1. Introduction

Knol-khol (Brassica caulorapa L.) is a winter season crop and is originated from the coastal countries of Mediterranean region. It has been under cultivation by Romans since 600 B.C. (Bose, 2001). In India, the cultivation of knol-khol is popular in Kashmir, West Bengal and some parts of South India. It is commonly grown in Northern India and also in some parts of Rajasthan. 


The stem swells and stores edible food materials specially starch and sugars. When consumed as raw it gives sweetish taste with slight aroma. The stem develops entirely above the ground which is edible and vary delicate in flavour and texture. 


Knol-khol contain 1.1 gm protein, 20 mg calcium, 0.4 mg iron, 36 IU vitamin A and 0.7 mg minerals per 100 g of edible portion. It also contains thiamin, riboflavin, nicotinic acid and ascorbic acid (Bose, 2001). The knob is generally used as cooked vegetable. It is also utilized for making salad and pickles. Occasionally young leaves are also cooked as vegetable. 


It is well established fact that growth and yield of plants are greatly influenced by a wide range of nutrients. Nitrogen is the most deficient element in coarse textured sandy soils of Rajasthan (Arkery et al., 1956). It is the main constituent of protein, nucleic acid, chlorophyll, etc. and found to be associated with carbohydrate utilization. An adequate supply of nitrogen is associated with vigorous vegetative growth and more efficient use of available inputs. This leads to higher productivity of the crops (Patel et al., 1992 and Sharma, 1992). 

Most of the soils of Rajasthan state are poor in phosphorus and low in organic matter. about 93-99 per cent of the total phosphorus in the soil is insoluble form and is directly not available to plants. only about a quarter of water soluble phosphate is taken up by the plants in the season of its application and the remaining is converted in to an insoluble, unavailable forms (Verma, 1993).


Phosphorus is indispensable constituent of nucleic acid, phospholipids and several enzymes. It is also needed for the transfer of energy within the plant system and has beneficial effect on early root development, plant growth and quality of produce (Brady, 1974). 


Potassium also plays a vital role in crop productivity. It imparts increased vigour and disease resistance to plants and functions as in activator of numerous enzymes like pyruvic kinase, cytoplasmic enzymes etc. It is responsible for pervasive effect on metabolic events of plant system. It is always involved in the movement of carbohydrates and soluble nitrogen compounds. There are also evidences of direct involvement of potassium in photosynthesis through its relation with chloroplast where, it is highly concentrated in leaf tissues. Metabolic activities of chloroplast are also influenced by potassium level in their organelles. Potassium activates the fat producing enzymes and enhances the oil content (Mandal and Chatterjee, 1973). 

Atmosphere contains 78 per cent nitrogen but the plants can not take it directly from the atmosphere. However, some micro-organism fix atmospheric nitrogen in the plant roots. It has been estimated that this biological fixation contributes to about 175 million tonnes of nitrogen annually (Meelu, 1996).


Bio-fertilizers include a range of nitrogen fixers viz. Rhizobium, Azotobacter, Azospirillium, Blue Green Algae and Azolla. Out of these the importance of Azotobacter and Azospirillium has been well recognized for vegetable crops and there are several reports to show the benefits of nitrogen fixing through Azotobacter and Azospirillium. In inoculated plants the fixing of atmospheric nitrogen and its effectiveness increases with the addition of nitrogen at the lower level (Subbiah, 1991 and Wange et al., 1995). In addition, there are other bio-fertilizers, Phosphate Solubilizing Bacteria (PSB), Phosphate Solubilizing Fungi and Vasicular Arbuscular Mycorrhizea (VAM). Besides increasing phosphate levels, VAM is also known to increase the levels of important micronutrients like copper and zinc in the plant parts of vegetables. 


These bio-fertilizers are organic in origin and thus, are absolutely safe. Therefore, it is essential to adopt a strategy of integrated nutrient management using combination of chemical fertilizers, organic manures and biofertilizers, so as to minimize the cost of production and to maintain biological productivity of soils, particularly because the farmers are reluctant to adopt recommended fertilizer doses due to the high cost and risk of crop failures on account of aberrant weather conditions. The integrated nutrient management supply system provides crop nutrition packages, which are technically sound, economically viable, practically feasible and environmentally safe.


Azospirillium, a symbiotic bacterium of soil that lives in close proximity and sometimes within the root tissues of the plants, fixes the atmospheric nitrogen in the soil. The symbiotic association between fungi and root system of higher plants was named as ‘Mycorrhiza’. VAM fungi colonize in plant roots and increase the growth through enhanced uptake of nutrients especially phosphorus.

Phosphate Solubilizing Bacteria (PSB) when inoculated, secret acidic substances and solubilizes the missing otherwise unavailable insoluble soil phosphorus. The inoculation with PSB biofertilizer increase the yield of crops by 10 to 30 per cent (Tilak and Annapurna, 1993).

the information on balanced use of chemical fertilizers alongwith biofertilizers on vegetables is very meagre for the soils of Rajasthan. Hence, keeping all the points in view, the present study “Effect of different fertility levels and biofertilizers on growth, yield and quality of knol-khol (Brassica caulorapa L.)” was undertaken with the following objectives :  

(i) To study the effect of different fertility levels and bio-fertilizers on growth, yield and quality of knol-khol.

(ii) To work out the suitable dose of NPK and suitable inoculant for knol-khol.

(iii) To work out the economics of the different treatment. 

