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Table 1. Nutrition analysis of Spirulina sp.
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Table 2. Results of potting soil test.
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Table 3. Analysis of variance of yield, yield components and morphological traits of canola as affected by Spirulina microalgae
extract and vermicompost treatments.
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* and ** stand for significant effects at 5 and 1% probability levels, respectively.
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Table 4. Mean comparisons of the interaction effect of Spirulina microalgae extract and vermicompost fertilizer on yield, yield
components and morphological traits of canola.
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Table 5. Analysis of variance of physiological and biochemical traits of canola as affected by Spirulina microalgae extract and
vermicompost treatments.
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* and ** stand for significant effects at 5 and 1% probability levels, respectively.
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Table 6. Mean comparisons of the interaction effect of Spirulina microalgae extract and vermicompost fertilizer on physiological and
biochemical traits of canola.
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Abstract

Plant nutrition management and soil fertility are among factors that determine crop productivity and
sustainability under agro-ecosystems conditions. A pot experiment was conducted to investigate the effect of
vermicompost provided from sugarcane bagasse and foliar application of microalgae extract of Spirulina on
growth parameters, grain yield and yield attributes of rapeseed. The experiment was a factorial combination
of Spirulina extract and bagasse vermicompost arranged in a complete randomized block design with four
replications. Plants were foliar sprayed with three different concentrations of Spirulina extract (i.e., 0, 2, 4,
and 6 %v/v) and application of five vermicompost mixtures based on mass percentage of bagasse and buffalo
manure (i.e., 0%, 75% bagasse + 25% buffalo manure, 50% bagasse + 50% buffalo manure, 25% bagasse +
75% buffalo manure, and 100% buffalo manure). Spirulina extract and vermicompost interaction effects on
the length of root, root weight, leaf area, chlorophyll pigments, 1000-seed weight, protein and oil content in
seed, grain yield and harvest index were significant. The highest seed oil content (43.35%) and seed protein
content (36.85%) were recorded in plants foliarly sprayed with 6% Spirulina extract. Application of
vermicompost resulting from a mixture of buffalo manure + bagasse with the higher ratio of buffalo manure
to bagasse gave better seed and oil yield as compared to other vermicompost treatments.

Keywords: Rapeseed, Grain oil content, Grain yield, Vermicompost, Microalgae extract.

Background and Objective: Soil nutrient management has an important role in the health and sustainability
of agro-ecosystems. In the present study, a pot experiment was designed to investigate the effect of different
vermicompost treatments and Spirulina extract as foliar application on some agronomic traits and grain yield
of rapeseed (Brassica napus L., cv. Hayola 50).

Methods: The experiment was a 4x5 factorial combination of vermicompost and Spirulina extract.
Treatments were arranged in a complete randomized block design with four replicates. Algae extract
included foliar application of four different concentrations of algae extract (0, 2, 4, and 6 %v/v).
Vermicompost treatment included five mixtures produced from bagasse and buffalo manure based on mass
percentage (100% buffalo manure, 75% buffalo manure + 25% bagasse, 50% buffalo manure + 50%
bagasse, 25% buffalo manure + 75% bagasse, and no application of vermicompost served as control).
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Results: Growth parameters such as root length, root weight, leaf area, 1000-seed weight, grain yield,
harvest index, chlorophyll pigments, and seed oil and protein contents were significantly affected by the
vermicompost and algae extract applications. Foliar application of 6% Spirulina maximized the seed oil
(43.35%) and protein content (36.85%) compared to other extract concentrations. Vermicompost provided
from buffalo manure alone yielded the highest seed oil content and seed yield.

Conclusions: The vermicompost provided from buffalo manure alone gave the best result in terms of seed
yield and seed oil content. The application of vermicompost resulted from bagasse in combination with
buffalo manure, especially at a lower ratio of bagasse to buffalo manure, improved the above-mentioned
traits as compared to control. Results of the present experiment also showed the advantage of applying
microalgal extract that could be considered an eco-friendly bio-fertilizer for promoting crop growth and
yield.
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