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Soil degradation 
 
Two papers in a Special Section of Cur-
rent Science1,2 deal with the problem of 
degradation in some Vertisols of the 
Deccan Plateau. These are indeed origi-
nal research findings of the authors. The 
degradation has been explained as an 
outcome of selective removal of calcium 
from exchange complex in the upper 
strata of the soil profile and its replace-
ment by sodium ion released by weather-
ing of certain minerals. The process is 
mediated by rainwater that percolates 
down the soil profile. However, to the 
best of my knowledge, such a phenome-
non is not obvious in numerous other 
soils of the vast semi-arid tropical soil 
(SAT) in the country. This is possibly so, 
because though leaching of free calcium 
carbonate and to an extent also of cal-
cium on exchange complex possibly does 
happen, there is addition of calcium from 
weathering of minerals such as plagio-
clase and others, and from biogenic recy-
cling. This does not cause the problem of 
sodicity that is manifest in Vertisols 
studied by the authors. It seems more  
appropriate to consider the genesis of  
sodicity problem in Vertisols as an out-
come of mineralogical make-up, rather 
than a climate-induced process as has 
been suggested in the two papers under 
reference. 
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Response: 
 
Although pedogenic processes responsi-
ble for the formation of sodic soils have 
been described in detail in our paper1 
based on research results obtained, we 

explain further for a better understanding 
on the impossibility of leaching of free 
CaCO3 in soils, as it is not a recognized 
pedogenic process in soil science. SAT 
soils show the presence of pedogenic 
CaCO3 (PC) and non-pedogenic CaCO3 
(NPC). NPC is pedorelict, while PC is 
common in major soil types of India2. 
Under SAT environments, water loss 
through evapotranspiration is considered 
to be the primary mechanism in the pre-
cipitation of PC, while temperature con-
trols the water flow in the soil3. PC 
creates unfavourable physical conditions, 
caused by concomitant development of 
exchangeable sodium per cent (ESP)4. 
PC in soils with restricted leaching is 
formed only when the soil solution is su-
persaturated with CaCO3 in the semiarid 
environments5. This particular pedoge-
netic process of PC formation suggests 
that climatic aridity has an important role 
in the accumulation of carbonates in 
soils. In SAT Vertisols of Peninsular  
India, chemical weathering of primary 
minerals is not substantial, as evidenced 
from the presence of either fresh or 
weakly to moderately altered plagioclase 
and micas. Therefore, the state of min-
eral weathering discounts the formation 
of smectite during the development of 
Vertisols6 and thus validates the hypo-
thesis that Vertisol formation in SAT  
environment reflects a positive entropy 
change. Dissolution of NPC and recrys-
tallization of dissolved Ca2+ ions are re-
sponsible for the formation of PCs that 
enhances the pH (~8.2 to >8.5), and also 
the relative abundance of Na+ ions at soil 
exchange sites and in the solution. The 
Na+ ions in turn cause dispersion of the 
fine clay particles. The dispersed fine 
clay particles translocate in the soils as 
the formation of PC creates a Na+-
enriched chemical environment condu-
cive for deflocculation of clay particles 
and their subsequent movement down-
wards. The formation of PC and clay  
illuviation are thus two concurrent and 
contemporary pedogenetic events, which 
result in increase in sodium adsorption 
ratio, and ESP and pH with depth7. 

Therefore, it is clear that the downward 
movement of CaCO3 as such does not 
take place. These pedogenetic processes 
clearly suggest that the formation of PC 
is a basic natural chemical degradation 
process2, induced by linked tectonics–
climate events8, which exhibit regressive 
pedogenesis3; they also immobilize soil 
carbon in unavailable form. Therefore, 
we uphold the view that sodicity problem 
in non-irrigated SAT soils is a climati-
cally induced natural degradation pro-
cess. 
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