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INTRODUCTION

 It is difficult to reclaim calcareous sodic
soils having high clay content through
chemical amendment and also the
availability of mineral gypsum is scarce
and costly for agricultural use in present
times.

 The water hyacinth having more than 80%
organic matter is commonly available in
village ponds and is of no use. The alkali
soils of Bihar state and parts of UP and
Punjab in Indo-Gangetic plains are
dominated by high CaCO3 content.

 They have high sodium saturation that
adversely affects the water infiltration and
soil structure. Availability of soil CaCO3

may be quite considerable for the
amelioration of sodic soils.

 Also, it has been reported that soluble
CaCO3 had significant contribution towards
increase in exchangeable Ca2+ of sodic
soils. The use of organic matter, has long
been advocated as an organic amendment
for the reclamation of these soils since it
tends to improve soil aggregation, aeration
and water holding capacity.

 Conversely the production of CO2 during
decomposition of organic matter can
lower the pH and lead to dissolution of
CaCO3.

 The present study was, therefore,
undertaken to study the effect of organic
matter on CaCO3 dissolution and for
predicting Ca2++Mg2+release from sodic
soils which differ in CaCO3 content.

METHODOLOGY

In an incubation study on calcareous sodic
soil (pH 9.4 to 9.8, EC 2.42 to 4.26 dS m-1,
CaCO3 2.2 to 28.16%, organic carbon 0.22 to
0.38%). The soil samples were amended with
water hyacinth @ 2Mg ha-1 at field capacity
moisture and incubated at 28±1oC for 60
days.
In a experiment was conducted to ascertain
the effect in calcareous sodic soil with CaCO3

content of 12.8% amendment with 2 Mg/ha
of water hyacinth and thereby ponding water
of 5cm depth for 10 days. Changes in soil
properties was ascertained.

CONCLUSIONS

The practice is cheap and effective to
ameliorate calcareous sodic soils. It is
presently adopted in scattered manner is
some parts of the problematic soil region but
can be scaled up with mass scale production
of water hyacinth and preparing dried and
chopped materials for easy use, application
and transportation. This will enable wider
adoption of this technology.

RESULTS

The release of Ca+Mg increased due to
dissolution of CaCO3. There was 14.4 to 22.6
per cent higher release of Ca+Mg was
observed in water hyacinth amended soils as
compared to no water hyacinth application.
The study indicates that native CaCO3

dissolution can help in ameliorating sodic
effect when water hyacinth was applied to
sodic calcareous soils.
The application of water hyacinth as soil
amendment improved soil physico-chemical
and biological properties, improved
infiltration, bulk density and enhanced
productivity of rice and wheat by 28 and 19
percent. It was observed that after two
consecutive years of rice, the surface soil pH
reduced from 9.32 to 8.44, carbon build up
was 1.4 g/kg and free CaCO3 content reduced
to 10.3%.
Water hyacinth is freely available in villages in
most of the community ponds, water bodies
and reservoirs as weeds. Its application as soil
amendment involves only labour cost of INR
450 (US$ 5) for nearly 2 Mg/ha in same
village. This is affordable for most of the small
and marginal farmers. The 2-year average B:C
ratio enhanced from 1.60 to 2.41 in rice and
wheat with the use of water hyacinth as
amendment.
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2D -WH 4.15 5.15 5.30 5.58 

+WH 4.65 5.24 5.71 5.81 

7D -WH 4.85 5.22 5.65 5.69 

+WH 5.25 5.47 5.82 6.02 

15D -WH 4.98 5.30 5.88 5.90 

+WH 5.12 5.49 5.94 6.41 

30D -WH 5.18 5.61 6.04 6.22 

+WH 5.72 6.25 6.58 7.12 

60D -WH 5.20 6.40 8.05 8.95 

+WH 6.02 7.85 9.77 10.11 
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Fig. 1. Cumulative C mineralization as influenced by 
amendments in sodic soil

Table 1. Effect of Water Hyacinth (WH) on native 

CaCO3 dissolution in Sodic calcareous soils
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Fig. 2. Effect of organic amendments on soil 

microbial biomass C and enzyme activity
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