Bioreclamation of sodic wasteland through aromatic plants: An approach to socio-economic development of rural areas.
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Abstract:
 Soil salinity and sodicity is one of the major problems of land degradation in irrigated areas of the world. In India sodic soils are commonly found in arid and semi-arid regions largely confined to the Indo-Gangatic plains of Punjab, Haryana and Uttar Pradesh. In UP alone about 1.25 million soils are sodic in nature and are lying barren. Salt damage to plants has been attributed to combination of several factors including mainly osmotic stress and the accumulation of toxic ions.  To assess the salt tolerance mechanism in plants, a soil pot experiment was conducted on Ocimum sanctum (shyama tulsi) to assess its anti-oxidative response and salt tolerance status against sodic stress environment. The genus Ocimum a member of Lamiaceae family contains between 50 and 150 species of herbs and shrubs. Ocimum groups are reported to be widely distributed in the tropical, sub tropical and warm temperate regions of the world. They are grown for the essential oils in leaves and stems. Essential oils from the plant have been reported to possess an interesting spectrum of antifungal properties, antinociceptive property, anticonvulsant, antioxidant, germicidal, antimalarial activity and has found wide use in toothpaste and mouth washes as well as some topical ointments and used as a general promoter for health in herbal medicine. 
The plant was raised on natural sodic soils having different levels of exchangeable sodium percentage (ESP) i.e.: 4.37 (control), 15.7 (low), 35.6 (medium), and 54.5 (high) ESP levels. The various parameters considered to evaluate the tolerance status of this plant included assessment of activities of anti-oxidative enzymes i.e.: Catalase (CAT), Peroxidase(POD), Superoxide dismutase (SOD) and H2O2 content, Prolein accumulation, total phenol and concentration of chloroplastic pigments were studied. For the quality assessment reducing sugars, total carbohydrate, protein content and essential oil content were studied. Results indicated that increased in ESP significantly decreased vegetative growth and reproductive yields of the plant. Increasing water potential (ᴪ became more negative) and increases in accumulation of prolein in plants shows the tolerance mechanism against sodic stress environment. Increased activities of antioxidative enzymes like CAT, POD, SOD, and total phenol content imply oxidative stress as a consequences increased soil ESP. The concentration of chlroplastic pigments like chlorophylls, carotenoids and carotenoids/chlorophyll ratio were decreased on increasing ESP while reducing sugars and total carbohydrate were also decreased on increasing ESP. the protein content and essential oil content were increased on increasing the ESP levels. The Na concentration in root and stem plant parts were observed increased on increasing sodicity level while in leaf it was decreased. The Na accumulation was maximum in stem and root. The K concentration was decreased on increasing the soil sodicity in root while in stem and leaf it was increased. The Na/K ratio was decreased on increasing the soil sodicity in stem and root while in leaf it was decreased.
On cultivation of Ocimum sanctum on sodic soil reduces the pH of soil,  exchangeable sodium percentage (ESP) while organic carbon and calcium concentration increased  that indicate bioreclamation of sodic soil and due to cultivation of Ocimum in waste land provide the employment in rural areas.
