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SAFATE SOUBILITY AT AVAILASILITY

In s res;ects sulfates react with soils like prosnhates. For exarmle acid
solls which contaln = atundoace of silicen opletsd of Formpcus raterials Rich in
iree ad alunuir adsort sulfate.  Since dawali 1as rany scils which reet these
specificatiins sulfate adsorprica 1 3 facter inflwencing sulfate sclubility cn rost
soils of the state. There are scox notable Jiffercnces betweer shosphate axd sulfate
adsorpticn.

1. Sulfate 1s 2ell muo less temazliswsiv taz, muospoate; s 1ts soiwrility
15 hagher. fhospnate readtly dicrlizes alsortel sulfate.

2. Sulfate awdsorptiie os wvers ni. Atendint. Liming will inirecse sulfate
roludl 1ty until e sulfale SO roolilced 1s Srsnlazed by lesckinsl Soails adboch
are i urally nesr neutral ;. adsors little sulfate. These scils reafily lose
sulfate v lezonin- if t.ere is oxsos: ranfall or irrigaticn.

Figure 7 rresents sulfste adsorpticn curves for twe ixmaii soils.  Amxots of
sulfate ~ 15 sclutien 3 tero sulfate aldel or withcrasn is usually i the ringe 1 to
[ ek t-

1o ope alticug: some selivr 4eficient sails contain less tam 1 T.o osulfate § oin
esullibrzted solutioms.

Frezently, zoats of suifate 1 ssluticn are caly a srall fracticn of that
w31 s solldle in saosorate exeracts.  Tacle | sives e distriiutling of sulfate
sulfur i o Avzks soul of Flouce 7 =3 ceparzs twe so1ls developed from basai: vith
the Liaka scil wmick was Jevelomed frem velsimic ase.

Tasie 1

lorpanison of [fosihate eatractzile sulfate culfur
In rrofiles of tiree r3ali <oils
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The concentration of sulfur required in soluticns for adecuate plant nutrition
has not been Jdetertined with Frv.at crecision but we have some 3 available. Kihwyu
gras> growing in tcts ~espords to increasing sulfate apolicatice wuntil sulfate in
soluticn 1s 3djustel to at least § rrm. Yoump surar cine, before shoct roots develon,
resporad t3 sulfate apprications ue to acoul 13 om  ta solutien. These extertal
sul fur requirezent arcarently decreases to about 5 e after shoct mots develop. An
example cf e res;onse of yaung sugsr Cane to Increasin: amcentration of My = Sy
15 sresentel telow.

Table 2

Yield of sugar cane grosn in pots (:0il) 1n relation to
oconcentratice. of sulfate and nitrate in irricition vater

g - 51

solutim
(por) 12 2. 40 £
---------- vield, IraTs ccceceecce
0.€ 3 47 52 49
1.7 Iz Lo 37 >
5.0 28 S1 111 110
15.8 27 34 0 112
45.0 18 4 =2 122

The adove data are fCr surar cine grewing 1i "ots in a soil vitn little capacity
to adsort sulfate. T-e external sulfur requlrerent 1s trotably lower wder field
cenditions, especially for scils wiiic. mawve @ple reserves of adsorbed sulfate to
caitinuously remss sulfur in scil soluticos.  Frolodblv the external sulfur recuire-
rent will 2ocrease as sioct roots’ ievelcs.  These results sre in reasenable agree-
nent vith corn 2at3 from cetraska (Lalgfer mi fox, Agrononny Xurnal 63:723-732, 1371)
which 1idicates that com berng irricateld satl. water containing 3 pom S was orderline
S Zeficient.

These $ata sugpes? tiat the solubility of adsorbed S may %e a l.riting factor
in sulfur wwtae axd vield even tuough total guantities of soil sulfate ire creat.

To correct suliur Zeficiencies of equivalint intemcities, we expect that initial
rates of sulfate fertilizaticn siculd te greater for veatwerned voicanic ash soils
tan for nypical soils of the terperate tone. owewer, because of t~e ‘uffering
cffects of adsoried sulfate in hiz:ly weatcred soils, leachine of sulfate from our
soils may be less severe tuan is freque..tly o.served elsevherc.
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Silva demonstrate

Tae folloving Jata taker fror tie rocport ov lailur, Fox
soi nodification) is

thag calciu leaching (35 indicated Ly extractable Ca mnd
a aportat consideraticn i awaii soils.

and
1 pH

Tztle 3

Influence of iirv xolied 1n 1955 on 7 &d
"exchangeable” calciw 1n scil profiles 1a 1364

Deoth w0 La (re/107 ¢2)
(Incoes) e mrlted (Gens/Acre) Lime 2nlied Ten/*re

i 7 Y Ao S 17

- £ L 5.3 5.1 £.¢ ..5 5.3

€-12 5.0 5.1 3.3 £.3 .2 1.0

18-23 .4 3.3 5.3 (.2 £ 2.5

33-3& .8 E [ 5.3 ) 1.%

$2-38 t.3 .= £.6 ¢.3 .3 1.2

Calciun leicting 15 not asltogeter to be avoided. 2 have evidence (Green, Fox
amd Nilltas, iimaali Farm Science 14{3)%--, 1363) thit root oroliferation in suhsoils
1s mnizited when calciurm 15 lov and aluminum 1s hie..  Leachin~ rrovides t-e zeans
for favoratle rocifying cur susoils “3twut tie exoense of deer vlacerent cf lime.

SU T ARY

‘utrient availadility ol actility (including lezcsing) is related to solubility
Pospnates ind sulfates are alsorted v Zag.ly veathered soiis s5 that sonts in
solution are srall 1n comarisen Lith wewnts adsorted. Ixcent for soils wit-
orgac <olloids, phostaate leachuns 1n “y-ant <01ls cawrot be a significant facter
15 & reascnadle :-renamil systen.  Sulfate leathing can te accelerated *v liming
ol eostaate fertiiization.

Calciun leachinz (an be Zecomstrated in vyoical agricultural sitcatiens in
Haa11. This results fror tie near camlece lack of pormament ncgative charge in
nxy 0ils, especially those develored freo volczic as™.  This fact permits t-e use
of srail axants of lire or caiziur fertilizers to correct calciwm ralnutrition and
1t permts limng Rkxscils “athcut oo rechmical tlace-ent of Vime.

It oo seems practical to descrize soil fertility in terms of the conomntration
~f autnents 1n e so:il scluiion & fertilizer recuirerents in terms of amcents
ol nutrients soil xisorb to pive thes: recuin-l concentrations.
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ADDED PHOSPHORUS ARHAINING (N SOLUTION AFTER B DAY MW
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Relationship between phosphate solubility in a soil-water
systex and phosphate taban up by plants durimg four days.
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Figure 2. Phosphate :n solutica ir relatica to amcunt of phosphate
adsorded by a Eydrandep: frcm Mountain View, Hawaii. Andepts
are soils formed from volcanic ash.
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Figure 3. Phospbate in soluticn in relation to amounts of phosphste
adsorbed by a Haplustoll, a Maiziua soil, from Waimanalo,
QGahu.
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Figure 5. Yield respomse curve for oorn growing oo a phosphate
deficiext s32il wihiczh was fertilizel ¢ adlust phosphate
comcentraticns o The Levels indicated,
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Figure 6.



(ve B79 soit)

FAFATE SORDED Ot O RORBLD

Iz

AKAKA SOL
.{ 28 wmaurs egu WH R
; ‘.SO e SO M U‘b“
: 28° ¢
oo
g — S.‘
s Sumes

N A
: ce
SO, S M THE SPETMATINT SAUTON ispm)

SULIATE BORMBED OR DESDMMED (uyB/gesil)
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