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APPLICATION OF SULPHUR AND SULPHURIC ACID AND THE
AVAILARBILITY OF PLANT NUTRIENTS AND CHEMICAT
COMPOSITION OF MAIZE

M. Aslam Misn snd M. Anwar Baip*

Tna pot study, aoplieation of fertilizer phosphorus, elemental
sulphur or concentrated sulphuric acid to a calesreons sandy clay
loam soil with initial pH of 8.1, significantly inereased dry matter
yield of maize plonta. A sighnificant inercase in the plant phos-
phoras and caléinm contents was recotded by the application of
invreasing rates of sulpbur and sulphuric acid. However, at the
higheat rates, decline in plant phoephorus ocourred.  As the rate
of wpplivation of three materials was increased, a wignificant
decrease in soil pH and CaCl), eontents and an inepease in nvailahle

soil phosphorus was observed.

INTRODUCTION

Most of the soils of Pakistan are alkaline valcarcowns in neture with a pH
ratge of T.3-8.5. Under such cooditivne soil nutricots euch as phosphoras,
copprr, caleinm, iron and zine are rendered unavailable fur plant wse due to the
formation of complex insoluble compoands.  Acidification of eoil by eulphur and
suwlphuric acid has haen nzed for aolubilizing and enrrecting the deficiencies of
these elements in calesreous eoila (Mivamoto of el., 1975} Signifcaot anel
drastic reduction in pH and incroase in phosphores availability have been
reparted by the addition of aulphor (Xeller, 1956, Sengopta aodd Carnlicld, 1984}
and sulphuric acid (Ryan and Strochlein, 14973 and Stroehlein e of., 18975).

Acidifying materials when applied to soil are reported to have intreaser
dry matter production and total nitrogen contents of alfalfa (Las and Datts,
19745), and phosphotue contents of alfalfa (Hyan snd Strochlein, 1873), whereas
CalX), contunts of spil are deoreasnd in aorresputidenes to increraitg apphastion
retes of thezs chomivals {Ryan of af., 1974). However, application of higher
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dnses of sulphur and snlphnie seid hare been shown to dogroase the solubility
nf phosphorns in caleareons soil due to thie formation of insolubls compounds of
jeom wndd alnmininm (Pratt, 1HLY, whereas rates of sulphur and rulphuric wisidd
fnwer than acid sitralle basicity are the Lest for inercasing phesphorus avail-
abibity (Hyan et al., W74 The present paper reports the effects of sulphur
andl sulphurie avd applications to an alkaline caleureous sail and on the growth

of maise crop inooopit stady.

MATERIALS AND METHODS

A mormal productive alkaline ealenreous enil {pH 8.1, Caf20, 2.81%0, low
i availabie B 4.5] ppm) with srpanie matter and nitrogen contents of 0. 520;,
and 0.033%,, respeciively, was dug ont upte 13 cm depth from the University
Farma. The sail wasz air dried. pround, passed through fmm seive and 10 kg
F this woil were fSlled in each of the glozed pots with 23 cin diameter and 23 em
height.,  Beguisite amounts of gingle super phosphate (SPF] using 300,50 aod
]:H_I- kp Piha and elemental sulphuae at 163, 327, 453, 634 and U800 kghe rate
woere aniformly mixed into the sml in the pote, Zulphuric arid was applied to
soil wi three rakes of GUY, 1000 and 1500 kgrha by two methods . 1) with
irrigation water before planting maze;, 2] dircct injection into the enil hy
making hules and dropping aeid into thess holea by burette two weels after

seed permination.

I adl there wers 15 treatments ineluding eontrol, randomized completely
with & ropeatz. A lLlanket application of 220 Lko/he wrea-K waz done in twn
aplit doves, one half at sowing and ane half wix weeks after planting maize.

weyen healthy seeds of majee caltivar Pb. 7 were sowo in each pot which were

thinned 1o two after catablishing of the pecdlings, A uniferm meisture level

wae mointained throughout the growing aceson. Plants were harvested at
tasseling pot.-wise cloze to the pround, dried, ground and aoalysed chemically
for X by micro Kjeldahls method. Plank phusphumé aud  caleium  were
Astermincd, respectively, colourimetrically sny by flame photemeter in the
plant material digrated in 1:2 perehloric acid and wnitrle acid mixture. Swil
samyples after removal of the crop were eollected, prucessed and analvsed for

pH of the eaturated paste on Feckman Zeromatic P meter, Available P was
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determined by the method deseribed by Jackson (1962] and Cal0; by raleimeter
(Moodie of 2, 1959).

RESULTS AND DISCUISION
Effect of Chemicals on Matze Crovih

Applicetion of all rates of phespherns, sulphur and 1, 50, resulied in
incteased plant height and Jdry matter production of maize (Tabla 1), However,
1500 keg'ha H, 50, apptied by soil injection prodused minimum height and tolal
iry matter of moize plants which was significantly lower when eompared to
econtrol,  Increaso in dey matter production by sulphur application may be
attributed to enhenced growth by increased availability of phosphorus and
ather nutricnt elements {Sengupta and Cornficld, 19684 Gupta snd Veinot,
1974), reaulting from the solubilizing effect of H, Sy generated by binlugir!al
oxidation of eulphur. Favourable eileets of 11, 50, application un plant keixht
aod dry matter production were explained by Fyan and Strochlein (L1874 due
to aecolsratod availohility amd vptaks of P, Ca, Co and Mo relossed from seil,
resulting from reduction of soil pH., Iowever, reduetion in plant height and
totel dvy matter, by injretion of H, S04 at 1000 and 1500 ky/ha ratos, might
hove haon crused as a result of solt concentration in loealized preas and hazar-

lous effecks of wcid on plant eoots (Ryan ef al,, 1375).
Kffoct of Chemirals on Composition of Maize

Plant compuaitiona! data preseoted in Table 2 roveaicd that the pi-
ant P eontent inorvased sigonificantly by increasing rtates of $3P, 5 and
H, 50, . Incressed I eancentrations in the plants explain itsa higher awvail-
ability due to reduction in pIl by the application of S and H, =0,
Similar ceaults wore reported by Brawen of of, (1877, Byan and Stroehlein
{1973, 1978) and Strovhlin ef af. (1978). However, at the highest application
rate of 30 kg ha suiphor sand 1500 kglna of H, 80 applird by both the methods
showed a decline in the T content of planta which may be attributed 6o the
formution of complex iron and aluminium ph-::ﬂphatna nnder the jnbende ncidi-
fication of soil by these two chemicals at sneh high rates.  This is in contormity

with the Fodings of Seneupla & Corafield {1964) and Hyan ef ef. {19756,
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With regard to the plant caleium content, it can be sesn in Tuble 2
that the effect of phosphorus application was not consistent, wheroay ineTasaing
application rate of sulphur snd H, 59, caused correspending  ivereasp in the
caleium eontent of maize plants. Applioation of H,50,t0 the soil and its
generation from sulphur through Liolosical oxidation might have incroased
caloivm availability with a concomitant enhenced absorption by the planta.
This ¢coneept ie further strengthened by & decreasing trend of CaC0, content of
goil by increasing rates of sulphor and 11, 50, applicaticn. The mean
valuee of pitrogen content of naize planta ¥were inccneistint snd  na
definite vonelusions could be drawn from the data as to the efieots of various
chemicals applied in this study.

Effect of Chemicals on Soil Cheraeleristics

Tho results showed that the highest value of availabia soil P and thp
lowest valoes of soil pH and Ca0; contents were recorded in the enze of 1500
kgha H, 30, application made by injention technique. The dats, in guncral,
reveal that reduction in CaC0, content and 7H of the su) are hositively
vorrelated with increesing rates of sulphur and H; 50, applivation,  Smijay
resulte were reported by Stroehlain of af, {1978). Thiz may be cxplaind due to
reaction of acid with lime and its diwsclutipn, The incresse in the availability
of anil phosphurus by sulphur and H, 50, mway be due to acidification of su;l
by these chemicals. Application of asid by injection tachnigue cansed more
pronounced inerease in available phesphorns eontents of soi]. Thiz waa explain.
ed by Ryan and Serochlein (1479 as being due ta the formasion of bighir geid
zone 10 2ail low in pH which resulted in an inerease i phosphorus availability,

It appears fram the date presented, that gnil applications of acidifying
materials such as sulphur and H, 40, promoted dissolution of CaC0, and ayai).
ahility of phosphorus throngh redustion in pH of & normal alkaline calesroous
acil which eventually resulted in inorewssd stop growth. It is worthwhile to
undertake further researeh in ovder to [ ully establish the fertitiz ing potential
of such tike acidifving materialy on soils VAr¥ing in textere and lim, LOntenty
under feld eonditions,
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