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Abstract—Azolla is a nitrogen fixing hydrophyte that can be cultivated in absence of nitrogenous fertilizer, 
it is found (hat when biomass is continuously harvested from a culture of Azolla, solar energy can be 
converted at an optimum efficiency of 1.1% 

INTRODUCTION 

One of the best ways of capturing solar energy is green plant 
photosynthesis. Numerous studies indicate the feasibility of 
utilizing special plant products or biomass as a whole for the 
purpose of energy generation [1-5]. The suitability of a plant 
species as an energy crop depends on photosynthctic 
efficiency, irrigation and fertilizer requirements, harvest-
ability and the nature of processing needed to extract energy. 
A good energy crop must have high photosynthctic energy 
storage capability and investment for all the other processes 
must be minimum. Recently we suggested that the most 
ideal energy crop should admit continuous biomass (energy) 
extraction while maintaining quasistalic equilibrium with the 
growth process [f>, 7|. This idea also enabled us to define 
a parameter termed optimum energy harvest efficiency 
(OEHE). which is a measure of the suitability of a species as 
an energy crop. The OEHE of a plant species can be defined 
as follows: a large number of biological growth kinetics, 
including the growth of a plant community approximates to 
the logistic law. That is, if N is the weight of biomass pro­
duced per unit area in a lime 1, the rate of change o.' A; is 
described by the differential equation [6, 7] : 
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where k = rate constant, a = the coefficient of interspecific 
interaction. Suppose biomass is harvested continuously at a 
rate C, eq. (1) lakes the form 
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Riomass can be extracted keeping the system in quasistatic 
equilibrium if. 

C' kN-aN1 (3) 

and C has a maximum value C,,,.,X = k2/4a when N — kjla. 
If/; is 'he energy stored in biomass per unit weight and / is 
the intensity of solar radiation (i.e. light energy incident per 
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unit area per unit time). OEHE can be expressed in die form 
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where A?

s = the value of A' at the saturation. 
The expression (4) depends on measurable parameters A", 

a, h and / of which k, a and b arc characteristics of the 
species. Continuous biomass extraction requires rapid 
propagation of plants without irreversible changes. Plants 
that distribute vcgelativciy and do not require intermittent 
inoculations satisfy the above conditions. Frec-fioaling 
aquatic plants approximate to the above situation as they 
undergo rapid vegetative reproduction and distribute them­
selves without the need of an artificial assistance. In our 
earlier studies we have measured the OEHE of aquatic plants 
Lemnu major and Salvinia mole.sta [7, Sj. In this work we 
report the measurement of OEHE for Azolla pi/mala. Azolla 
could have advantage as an energy crop because its cul­
tivation does not require nilrogencous (Anabaena) sym­
bolically [8, 9]. The major nutrient requirement of .-Azolla is 
phosphate [8] and many countries not possessing fossil fuel 
resources for nilrogencous fertilizer production have large 
deposits of rock phosphate. 
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Fig. !. Azolhi pinnala. 
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