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SHORT COMMUNICATION 

Mineral izat ion of inositol  hexaphosphate  in soil  at 
varying static mois ture  levels 

Summary 
Mineralization of inositol hexaphosphate in soils increased at all moisture 

levels during 60 days incubation. Water-logging influenced the mineralization 
process to the greatest extent probably by inducing a conducive environment 
opt imum for proliferating phytase-producing microorganisms. 

Introduction 

The determination of inositol phosphates by chromatographic techniques 
have demonstrated that  penta- and hexaphosphates are predominant in 
many soils and constitute 3 to 58 per cent of the total organic phosphate 2 7 s 
The significance of the organic phosphate fraction depends on the rate of its 
mineralization, since plants obtain their phosphate supply mainly in the 
inorganic form a. The mineralization of soil organic phosphate, principally a 
microbial phenomenon, is influenced by all factors affecting microbial activity 
and numbers. Of these, temperatures, moisture, soil reaction and supply of 
energy materials are of special relevence. Species of AspergiUus, Arthrobacter, 
Bacillus, Cunninghamella, Penicillium and Rhizopus can synthesise the 
enzyme phytase which results in the degradation of inositol hexaphosphate 1 
Studies showed that  considerable mineralization of inositol hexaphosphate 5 
and inositol phosphates 6 occurred in submerged soils. 

In  this paper, the effect of varying soil static moisture levels on the 
degradation of inositol hexaphosphate is reported. 

Materials and methods 

Two clay soils, Noadda series (pH 4.2, 59.5% clay, 1.6% organic carbon, 
138 ppm organic P and 82 ppm inositol hexaphosphate) and Tippera series 
(pH 4.5, 66.2% clay, 2.8% organic carbon, 226 ppm, organic P and 141 ppm 
inositol hexaphosphate) were used in this study. The top 15 cm of the soils 
were air-dried and ground to pass a 100 mesh sieve. After thorough mixing, 
the soils were stored in polythene bags for incubation studies. 

Ten-gram soil samples were placed in test tubes (1 cm × 10 cm) and 
deionized water was added to give moisture levels of 50, 75 and 100 per cent 
of the water-holding capacity. A further t reatment  involved waterlogging 
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inositol  hexaphospha te .  

the  soils by  the  addi t ion  of sufficient  wa te r  to  ma in ta in  a 2 cm co lumn on the  
soil surface. Fo r  control,  no wa te r  was added  to  the  air  d ry  soil. Moisture  
conten ts  were read jus ted  a t  regular  intervals .  All t r e a t m e n t s  were repl icated 
four  t imes.  Soils were incuba ted  a t  30°C for 60 days. W i t h  the  except ion  of 
the  water logged t r ea tment ,  the  soils were incuba ted  following the  bar ium 
peroxide  me thod  s. Soils were analyzed  a t  regular  in tervals  for inosi tol  
hexaphospha te  using the  m e t h o d  of A n d e r s o n  ~. A decrease in the  a m o u n t  
of inositol  hexaphospha te  wi th  t ime  was t aken  as the  measure  of minera l ized 
phosphate ,  p H  of t he  soils was also moni to red  dur ing the  incuba t ion  period.  

Results and discussion 

The effect of va ry ing  s ta t ic  mois ture  levels on minera l iza t ion  of inositol  
hexaphospha te  in soils are  shown in F igure  1. Signif icant  minera l iza t ion  
occurred a t  all mois ture  levels wi th  t ime. In  control  soil, minera l iza t ion  was 
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insignificant in comparison to other treatments.  All t reatments  showed an 
increase inositol hexaphosphate mineralization in 60 days incubation. The 
rate of transformation was found to be lowest in soils held at 50 per cent of 
water holding capacity while the highest rate was observed in submerged 
condition. The latter observation may be at tr ibuted to the change of pH 
from acidity to neutrali ty (Fig. 2). This may have helped in the proliferation 
of phytase-synthesising microorganisms responsible for the breakdown of 
inositol hexaphosphate in soil. The higher rates of mineralization in Tippera 
soil compared to Noadda soil may be due to the presence of higher amounts 
of organic phosphate and carbon substrate in the soil. The present findings 
lend a support to observations made by other workers 5 6. A l e x a n d e r  1 
also noted tha t  the rate of mineralization of organic phosphate is enhanced 
by adjusting the pH to values conducive to general microbial metabolism, 
and a shift from acidity to neutrali ty increased phosphate release. 
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I t  would  a p p e a r  f rom resu l t s  of th i s  s t u d y  t h a t  if cond i t ions  could  be  
op t imized  for  t he  r ap id  hydro lys i s  of inosi to l  h e x a p h o s p h a t e  in soil (e.g. 
t h r o u g h  water logging) ,  re lease of p h o s p h a t e  could  be  expec t ed  w h i c h  m a y  
be  of cons iderab le  i m p o r t a n c e  for t h e  g r o w t h  of p l a n t s  a n d  mic roorgan i sms .  
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