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ID.lLATIOn ]3ETWEEH P~JT .AVAILABLE PHOSPHATE .A.t."'JD PHOSPHATE 
EXTP.ACTED BY SODim~ .AQ;IDTATE :SWF:ER . nr lJBlG.l!.TED ROCKY II{Otn-TTAIH SQILS 

:Robert J. l3rovm 

The improved sodium acetate buffer method for determination of plant 
avo.ila.ble phosphate was published in 1937.1 The method mnkes no atterr}t to 
measure the absolute quantity of available phosphate in the soil. Rather, it 
is designed to show the relation betw·een the total easily soluble phosphrl,te in 
the soil and the :ree,diness with 1vhich it nay be :released from the soil. :Both 
of these factors are of importance in determining the ability of the plont to 
obtain its phosphate requirements. 

The concentration of phosphate in the acetate buf.fer eJ::tract of the 
soil varies with the ratio of buffer to soil employed and very often it does 
not vary inversely 'l<ri th this ratio over tb,e range of extraction rations gener ... 
ally used. And all soil samJ)les which have been tested sho111 a decrease in 
phosphate content of the extract if a sufficiently low buffer to soil extrac
tion ratio is used. The forces ten~ing to release pposphate into solution be
come weak compared to those tending to keep it out of solution when the con
centration of soil in the mixture becor::es high enough. This s2I:1e phenomenon 
is e:x:hibi ted when water only is used :for extraction. In order to gain Dn idea 
of both the level of easily so;Luble phosphate in the soil; and the tenacity 
l-rith 111hich it is held by the soil, the acetate buffer method employs extraction 
of the soil at two buffer to soil ~atios., narD.ely, 5 to 1 and 20 to 1 1)arts 
bu:ffer to soil. 

Empirical starl<lards for grading soils as sufficie!lt, doubtful a.."1.cl 
deficient in phosphate have been set up.. These standards provicte satisfactory 
measurement for the large majority of the soils in the territory served by The 
Great Western Sugar Company. Mnny soils from the Salt River Vclley in Arizona 
are not correctl;r graded by these standaro.s. 

It is the purpose of this paper to sho\AT the rolation bet\lfeen the e:c
tractable phosphate a~d plant available phosphate in the various soils en
countered. 

.AlT.AJdYSES OF RE.PP.ESEHTATI_V':ill S.ANP4BJS 

Tables ~. ~I and III present the results of phosphate tosts on a var
iet~r of representative soils fror.1 the nrea \L"lder consic'Leration. These snnples 
have been selected fron a lnrge nu.nber i<rhich h!1.Ve been su.bjectect to special 
investigation. They cover the range from excess phosphate to severe deficiency. 
On many of the soils field trials have been made. Cn others results of Neu
bauer tests are availq,ble. Sone figures on \lfate:r soluble phosphate at various 
e:~traction ratios are also presented. On all sm:::ples the results of e:ctrac
tion \•ri th acetate buffer at least t\•TO buffeJ;" to soil ratios (5/1 n:nd 20/1) t1.re 
shown, and results of eA."'tractiop. n.t other ratios are shovm on r::iru:y. 

J. • Proc. Soil Sci. Soc. ADer. Vo~. 2, p. ~85. 
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The group of eight samples in Table I includes the common loali1 and 
sa.'IJ.dy lOC3.!1l soils of northern Colorado and western Nebraska. The i:JhOS1)hate 
eontent of the acetate buffer extract obtained at the 5/l buffer to soil ratio 
is invariably greater than that of the 20/l ratio extract, but e~cept in ab
normally high phosphate soils the phosphate content of the 5/1 extract is not 
ti<Iice as high as the phosphate content of the 20/1 ratio extract. The first 
~n the list is a very fertile soil. The second is also a high yield soil &~d 
sho\vS a sufficiency by all methods used (acete:te buffer, Winogr2.dsky~ Heu"Dn.uer 
and X2C03 solution). However, the excess of phosphate is not great ond fer
tility is maintained by regular use of manure and treble superphosphate. He:rt 
in the list are two s<.unples in the cl.oubtful range. In field trials one of t22ese 
iJ.1dicated no deficiency and the otb,or gave a very slight, though not sta tistic-
ally significant, response. Two of the last three samples were s!:mvn to ·oe 
definitely deficient by fielcL trials. 'l;he last in the list is a poor, severely 
deficie:::t soil. 

On soils of this t:ipe the correlation betvreen phosphate co:1te::.:1t of the 
acetate buffer extract &'\').d pla.'l'lt available phosphate is simple. k1d the result 
of extraction at single ouffer to soil ratio could be emplo~red to classif~r the 
soil as to available phosphate grade. 

The second group of eight soils in TP.ble II is re:prese:1tati ve of the 
~Tyom:i.ng area. Soils shmdng similar reactions DXe founc1 in extre:r.1e \iestern 
llebras~a a~d in the deficient clay and heaVJ- cle¥ loruJ soil~ in Colorado. 

Only when the soil is very high in l'hosphate does the 5/1 ratio buffer 
extract contain a decidedly higher concentration of phosphate than does the 
20/1 ratio extract, and generally the 5/1 ratio extract is definitely the low
er in l)hosphate concentration. All the soils listed shmv rather high p hosphate 
conce:1trations in the buffer extracts. Soils yielcUng extrncts wit:c. muc~l lmv
er phosphate concentrations are common, but they are ver y deficie::1t o..nct a d i s
cussion of them is unne cessar;;r. The soils listed in Table li yielcL e::tracts , 
at the 20/1 ratio, high in phosphate. Only the first in t he list yi elcts a 5/1 
ratio extract of definitely higher phosph.~.te concentrtl.tion. FielcLs in tl1is 
e:rea are generally deficient and t:1is is one of the few which have 'been built 
'Uj? in fertility sufficiently to gi YC the tests, an.d also t::w cro~9 yi el cls, of 
rich soils. Other fields of the sooe farm, not so f ertile , give t est s sin ilnr 
to those on No. 2 i!l:t' this gro1.1p. Soils Hos. 2, 3, 4 and 5 all give sin ilo..r 
tes ts b3r acetate buffer e::traction a'l'ld are liste0. in order of c1ecr ea s i ng Neu
bauer test. No. 5 was subjected to cRr oful f i e l ct trials om1 g::we r espo:;.se to 
phosphate treatment. Sw·~les 6, 7 and 8 yield extracts at 5/1 ratio definitely 
l01.1er in phosp):late than at the 20/1 rn.tio~ Pl1osphate deficiency is severe as 
is shown by the J:Teubauer tests, t hough good bee t ~·ielQ.s ar ·3 obta il:ocl on 6 o.nd 
7 by :phoslJhating each beet crop. 

When the origi::l.Gl acetate buffer met h o<3. vras :;:rubl i sllod in 1932 , 1 only 
the rosul ts of extrn.ction a.t 5/1 rn,tio we).·e usec'l. f or grading s oils . By the 
sta:1cl..ards in use at that time so:Us sucll 1:\S Kos. 2, 3, 4, 5 a:1d. 8 in t :·ds group 
\vere p laced in tl1e doubtful cl'.lss ,":.!!.d. t hos e such as l~os. 6 a:r:.cl. 7 1>1ere :;?laced in 
the deficient class. Further studies at v~r ious extraction rati os and. 0::.:1 a 
wider range of s~~les br ought about a revis ion of t he t esting ~1d gr adi ng 
method7 as published i n 1937.2 

l. Jour. Ar.1. Soc. Agr. 1 Vol. 24, !To. 6. 
2. Proc. Soil Soc. of ~ncr., Vo~. ~, p. 185. 
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The present grading standards still place soils such as 2, 3, 4 ~~d 5 

in the doubtful grou~!?• Hot all evidence regarding deficiency h1 these soils 
is in agreenent. Only one field has been subjected to positive field trial. 
Deficiency vias denonstratecl. The fields fron which these samples ivere taken 
are regularly phosphated for beets a..'l1.d the growers are satisfied that t!1e treat ... 
nent more than repays its cost, though no comparisons of phosphated vri th :-:.on
phosphated areas are made. lTeubau,er tests sho1, the soils lo~or (fror:1 3 to 5 ng. 
P205 per 100 gm.s. soil) in phosphate, while the soils such as lTos. 6 c...J.o. 7 are 
defi;.1i tely lower, at a·bout 2 or less ng. :P205 per 100 gns. soil. :Pot tests 
on soils su,ch as Hos. 2, 3, 4 a.."YJ.ct 5 have not denonstrn.ted definite C'ceficiency, 
while on soils such as Hos. 6 and 7 deficiency is sho1.\'!l 1.-dth certt.linty. There 
is one ir.1portn.nt reason for giving little weight to the pot test results on 
t:1ese higher testing soils~ Extraction at high buffer to soil ro.tios s::ows 
t::.ey o,re very high in easily soluble phosphnte. Extraction at the 5/1 ratio 
s:1ows that nuch of this phosphate is strong:ty bou...""l.CI. in tl1e soil co:r:r.Qlex v..nd 
therefore 11,0t available at the high level, In pot tests the dense root syste~ 
probably greatly increases the C02 content of the soil atmosphere above the 
normal in these soils, of lo\, organic mat '.:;er content, in the field ancl. t:1e 
level of available lJhosphate is probably raised b~r solution of easily soluble 
:phosphate in the high C02 areas in the pots. If i'le ignore res1.1.lts of pot tests, 
all evidence points to deficiency in these soils, thot~h not so severe as in 
soils of the same type bu,t yielding an extract of loi., phoslJhate content at the 
5/1 buffer to soil ratio. 

The soils in Table III are from the Salt River 'Valley of Arizona. 
A, few soils from other areas in Arizo::1a have given similar res1.1.lts. T:!.e level 
of extractable phosphate is far higher than that in Coloro.cl.o o.no. 1hromb.g soils~ 
A fe\v field trials have demonstrated phosphate deficicnc:r and very ~10a"VJr phos
phate rrpplications h~ve become stl1...'11c'l.c.rd practice. C1~ops are valun.ble a:.1cl gro'ltJ
ers are s:1.tisfied 1.vi th results. 1'le hn.Ye very little correlation betvreen field 
trio..ls o..nd aceto.te buffer tests to guide us in setting stanc1o.rc"..s, but a number 
of Heubo..uer tests are availnble. On the basis of tl1e Ueubauer test, t:1e first 
saD:?le i:'1 the list contains a sufficiency o::: phosphate, Sru-n;,:les 1Tos. 2 o.:.~d 3 
are questionable, n...'l1.d lTos. 4, 5 and 6 are definitely deficient. The 101ost strik
ing feo.ture of these soils, cor;r:pnred to the Colorn.ci~o nnd \'l3"0minc; soils, is the 
•·ride ro.....'lge of extraction ratios over toJhich the p~;.osphnte content of the extract 
mny re11o.ir.1, practically constnnt at a high level, as shm,rn in lTo. 7 in the list. 
Even on the very sn...'ld,_v soils, such P.s lro. 5 i:c1 tl1e list, the phosl)ho..te content 
of the 5/l ratio extract is not noro thr'n tl,ico that of the 20/1 ratio extract, 
e:rce1Jt in soils of very high phosphate content. There can be no question that 
there is a different relation betvreen buffeJ;' extractable phosphate and avail
able phosphate in Arizona and ColoJ;"ado soils. A Colorado soil giving the buf
fer test of Sample No. 5886 would unquestionably be high in plant available 
yhosphate. This sru:rple tests deficient by l~eubauer, i'Tindogradsky and E;ocken
smith* tests. The third sample in the list is still higher in readily soluble 
phOSlJhate. This snmple tests doubtful by Ueubauer, W'inogradslcy n...~d r-lod::ensmi th 
tests. Not many sanrples hnve been found giving extracts so high, in phosphate 
ancl. at the same time extracts of lOi'ler phosphate concentration at t:1e 5/1 r~tio 
tha11 at the 20/1 ratio, as lTo. 2 in the list. This srurrple tests doubtful by 
Neubauer and indicates a ver~r slic;ht deficiency by winogradsk:-,r metl1od .. 

lr1, genernl the Arizona soils show much higher level of extractable phos.
phate than do Co],o:rado ~1d i'J'yor:ling soils at the same level of available yhos-
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phate. T:·J.is is true whether clistilled. water, C02 snturnted i'l'atcr, nceto.,te 
buffer or K2C03 solution is used for extro.,ction. A discussion of this subject 
is not in place ~ere, but McGeorge nnd Erenzee~elhnve offered ru1 e:~l~ation. 

The eighth samJlle in the list in Table !II is an exa.lUJ.Jle of one "V.rhich 
sho~,s e::cessive capacity for maintaining the le'rel of e~::tractable phospl1ate at 
high buffer to soil ratios. This soil yields an extract at 50/1 ratio contain
ing a higher phosphate concentration t!1e.n is yielded at 20/l or 5/1 ro,tio. The 
sNrrple is o. severely deficient California soil ;,_rhich has very great capacity 
for reversion of ado.ed phosphate. 

EXTRACTABLE PHOSPHATE AliD RESPOlTSE TO_ PHOSPHATE FERTILIZATION 

Empirical standards have beon sot up for classification of soils as 
sufficiont 1 doubtful ~~d deficient by the acetate buffer test. T~ese ste.nd
ards are primarily for use by those who are unfnmiliar t-.ri tl1 the knol,T::l relations 
bet\'leen available and extre,ctable phosphate. Unde!l these stano.aro.s a soil 
which yields extracts at the 5/1 and 20/l ratios containing 1.5 ano. 1.4 p.p.m .. 
of l? respectively is graded sufficient, ''rhile anot;tler soil yielding extro.cts 
containing 1.4 and 1.5 p.p.m. of P at the 5/1 and 20/l ratios resyectively is 
classed us doubtful. .A.ctu<c>.lly there is negligible difference in the avc,ilable 
phosphate content of the two soils ond response to phosphate fertilization will 
be controlled by other factors. In setting the grading stunctarcls tl:a at<;e:.-rpt 
has been made to be conservative, in order to cwoid un."lecesso..ry recommendations 
for phosphate fertilization." Ho11'1ever, the evidence nO\'/ points st1·ongly in the 
direction of an increase in the linits of the deficient rnngc on t hose soils 
in '"hich the phosphate content in the 20/1 ratio Gxtrn.ct is practico.lly o.s 
great or greater than that in the 5/1 ratio extract. 

Considering only the soils of Colorndo, 'IV'yoming and westc:;..•n 1Tebraska, 
the follovring grading scheme is highly satisfactory. 

Type A Soils - Soils which yield extracts at 5/1 ratio of definitely 
higher phosphate concentration than is present in the 20/1 ro.tio c~tracts. 

Deficient soils shm-.r o.s (or less) p.p.m. of :f in the 20/1 :ro.tio e:c-
tract. 

If the 20/l ratio extract contains bet;,_reen 0.5 n.nd 0.8 p.:p.m. of l', 
the soil is classed as doubtfu~. 

Soils containing sufficient phosphate yield extrncts contd:'ling 0.8 
(or nore) p.p.m of P at the 20/l ratio. 

Type E Soils ~ Soils \-.rhich yield extracts at the 20/l ratio containing 
practically as nuch or more phosphate than is present in tho 5/1 r~1tio extracts. 

Soils which yield extracts at the 20/1 ratio containinc clefinitely 
higher lJhosphate concentration thnn do their 5/1 ratio extracts, regarcl.less 
of absolute value of P content, and 

Soils which yield extracts at both 5/1 o.nd 20/1 rutios of practically 
cq"UD~ P content• neither extract containing ;·.1oro ti:n.n 1.5 p.p.n. of P, nre 
classed as deficient. 

lUniv. Ariz·. Tech. Bull. l~o. 35- October 15, 1931. 
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.Ul other soils showing pract:i..call~r equal content of phosphate i!l. 

both eAtracts are likely to respond to phosphate treatment and are classed 
as doubtful. 

If one is to judge a method for determination of available phosphate 
by its ability to predict response to phosphate fertilization, he must find all 
methocls proposed to date as failures, inclucting field trials. The subject of 
:response ~<ras discussed L1 the r~ort on phosphate field trials made before 
this Society at Jfort Collins in February 1939. Only a brief revimv \vill ·ne 
given here. 

Soils of Type A in which the 5/1 ratio extract contains more t:2an 50~ 
higher P concentration tha..11. <loes the 20/1 ratio extract are not li}:ely to re
spond regardless of deficiency. These soils F.tlr:10st alvays require manure to 
prochtco good crops a..TJ.d since the soils have relatively li tt:l.e pl:os:pl:..ate fixing 
cc:wacity, the phosphate content of the ma!l.ure can be depenc1ecl on to srrp)ly the 
pl1.osphato c1eficiency. 

Very heaV"J soils yielding extracts of very lm..r phosphate content at 
both 5/1 and 20/1 ratios are liable to shm·r no response, because of capacity 
of the soil for reversion of adcled phosphate. Such soils con genernlly be 
~dentified by a high test for phosphate soluble in K2C03 solution. As use of 
fertilizer drills which place the phosphate close to the seod becomes more 
co:m1non, response is e::;:pected to become more comnon on these soils,. 

]est response is to be fo,lnd on the silt loam and. cley loam soils, 
fairly high in CaC0;3, belonging to TJ1Je :s. 

A com-pletely satisfactory explanation has not been offered fo1· £::..ilure · 
to get res1Jonse on maw carelessly farmed and non-rot11ted. deficient tes 1Ging 
fielc1s. Deficiency is shoim oy too many methods to permit one to conclude that 
fo..ihtre of those soils to respond merms no deficiency of lJhos:pho..te. 

Tho evidence fo..vors the ~ccepto.nce of t~o principle of phosphate feed
ing efficiency. That is ""' on many good soils, genernlly of Ty-_pe .. il,.t the J!lant 
obto..ins its lJhosphatc req_uirer.lonts at n lower lovel of availo.ble lJhospho..te than 
it is able to do on another soil giving similar test. i~nen the soil is known 
to be a high yielder i!l. spite of low phosphate tes t, there is no object in ap
plying phosphate except to prevent depletion. Soils 4 ~~d 6 in Table I gave 
similar toat&. ll'o, 4 is high ;)rielding soil of a type noted for l1igh quoJ.i ty, 
nnd does not respond to phosphate. No. 6 is not of a ty-po eq_uo..l to lro. 4, and 
it produced. e;;~cellent response. Well farped soils of not high q_u.t1,li t y origin
ally h~--,ye been m~de to produce ~1igh yields n.nd. these soils of Ty-pe ] phospha.te 
test ha.ve shown even greater yield b~r phospho..te fertilization . 

We are satisfied tlln.t the ~cetate buffer o:~tra.ction gives us a satis
factory measure of tho level of available phosphate in the sa.r11l; l e ano..lyzed. 
The :method. fails to toll us how variolt.s factors ivill interact to chmJ.be t he 
level of available phosphate in the field during the growi:'"g season.. Studies 
of this subject are being continued and it is hop eo. that a satisfactory basis 
for prediction of changes in available phosphate during the groHing season may 
e~entually be worked out. Today it appears that the safest practice is to 
se .. Elple the soil about AUc,"'tlst 1st and use t he resu;Lts on this sa..L'ip l e as a guide 
for fertilizer treatnent for the follmving season. 
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Standards for grading the Arizona soils have been set Ul) ·asing results 
of l~eubauer tests on 12 representntive soils of wide phosphate range e,s a guide. 
The results were so compatible among themselves th11t little difficulty \vt:>,s ex
perienced in setting U:J? standards. T:ne present grading standards ro~e: 

..All soils are classed as deficient which yield extracts at the 5/1 nnd 
20/1 ratios either one of which contn.ins less than 2.6 P•P•ffi• of P. Su.ffici ... 
iont testing soils yield extracts both of ;.,rhich contain 4.0 (or more) p.p_,n, 
ofl'. Soils giving intermediate tests are classed as doubtful. lt is hoped 
t~t results of field trials may be available at some time to enable us to 
jud.go our standards, since Neubauer tests alone cannot bo considered fin.:',l. 

TABLE I 

BELA.TIOH OF EXTP..ACTABLE J?HOSPHA_:fE TO_ AYAIL.ABLE __ PnOSPH..:\.TE 
UORTh"];PJr OOLOP..A.DO .A..lTD I·~ST;E.?JT N.EBRAS¥-A SOILS 

Soil lTo. 
Lab. 1-J'o. 
Soil Q.~-:W.i ty 
P2o5 by Field Trials 
Neubauer Test .... 

Mg.P2o5j1oo g.Soil 
2x'bra.ctablo· l>hosphate -

1 
l-26 

Very fertile 
..... 

... 

2 3 4 
4435 4292 5851 

Fertile Poor Fertile 
Hone 

15.1 

Medi1.1.DJ. Buffer ·water Buffer i'lRter Buffer \Vater Bui'fer t~iater 

Extraction ~tio1 
1/2 
1/1 
5/1 

10/1 
20/1 
50/1 

Soil lTo .. 
Lab. Ho_. 
Soil Q;uali ty 
P2o5 by Field Trials 
Neubauer Test-

Mg.Pz05/100 g.Soil 
Extractable Phosphate -

2 .. 7 

1.8 

Parts per Million of P. in Extract 
0.10 

1.1 
1.7 

0.95 
0.50 

1.5 

0,8 0.25 

5 6 
5858 4873 

Fortila Fair 

7,..0 

Slight Deficiency Deficient 

7 
4877 

Ji'J;li!' 
Deficient 

o.s 

0.13 

0.18 
0.14 

8 
4324 
'Poor 

1.4 

Medium :Buffer ·i'later Buffer i'iater Buffer 1V'ater :Buffer \'Tater 

· Extraction Ratio: 
1/2 
l./1 
5/.1 

10/1 
I 

2~)/l 
50/1 

0.13 
C.7 

0.11 
0.6 0.12 

Parts per M,:!)1ion of P in Extro,ct 

0.5 0.4 
0.7 0.6 0.3 

0.5 0.4 0.2 
0.4 0.2 0 .1 
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!I'ABLE.ll 

RELATION OF ~XTgACTABLE PHOSPHATE TO AVAILABLE pHOSPHATE 

Soil No. 1 
Lab. No. 565~ 
Soil Quality Good 
P2o5 by 1ield Trials 
Neuoauer Test -

WYOMING SOILS 

2 
4248 
Good 

... 

5.1 

3 4 
4244 4246 
Fair Good 

4.9 3.6 Mg. PzOs/100 g.Soil 
Extractable Phosphate ~ 

Medium Buffer Water B·l.lffer irater Buffer Water Buffer Wnter 

Extraction Ratio: 
1/2 

Parts per Million of P in Extract 

1/1 
5/1 

10/1 
20/1 
50/1 

2.5 

1.8 

0.23 

0.25 
o .. l5 

Soil No. 5 
Lab. No. 3572 
Soil Quality Fair 
P2o5 by Field Trials Deficient 
Neubauer Test -

Mg~PzOs/100 g.Soi1 3~0 
Extractable Phosphate -

Medium Buffer Water 

1.5 

1.4 
o.s 

6 
4241 
Good 

2.2 

:Suffer Water 

1~4 

1.6 
1.0 

7 
4242 
Good 

1~1 

Buffer Water 

Extraction Ratio: Parts per MilJ.ion of P in Extract 

1/2 
1/1 
5/1 

10/1 
20/1 
50/l 

1~6 

1.5 

o.s o.6 
1~3 

LS 1.8 
1.3 1 .. 4 

1~2 

J,.4 
0.9 

8 
()....6 

Poor 

Buffer Water 

0~12 
o.l6 

1.1 0.18 

2.5 0.13 
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T.Al3LE !!I 

BELATIOH OF EXT;g,A.CIJ;A:BLE PEOSP..K4TE TO AVAIL.AJ3LE PHOSPHATE . ' ) 

Soil No. 
Lab. No. 
Soil Quality 
P2o~ by Field Trials 
Heu auer Test -

Hg. ";f2o5j1oo g. Soil 
Extractable Phosphate -

Medium 

Extraction Eatio: 

l/2 
l/1 
5/1 

10/l 
20/1 
50/1 

Soil No. 
Lab,. J':To. 
Soil Quality 
P205 by Field Trials 
Neubauer Test -

Mg. P205/100 g. Soil 
Extractable Phosphate -

SALT RIVER VALLEY (ARIZQUA) SOILS 

1 2 3 
5875 5878 5874 

Excellent Good Poor ... 
10.5 6.9 5.5 

Buffer Water Buffer Water Bu:ffer 'lvater 

l?arts per I-.1i],_lion of K!.. .. in Extract 

2.8 0.24 
Of40 

15.0 1.9 4.3 0.85 6.0 0.44 

6.8 0.8 5.0 0.43 3.8 0.27 

5 6 7 
5886 5884 5586 
Poor l?oor Good -

1.3 0.9 

4 
5881 
Poor 

3.1 

Bu;ffer \1ater 

0.05 
0.07 

1.5 0.25 

2.9 0.18 

8 
5609 (Calif.) 

Deficient 

-
Medium Bu;ffer Water Buffer Water Buffer i'i'ater Buffer 11ater 

Extraction Ratio: 

1/.2 
1/1 
5/1 

10/1 
20/l 
50/1 

Parts per I-1illion of P. Extract 

0.02 0.7 0.50 1.25 

0.02 1.8 0.18 1.,25 
1.2 

0.4 

0.55 
o.7 


