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Summary

I. A comparison of the results obtained rrom "<lnDUS kinds
of phosphate fertilizers in tests conducted by the Experiment
Station and Extension Division of the University of Idaho and the
Idaho Phosphate Commission are presented and briefly discussed.

2. Fertilizer testS were made on the following crops: Alfalfa
hay, sugar beets, red c1o\'er. potatoes. wheat, barley, oats, peas,
corn, beans, and onions.

3. Western treble and TVA triple superphosphate applications
produced the most ecoJ10J!V~al. re!\Iffl.pl;.T cjollar invested in phos
phate fertilizer when ~!~ t;.l}lil~•.w~f'~~~s~ered.

4. The least «onomica'"retu'rns' ;vere'obtained from the appli
cation of rock.-PbQS ·hJi\<:.:·~Ehe·r:r~lar.q;. ,&reI; ground.

5. TVA f~'S'~d:7VA'irieta An'/ BlI;'ea~:~~I~ined applications
produced relUms at in~c:r!".et{illl':c!)5r.... ::';.. ., .' .. ... . . '.' . :



A Preliminary Report on the Relative Value
of Various Phosphate Fertilizers for

Southern Idaho Soil Conditions

H. \Y. E. LAJtSON AND C. ORIEN BAKU·

Introduction

T HE use of commercial fertilizers in Idaho has increased from ap·
proximately 100 tons in 1918 10 over 4((X) tons in 1938. Western

treble superphosphate has constituted by far the largest percentage of
these sales. The use of readily available phosphate fertilizers should con
tinue to increase, particularly in the irrigated Se<:tions of southern Idaho.
Observations and lesls indicate that the longer irrigated land is under
cultivation the greater is the need for additions of readily available phos
phate fertilizers in order to maintain good crop production.

The first work conducted by the Uni\'crsity of Idaho on the use of
phosphates as a fertilizer was at the Agricultural Experiment Station.
Moscow, in 1915. Phosphate investigations were started at Sandpoint,
Aberdeen, High Altitude, and Caldwell branch experiment stations in 1918,
1921, 1934, and 1935, respectively. Fann demonstrations in cooperation
with farmers were started by the Agricultural Extension Division in 1930.
Tests with various phosphate fertilizers ha\'e been continued and the
program enlarged throughout the State during the intervening years.

During the first years the experiments and demonstrations (tests)
dealt mostly with the \'alue of readily a\'ailable phosphate fertilizers on
\'arious soils and for different crops. The testing program was then
enlarged to determine the effect of \'anous kinds of phosphate fertilizers
on crop yields. Tests, conducted in 1931 and 1932 on fanns in the upper
Snake river valley, (10) included the application of rock phosphate and
western treble superphosphate. Similar tesls were started at the Aber
deen Branch Experiment Station in 1935. During Ihe past few years
various new kinds of phosphate fertilizers have been manufactured. In
order to obtain information as to their efficiency as sources of phosphorus
for plants under Idaho conditions, more comprehensive tests were con
ducted by the Experiment Station and Extension Division during 1937
and 1938, The Idaho Phosphate Commission in cooperation with the
State Grange and Extension Division, supervised a series of tests in 1938,

The Tennessee Valley Authority furnished a small quantity of meta
phosphate and fused phosphate for lise in 1937, In 1938 TVA contributed
a 30 Lon carload consisting of 27 tons of triple superphosphate, 2 tons of
meta phosphate, and 1 ton of fused phosphate for testing purposes. The
Idaho Phosphate Commission cooperated by payin~ the freight on this
carload shipment. The Bureau of Chemistry and Soils, U. S. Department
of Agriculture, cooperated in 1937 by donating a small shipment of cal-

·Soia. Sp«iIoliat and Soil Tf,d...olClll;lt. rnpect;ft!"
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• IDAHO AGRICULTURAL EXTE~SION DIVISION

cined phosphate. The western treble superphosphate used in these tests
was donated by the Anaconda ~<lle~ Company, Fertilizer Department.

The soils in the '"ariom aTeas of Idaho vaT)' widely in their a\·ailable
phosphate content. Some of the (actors which rna)' influence the response
of the crop to phosphate fertilization are amount of lime present in the soil,
lack of unifonnity of soil, soil type, insects and diseases, amount of readily
derom[X)sible org.mic matter present. seasonal conditions, rotation. irriga
tion methods. and previous management practices. Southwestern Idaho
soil~ have not responded to readily availahle phosphate fertilizer applica
tions a~ unifonnly in the past as have those in the middle Snake and
tipper Snake river areas. However. the response has becollle lIlore marked
in the first mentioned area each succeeding year.

Deficiency of readily available phosphate in soils may be indicated
hy means of field tests, laboratory analyses and by noting the plant de~

ficiency symptoms. Proper soil analysis gives an indication of the
amount of readily available phosphate present and may be uscd as a basis
for phosphate recommendations. when due consideration is A"ivcn to the
kind of crop, soil conditions, and management practices (8). Due to
the wide variations in soil conditions, tests should be conducted by the
individual farmer on his own land to detennine the profitableness of
phosphate applications under his conditions.

Methods of Manufacturing DiHerent Kinds of Posphate Fertilizers

\ brief statement regarding the method of preparation of each product
IS given to assist the reader in understanding the tenninolog)' and results
presented in this publication.

Rock phosphate, regular, is prepared b)' grindmg "mine nm" rock
phosphale so that all of it will pass through a 60 mesh screen. Frequently
50 to 60 per cenl of this material will pass through a 2(X) mesh SCf(~-rn.

Rock phosphale, fine, is prepared by grinding the "mine run" rock
pho~phate SO that all of it will pass through a 200 mesh screen. A large
proportion of the material is much finer than 200 mesh.

Western treble s14perp1losphate. used in these tests, is prepared by
treating ground rock phosphate with dilute sulfuric acid in proper pro
portions. Gypsum and phosphoric acid are the products of this reaction.
The phosphoric acid is then separated, concentrated by evaporation, and
mixed with more ground rock phosphate, The mixture is permitted to
cure and is then reground 10 desired fineness.

TVA triple mperphosphate (2). The phosphoric acid (I) required
for preparing this product is made hy first smelting rock phosphate with
coke and silica in an electric furnace, The evolved gases arc burned and
the phosphorus pcntoxide fllmes are passed into water, Ihereby producing
phosphoric acid. This acid is mixed with powdered rock phosphate in
proper proportions. The mixture is permitted to cure and is then reground
10 desired fineness.

TVA ,neta phosphate (l) is prepared by passing gaseous phosphorus
pc:ntoxide prepared as for TVA triple superphosphate into a stream of
dry air which then passes upward through a "enica! column of finely
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ground rock prosphate which has been heated from 2012 to 2224 degrees
Fahrenheit. A liquid is produced which upon cooling beeomes a semi
transparent, glassy material. It is reground before marketing.

Fused phosphate (4) is prepared by passing dry steam for a period
of 5 to 15 minutes through a molten mass of rock phosphate, which has
been heated to at least 2732 degrees Fahrenheit.

Bureau c£dotted phosp1late (9) is prepared by heating 40 to 80 mesh
rock phosphate in the presence of water vapor for 30 minutes at approx
imately 2552 degrees Fahrenheit.

Analyses of Fertilizers and Basis of Calculating Costs of Applications

Plants can use phosphorus in fertilizers only when it is present in an
available form. Table 1 presents the average available phosphate present
and the cost per ton of the various phosphate fertilizers used in this study.
These analyses were taken from reports of the agencies making the pro
ducts and from analyses run by the Agricultural Chemistry Department,
University of Idaho. The average cost of western treble superphosphate
in Idaho during 1938 was used as a basis of calculating the cost of the
TVA and Bureau of Chemistry and Soils products as commercial prices
were unavailable. The cost of rock phosphate was based 011 an average of
prices quoted at various southern [daho points in 1938. The price varied
from $10 to $25 per ton.

The rates of application were not the same in all tests using the same
test crop. Therefore, the rates of application given in Tables 2 to 4 are
the average of all the rates used in the tests.

Table 1. Average available phosphate content and COSI per 1011 of fertilizers
used in field teslll.

ToW Available Pri~
Fertilizer Pbospbate PhoIpbate Per TOl>uPaO" uPaO. DollarsPer Cent Per Cent

Rock phosphale 30-4<l 2.0-5.5 15.00
Western trehle superphosphate 45.0 43.0 50.00
TVA triple superphosphate 48.1 46.0 53.35
TVA meta phosphate 63.9 60" 611.60
TVA fused phosphate ,," 26.0 30.15
Bureau of Chemistry and Soils

calcined phosphate 37.4 33.0 38.30

Results Obtained from Tests Conducted During 1937 and 1938

Yields of crops may vary widely from year to year as a result of
seasonal and climatic variations such as temperature and precipitation,
insect and disease injury, time and amount of irrigation, soil variations
within the same field or test area, and numerous other factors already
mentioned. Thus it is evident that unless special care is used in selecting
the test area and caring for the crop, variations in yield may be obtained
which are not the result of fertilizer applications. Thus erroneous con-
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elusions may be drawn unless results are obtained from numerous or from
carefully controlled tests over a period of yearS.

The results obtained are presented under each agenc), supervising the
gathering of the data.

University Extension Division
The test crops used by the Extension Division included a1 fal fa, red

clover, sugar beets, potatoes, oats, peas and beans. The alfalfa. beets,
and potato tests were distributed from Payette COUllty in southwestern
Idaho to Fremont County in southeastern Idaho. All tests were conducted
on irrigated farms. The data obtained in the various tests are presented in
Table 2.

The alfalfa tests which include rock phosphate were started 011 eight
farms in 1937 and on two farms in 1938. 'fhe reason for dividing the
alfalfa tests into two divisions was to obtain a direct comparison in all
tests where rock phosphate was included. The phosphate treatments in·
eluded both finely ground and regular rock phosphate, western treble
super, TVA meta, TVA fused, and Bureau calcined.

The rates of application per acre were determined on the basis of
their available phosphate content. The amount of available phosphate
present in western treble superphosphate application was used as the
standard application. The other fertilizers wc:re applied at a rate to
supply an equivalent amount of available phosphate.

The application of western treble and TVA triple produced illcreased
yields at relatively low costs per ton as compared with Ihe costs where
TVA meta and TVA fused phosphates were applied in the alfalfa tests
which did not include rock phosphate.

The fertilizer cost per ton of increased yield of red clover hay was
about the same for western treble and TVA triple. Very little differc:n_
in fertilizer cost per ton of increased yield of sugar beets was obtained
from weslern treble and TVA triple. Similarly the fertilizer cost per
hunaredweight of increased yield of potatoes was the same ior westerll
treble and TVA triple. Since TVA meta and TVA fused were applied
in only a limited number of tests with sugar beets and TVA meta wit:
potatoes, the results obtained are not directly comparable with those ob
tained from the other two phosphate fertilizers mentioned previously.

The increased yields of beets receiving western treble and TVA triple
superphosphate applications varied from none to 10 tons per acre and
the increased yields of potatoes varied from none to 205 sacks per acre in
individual fields.

Since only one test was conducted using barley, oats, beans, and pea~

as test crops, the results obtained apply only under similar conditions.

Idaho Phosphate Commission

The majority of the tests supervised by the phosphate commIssIon
(in 1938 only) were localed in southwestern Idaho while a few wert
located in south central Idaho. Results included in this reporl are only



Table 2. EHec1 of various pho.phale ff't1iliurs on yil'ld. of diHcrI'nl (rop. and fCI1i1iur 1'Q;t1 10 fiKUre un;l increue ;n yield.
Elllemion Division, 1937-38.

AVl'ragc: COlt of C05I. of
Crop ll.pplicatioll Number calculall'd ferliliz.tr Il'rliliz.l'r,"" ratt ptr .r ykld I)('r lnerl'a",

applkalion lo secure
Trralml'nt llctl' ,.... unit increaseacrl' pcr acre ill yil'ld

-I fb.

I
... ... dollar dollar

J CU\lings'
ALFALFA

Ullitealtd 10 •.1"
Rod phosphate, fine I 4J2 I 10 4.44 0'0 3.24 10.80
Rod ph05f)ball', regular I S08 I 10 4.23 0"' '" 42.33
Wesll'rn lreblt 12S . I 10 SS8 1.44 3.13 2.17
TVA triplt I I
TVA meta I " I 10 ..., 0.69 '.OJ ."
TVA fused I 210 I 10 ." - 0.21 3.17 15.10
Bureau cakined I 171 10 4.74 0.60 3.27 5.45

ALFALFA2
Unlreated 18 4.17 •
Western treble '" 18 •.95 0.78 4.13 5.29
TVA triple '" 18 ,m 0." 4.41 5.25
TVA mela 160 , 4.51 0" 5.57 16.38
TVA fused 160 2 4.23 0.06 2.42 40.33

I
2 cutl;nga

RED CLOVER HAY
Ulltreated • '.00
Western treble 12' • "I 0.. 3.13 ".
TVA tri It 12S • '.00 1.00 ". ".
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(I) The 100alJield. wer<: dctermilled b,. takilll the Iftt'lI.IC ,.icld obtai"ed per culli... Ind ",ulllpl,.llll b,. 3 kI m.ake il comparable wilb Ibe uwal fl....
"....etice hll"talinc thret: tatti~ Thi...... IltoeMa.,. bcca,,~, while lh.et: culti .... ~e llbIained b,. tbe t'OIlper1llOf'l, tbe,. reported Ila lea Ib.n
Ib.ee in IIlOIIe CUCI.

(1) Alfalll lest. ou,"ed in 1938 in whicb ""I, wtottl'll I.dlle Ind TVA prod...,. wCfC _parei. ...



TA8LE 2 (Coni.)

Average Cost of Cost of
Croll Application Number cakulated fcrtil.i.ter rtrtiliur

'"' rate per 01 yield per Increase Ililplication to !leCure
Treatment ,,~ 'S" Unil increase.= per acre In yield

lb. ,,, '00 dollar dollar

SUGAR llEETS
Untreated " ".
Western tuble '00 " 18.6 .. '.50 1.59
TVA triple '00 " ,... 1.1 • 2.67 <.57
TVA m~a '"

, 18.4 I., US 2.72

TVA fused US • 18.5 <.5 ... 1.26
<W'. "".

POTATOES
Untreated

i I " 18'
Western treble '00 " ". " 2.50 0.05
TVA trlple 100 "

,.. 58 2.67 O.S
TVA mela US , "1 28 US 0.16

"0. bo.

RED CLOVER SEED
Untre.led , '0 ,..
WC5Iem treble "0 • 3.5, 0." 4.75 ...
TVA triple 180 • ,., I 0.15 UI 32.07

OATS
Untreated , 18J
Western treble '" 1 26.5 8.2 3.13 OJ8
TVA tri Ie '"

, 25.5 1.2 'J< 0.46

~

~
~
~
n
c

~
!::...
'"X
~

'"Z
~

~
S!
<
iii
oz



Average Cost of Cost 01
Crop Application Number calculated fertilizer fertilizer,,' rate per ,f

yield ~r
Increase application to secure

Treatment .", '''b unit increaseacre per year in yield

I 'b. I
b•. b. dollar dollar

PEAS
Untreated 1 24.7
Western treble 100 I , 35.8 11.1 2.50 0.23
TVA triple 100 , 39.1 I 14.4 2.67 0.19

BEANS IUntreated • ,,.
Western treble '"

, I m '.5 3.13 2JJ9
TVA tri Ie 125 , 'I' 1.0 '30 3.34···· •....

TABLE 2 (Cont.)
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tMQse ffn ,whicla .l'hl': fteld could be calculated to the acre basis. This was
netfisspiYo u:d;'rQ~;,:u:l:ca1culate the costs of the increased yields obtained
by tlle use' or'the various fertilizers.

The test crops were alfalia, sugar beels, potatoes, onions, wheat, red
clover seed, corn, barley, and oats. The phosphate treatments in most
cases, included rock phosphate, western treble superphosphate, and TVA
triple superphosphate. A summary of the results obtained are shown in
Table 3.

Since TVA triple was applied to only two of the five alfalfa tests and
only onc cutting was obtained in each case, the results obtained from
application of this product were not included in this report. The average
cost per ton increase of alfalfa was more than twice as much from the
rock phosphate treated plats as from western treble treated plats.

Sugar beel yield increases of 2.81 and 1.46 LOns above the untreated
plats, were obtained from western treble and TVA lriple treated plats,
at a fertilizer cost of $.89 and $1.83 per ton, respectively, while practically
no increase in yield was obtained from the rock phosphate treated plats.

The cost per bushel of increased yield of wheat was over three times
greater when rock phosphate was applied than when western treble and
TVA triple were applied. The same general relationship was found with
corn, the fertilizer cOSt of the increase being from nearly two to over three
times as greaL There were practically no differences in the cost of in·
creased potato yields from the application of the rock phosphate and
available phosphates. This was not in agreement with the data obtained
in a series of tests conducted in southeastern Idaho in 1931-32 (10) in
which very little response was obtained from the application of rock
phosphate.

The llumLer of tests in which oats, barley, onions, and red clover seed
were used as tests crops were insufficient on which to base definite con~

elusions. No increase in yield was obtained from any of the phosphate fer
tilizers applied to oats as the crop was severely damaged by hail. An in
creased yield of onions was obtained by the application of available phos
phate but no benefit was obtained from the rock phosphate application. The
application of rock phosphate increased the yield of barley, in the one test
reporting yields, at a lower cost than did TVA triple i however, this
increased yield was not profitable as the fertilizer cost per bushel increasl:
was approximately the selling price of the crop.

The results obtained in the two red clover seed tests conducted in
southeastern Idaho do not present a true picture of the value of phosphatl:
fertilization in forage legume seed production. Available phosphate fertil
ization has a tendency to delay maturity, as a result the variously fertilized
plats of the test did not ripen simultaneously although for obtaining the
reported yields the plats were all harvested at the same time. Thus a
large percentage of immature seeds were harvested and lost in the hulling
process. The Aberdeen Branch. Experiment Station (12) and numerou~

farmers in southern Idaho have more than doubled the seed yield of red
clover by the application of readily available phosphate fertilizers.



"Table 3. Effect of
Phosphate Commission

vmou, phosphale fertiliun on
(,) 1938,

yields of diffe"fenl ct'OJ16 and feniliur cost 10 s«u..... unit incn.':I.S(' in yield. Idaho

~
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Z
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~
~

~
~

~
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~
~

~
~
~

~
~

OJ
~
N
~
~
~

WHEAT I I I boo I bo. \ I
Untreated 10 46.2
Rock phosphate 500 I 10 48.2 2.0 I 3.75 I 1.88
Western tn-ble I 100 I 9 I 50.s I 4.3 2.50 0.58

Average Cost of C~t of
Crop I\pplication Numbet fertilizer

", raIl' per of calculated Im:reage fertilizer to secure
Treatment acte ,~~

}'ield per application unit increase
aue per acre in yield

ALFALFA HAV2 'b. I ,"0 I
_ton I dollar I dollar

Untreated S , 4.23
Rock Phosphate I '00 , 4.56 I 033 53.i5 $11.36
Western treble I '00 I , I 4.74 I '" 2.50 4.'lQ.

SUGAR BEETS I I I I IUntreated , 15.82
Rock phosphale I 200 , 15.89 I 0.07 UO 21.43

Western treble I 100 I , I 18.63 I 2>, I 2.50 0.89
TVA triple I 100 I , I 17.28 I 1.46 2.67 l.8J

POTATOES I I cwl. I cwl. IUntreated , IS'
Rock phosphate 200 I , I 200 IS I 1.50 0.10
Western treble I 100 I , I 209 I 24 I 2.50 I 0.10
TVA triple I 100 I

, I 210 I 2S I 2.67 I 0.11
ONIO~S I I I IUntrcllted 1 498

Rock phosphatc I '00 I , '66 I none 0.75 value entirely lost
Westcrn treble I " I 1 514 I 16 I 1.25 O.OS
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RED CLOVER SEED

Average Cost of COSI of
Crop Application NUlll~r fertilizer

"d rate per "
c;alculated

Increase fertilizer to secure.
Treatment ,,~ tt!>t~

yield po< application unit ;ncrc6Sf'acre per acre in yield,
~ 1 h .. , h .. ,

,.,~n~. I "AnA.

Untreated , 2 3.23 I
Rock phosphate 500 I 4.75 1.52 SJ.i5 $2.47
Westcrn treble 100 2 3.83 .60 2.50 4.17
TVA triple 100 2 I 4.95 Li2 2.67 1.55

I ICORN
Untreated 5 67.2
Rock phosphate I 200 I 5 I 70' I 3J I 1.50 I 0.45
Western trehle 100 5 77.9 10.7 2>0 0.23
TVA triple 100 4 I 88. 2O> 2.67 0.13

I
BARLEY

Untreated I I "'.
Rock phosphate 500 I 75.0 9.0 3.75 0.42
TVA triple '00 I 70.0 4.0 2.67 0.67

OATS 1

Untreated I 87.0
Rock phosphate 500 I I 73.0 Done 3.75
Western treble I '00 , I 7O. none 2'0
TVA triple '00 , 73.0 M~ 2.67

(1) "Thi. plat was aU_ell b,. bail alona; OIle lide of tbe plal WI. <fa_gt'd lIIore Iha .. tbe OIber. The rnult. are not a true lelt." Idaho PhO!pbale
Comm,..iOll Rcopor1.
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The 1"11011 linn the ~hl" are th" uer.~e of tbe differnlt .lleI.(I) Sliehll,. different rates were ..oed ill the IWI> leota.
(2) Based 011 tb~ euttinp I)I:r rear.
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Table 4. Effect ol various phosphate fertilizers on yield. of alblf. hay and f~iljur COJt 10 fKW"e I con inUll!a.w in yield. Abet-deen )::l
Branch Expcr1ment Station. 1937-38 ~
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~
oz
~

~
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~

Treatment
Avtragel Number IA....erage yield Cost of Coot of

Applic.ation of locrea5C: fertilizer fertilizer to
rate per T""

per Icre2
application secure I ton in-

~" crU5e in yield

-
'b. ... ... dollar dollar

Untreated 2 JJ'

Rock phosphate J8S 2 JJ' .20 $2.89 $14.45

Rock phosphate "00 2 3.27 none 1·4.15 value ent;rel, 10't

WC!llcrn treble '" 2 '" 2.oJ l.1l '><
TVA triple '" 2 S.H 2.26 3.34 ,...
TVA meta 90 2 4.22 0.91 J.lJ J.'"
TVA fused 200 2 W 0.02 3.13 156.50

Bureau calcined 16. 2 410 0.79 3.21 '.<l6

w
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Experiment Station

The Experiment Station investigations comparing the value of the
various phosphate fcrtili7.crs all alfalfa for southern Idaho conditions were
conducted at the Aherdeen Branch Experiment Station.

Table 4 shows the results obtained. These tests, although few in
number. werc conducted under carefully controlled experimental condition~

so the results obtained should be indicative of what might be expected
from the various phosphate fertilizers under similar southern Idaho
("ondilions.

The greatest increases ill yield WCfC obtained from TVA triple and
western treble. No benefit was obtained from the heavy application of
rock phosphate and only slight increases from the light application of rock
phosphate and TVA fused. The responses from TVA meta and Bureau
calcined were intenncdiate.

The fertilizer cost to !lecure t ton of alfalfa hay above the untreated
plats by western treble and TVA triple was $1.54 and $1.48 respectively.
while for TVA meta and Bureau calcined, it was $3.44 and $4.06 re
spectively. For rock phosphate, the fertilizer cost for the increased ha~

produced by the light application was $14.45. while for the heavy appli.
cation the $14.25 ilwested in fertilizer was entirely lost, for the a\"eragc
yield was slightly lower than obtained from the untreated plats.

Discussion

Data gathered on the relative value of the ,'arious phosphate fertilizer~

by the Experiment Station and Extension Division of the Uni\'ersity of
Idaho during 1937 and 1938, and the Idaho Phosphate Commission during
1938, have heen presented in tables 2, 3 and 4. respectively.

Where a supervising- agene)' obtained results on the same crop from
only one or two cooperative fanner tests for a single season, the results
obtained cannot be considered as represelllati\"e as those obtaine<l in a
lar~er number of tests over a period of years.

Alfalfa was used as the test crop in 35 tests on farms located in the
Snake, lower Boise, and lower Payette river valleys, from Payette County
in the southwest to Jefferson County in the southeast. Western treble
and TVA triple were equally !latisfactorv as sources of readily available
phosphate for alfalfa. The results obtained from the application of the
other phosphate fertilizers indicate that they cannot be used as profitahly
011 alfalfa in ~ulhcrn Idaho as the more readily available forms,

In the lesls reported in this publication, the increased yields of beet"l
werc produccd at a slightly lower cost by the use of western trcble thall by
the lise of TVA triple. The greater differencc occurred in the tests
supervised by the Idaho Phosphate Commission. Rock phosphate was
compared with western treble and TVA triple by only one supervising
ageocy and the cost per ton increase was found to be very high.

Profitable rcturns were obtaincd from the use of phosphatcs on potatoes
in the tests reported in this publication. In the 6 tests supervised by the
Idaho Phosphate Commission, the fertilizer cost per hundredweight o.
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increased yield was.lO for western treble and rock phosphate and .1 I for
TVA triple. The benefit obtained from rock phosphate is not in agree
ment with the results obtained in a series of fertilizer tests conducted in
southeastern Idaho in 1931-32. (10) Experiments at the Aberdeen
Branch Station (12) have indicated "... when potatoes are grown in
a balanced rotation in which the legumes have sufficient available phos
phorus for proper development that the use of a phosphate fertilizer is
not profitable."

It has not been possible to consider fully the residual value of phos
phate fertilizer applications in this presentation. Data dealing with re!'li·
dual effects were obtained from only three alfalfa tests. The yield in
creases obtained the 2nd )'ear after application were only slightly less
than those obtained the year that the phosphate fertilizer was applied.
In other tests started previous to 1937, increased yields of alfalfa have
bei:n obtained 3 and 4 years a fter application of readily available phos
phate fertiliur. (5) (6) (7) (8).
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