the rate -
of 100 pounds per acre each of ammonium  sulphate, nitrate of
soda, and muriate of potash. Phosphorus was applied from the
different sources in an amount equivalent to 300 pounds per acre
of 20 per cent superphosphate.

**No fertilizer.

* Compare with average check of 1,825.

? Compare with average check of 2,100.

* Nelson, Martin, Soil fertility stﬁdies ; University of Arkansas,
Agricultural Experiment Station, Bull. 290, 1933.
“Bartholomew, R. P., Personal communication, June 3, 1948.
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Yield per acre of Soybean hay.

Average ’
, for years
Source of phosphorus* | 1938 | 1939 | 1940 | 1941 | 1942 | grown

Pounds Pounds Pounds Pounds Pounds Pounds

None™** 320 420 1,210 1,370 950 862
None - 590 1,034 1,890 3,170 2,000 1,737
Concentrated superphos- .

phate : 500 1,440 3,390 3,400 2,910 2,308
Superphosphate 20% 780 1,650 3,920 3,250 2,840 2,488
Rock phosphate ____ 1,210 3,350 3,560 3,110 2,808*
Calcined phosphate 600 1,750 3,460 3,370 3,520 2,540

Fused rock phosphate 670 1,540 4,110 2,570 * 3,240 2,"26
Calcium metaphosphate 7 10° . 1,720 3,770 38,650 3,150 2,600
Potassium calcium

metaphosphate ceee ... 3710 2,880 2,890 3,160
Potassium meta- -
phosphate e ———_ - 8,720 3290 3350 3,453*

*All but the unfertilized plots received an application at the rate
of 100 pounds per acre each of ammonium sulphate, nitrate of
soda, and muriate of potash. Phosphorus was applied from the
different sources in an amount equivalent to 300 pounds per acre
of 20 per cent superphosphate.

**No fertilizer.
3 Compare with average check of 2,100. .
- *Compare with average check of 2,353.

Dr. Bartholomew, 15 commenting on these experiments,
said:

"The results at the Livestock and Forestry Experiment
Station confirm previous experiments conducted here and
those conducted in other stations. They show for mnon-le-
guminous crops such as sudan grass, corn, cotton, etc., that

- rock phosphate is not as satisfactory a fertilizer as the more
available forms. They also show that where the rock phos-
phate is used:as a source of phosphorus for legumes that it
produces about' the. same results as more ayailable phos-
phates. On the basis of similar information, the general
program of fertilization through the United States has pro-
moted the use of rock phosphate where it was going to be
used in a livestock system of farming. The legumes are fed
the livestock and the manure put back on the soil. Under
such a system where rock phosphate has been used, the re-
sults have been very satisfactory. However, in. most cases
where the practical application is made to farming systems, -

* the rate of application with P,O is considerably more than
would be applied from superphosphate. We have recom-

3 Bartholomew, R. P., Personal communication, June 3, 1948.
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mended that where similar practices are to be followed in

Arkansas that rock phosphate would be a good source of

material for increasing crop production.

Investigations 16 carried out by the Oklahoma Experi-
ment Station showed that yields of sweet clover resultlng
from the application of finely-ground phosphate rock com-
pared favorably with those resulting from apphcatlon of
superphosphate. . The results of one of these studies dare in
Table VII. E T

Table VII. The Effect of Method of Application of Differ-
ent Commercial Fertilizers, ‘Limestones, and
Farm Manure on the Growth of Biennial White
Sweet Clover on Series 1700, N. W. Perkins
Farm. Crop planted in 1913 and harvested in

1932.
Rate of " }iiAverage Yield
Application | of Sweet Clover
in pounds in Pounds
No. [ Treatment | per Acre per Acre
1 None —— 1080
2 Basic Slag - 200 1050
3 Basic Slag , 400 1375
4 Rock phosphate . 200 : 1760
5 Rock phosphate 400 2120
6 Superphosphatet : 200 1650
7 Superphosphatet 400 1470
8 None . 870
9 Superphosphate 45% P:0s 89 1430
10 Limestone 400 1236
11 Limestone 400
Rock Phosphate - 200 1750
12 Limestone 600 ‘ :
Superphosphate o 200 1560
18 Limestone 600 :
Superphosphate 200 1310

120% P-0s except as indicated ‘

16 Harper, H. J., Soil fertlhty and sweet clover production i in Okla-
homa; Okla. A. and M. College Experiment Station Bulletin No. 206
1932. .
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14 None N 1010

15 Limestone* 4000 1310
16 Limestone* 4000
Rock Phosphate*- 400 - 1480
- 17 Limestone* 4000
Rock Phosphate : 400 : 1960
Manure* 12000
-18 Rock Phosphate* 400 1460
19 Rock Phosphate* 400
Manure* . 12000 - 1830
20 None N - 990
21 Manure* v 12000 1620
22 Limestone* . ~ 4000
Manure* 12000 - 1585
23 4-124 . 200 1073
24 4-12-4 400 1207
25 Limestone 400
4-12-4 ) 200 1510
26 None , 943
27 1 12-24-12 . 167 1250
28 Limestone ) 400
12-24-12 : 167 1670

* Broadcast and disked into the soil

Finely-ground phosphate rock fertilizer is the chief
source of phosphorus in Illinois. =~ The conditions under
which this fertilizer has been profitably applied to the soil
are outlined in the following extract from an article by F. C.
Bauer '7 of the University of Illinois: '

In some sections, finely ground rock phosphate carrying
30 to 34 per cent P.0s is an efficient source of phosphorus.
The phosphorus in this carrier is not water-soluble (capable
of dissolving in water) but it becomes usable to crop plants
by means of changes within the soil and the use of crops in

" Bauer, F. C., When your land needs phosphorus, Sugcéssful
Farming, October, 1945.
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the rotation that possess high feeding capacities for it. Be-
cause of the difference in chemical behavior and price, rock
phosphate should be used somewhat differently than super-
phosphate. - It is usually applied at intervals of ten or more
years at rates of 1,000 pounds or more an acre. Applied in
this manner and in connection with cropping systems built
around- the regular use of legumes, rock phosphate has
proven to be an effective source of phosphorus for the crops
in rotation, and will fit well into a long-time, soil improve-
ment program.

Mr. John Adler of the Missouri State Production and
Marketing Division in the following letter dated July 8,
1948 to the Division of Geology describes the use of finely-
ground phosphate rock in Missouri.

The application of raw rock phosphate is an approved
practice under the Agricultural Conservation Program for
our state. A.compilation of data reveals that in 1946 Mis-
souri farmers participating in the program applied 2,352
tons of such material and that 3,610 tons were used in 1947.
This includes only that tonnage for which Government assist-
ance was given under the program.

In addition to the above we have information Whlch»
shows 8,971 tons of raw rock phosphate were distributed in
Missouri by fertilizer manufacturers and dealers in 1946. For
1947 the total tonnage reported by dealers and manufacturers

~was-11,841. : e

Either of the above comparisons shows the use of rock
phosphate is definitely on the increase for this state. While
its use is not nearly as extensive in Mlssourl as in some other |
states, it is being used more and more and information avail-

~able to this office indicates a much greater tonnage will be i
used in 1948 than in the past. Such material is being given 4
considerable recognition where. a long time rotation of i
grasses and legumes is contemplated. For these reasons, it !
appears the use of rock phosphate will increase many times in
the next few years.

" Specifications in our programs require a minimum of
30% P:0s in the rock phosphate if assistance is to be given.
To our knowledge practically all the material ‘used in Mis-
souri is well above such minimum. The best information we
have available indicates the material coming into Missouri
ranges from 31% to 35% P.0s depending on the source of
the material.

In many states the value of finely-ground .phosphate
rock as a fertilizer has been recognized to the extent that
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the use of this fertilizer in conservation practices is being
subsidized by the respective Production and Marketing Di-
visions of the U. S. Department of Agriculture in those
‘states. Table VIII lists the states receiving this assistance
in 1948. T

Table VIiIl. The Amount of Assistance per Cwt. for Rock
Phosphate, and Specifications for Each State
Receiving Assistance under Agricultural Con-
servation Program for 1948.

i . Assistance
State | For material containing a total of: | Per. Cwt.
Florida 28% or more P05 ahd ground so 50%
- s will pass through a 200-mesh sieve
(wet screening method) : 20c
Illinois - 30% or more PiO; ' 30¢

From 25% to 30 % P:0s; (Moisture free bs.) 20c
From 189 to 256% P.0s (Moisture free bs.) 10c

Indiana 30% or more P:0; 25¢
Towa ©30% ox".m(;rve, P:0s 30c
Kansas _ 289 or more P,Os and ground so 80%

will pass through a 200-mesh sieve 40¢
Kentucky 28% or more P.0; 45¢
Louisiana - 28% or more P.0; and ground so 85%

~will pass through a 200-mesh sieve

(wet screening method). ‘ . 45¢
Louisiana 20% or more P:0s and ground so 80%

will pass through a 100-mesh sieve 30¢c
Michigan 309 or more P.Os 35¢
Minnesota 309, or more P:Os ' 35¢
Missouri - 30% or more P.Os 40c
Ohio © 80% or more P:0s ' 40c
Oklahoma 289% or more P:0; and ground so 80% will

pass through a 200-mesh sieve . 50c
Washington 30% or more P.0Os lc per unit

‘ P.0;

Wisconsin 28% or more P.0s : 50c
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It is apparent that finely-ground phosphate rock is a
suitable fertilizer for certain soil improvement programs
and that a market for such a fertilizer exists in the mid-
- west. Several factors need to be considered, however, in
determining to what extent phosphate rock from the north
Arkansas deposits can compete for this market. The most
important consideration is the grade of the rock. As men-
tioned before; the phosphate rock from the Hickory Valley
deposit as mined would average 18.8 percent P,O;, washing
would improve the grade to 24.8 percent P>O; and additional
beneficiation by flotation would raise the grade to 32 per-
cent P,O;. The unwashed ground rock could possibly be
marketed in competition with the higher grade commercial
rocks now available, but in order to furnish an equal amount
of phosphorus to the soil it would be necessary to use 164
pounds of the Hickory Valley rock as compared to 100
pounds of 30 percent P,O; rock.

Most purchasers of the finely-ground phosphate rock
now being used receive assistance under the Agriculture
Conservation Program. Reference to Table VIII shows that
there is no assistance given on raw rock that averages less
than 20 percent in P,Oy content, and most states require a
grade of 28 percent P,O; or greater. Hence, the Arkansas
phosphate in order to compete in the present market, would
have to have a cost low enough not only to offset the higher
grade of the present commercial ground rock but also to
offset the amount of assistance given under the Agricul-
- ture Conservation Program in those states where this type
of fertilizer receives assistance. Insofar as the present
market in Arkansas is concerned, there is no assistance in
the purchase of finely-ground phosphate rock regardless of
grade, and only a small amount (270 tons during the fiscal
- year ending in June 1948) is used in the state.

Wagshing the Hickory Valley phosphate rock prior to
crushing would increase the grade to 24.8 percent P,0; and
make the rock eligible for assistance in Louisiana under
their present specifications, and concentration by flotation
would increase the P,O; content to 32 percent, enabling it
to receive assistance in all the states now giving assistance
- for this conservation practice. It seems likely, however, that
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the expense of installing and operating a flotation mill
would make the cost of the product excessive, thus prevent-
ing it from competing with the finely ground rock now on
the market. ’

The economic possibilities of the phosphate rock from
the north Arkansas deposits can be summarized as follows:

1. Current pbssibilities:

A.

Finely-ground, unbeneficiated Arkansas phosphate
(18-20 percent P,0O5) could be used as an inexpens-
ive source of phosphorus in certain long range soil
improvement programs.

Finely-ground Arkansas phosphate rock, the P,O5
content of which has been raised by beneficiation
to 30 percent, could be used in the same program
as in “A” above. This higher grade product would
have a more extensive market, however, because it
would be eligible for Agricultural Conservation sub-
sidies in several states adjacent to Arkansas.

2. Future possibilities:

A.

The Arkansas rock could be a source of phosphate
for an elemental phosphorus plant with the advent
of cheap electricity from the proposed power in-
stallations on the White River.

More research on the beneficiation of the mnorth
Arkansas phosphate may ultimately develop an ore
dressing process that will yield a high-grade con-

- centrate usable in the manufacture of superphos-

phate.
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