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Abstract 
The nutritive value of feed and its production is most important step for assessing its quality. In the 

present study production of green Azolla (Azolla pinnata) and its nutritive value was estimated according 

to AOAC (2016). Azolla (Azolla pinnata) was cultivated in water trough and harvested on day to 

determine nutritive value. The dry and organic matter content of Azolla (Azolla pinnata) was 90.20% and 

79.60% respectively. The crude protein, ether extract, crude fiber and nitrogen free extract content was 

23.45%, 3.10%, 12.45% and 40.60% respectively. The total Ash content was 20.40%. The Azolla pinnata 

contained 42.29% NDF, 31.22% ADF and 11.07% HC. The mineral profile of Azolla pinnata indicates 

1.66% Calcium and 0.47% Phosphorus and other minerals in trace levels. It was concluded that green 

Azolla (Azolla pinnata) was a rich source of crude protein, trace minerals and vitamins. 
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Introduction 

To enhance the productive performance of animals there is need to supply enough nutrients. 

There are various newer and non-conventional feeds which may be incorporated for animal 

feeding. One of such feed is Azolla. It is believed that through Azolla, the consumption and 

digestibility of feed is improved therefore animals get more nutrients from the ration. The 

green Azolla (Azolla pinnata) may be an alternative to green fodder and as supplementary 

protein diet due to its high palatability and enhanced yield. Azolla considered to be the most 

promising because of the ease of cultivation, minimal water for propagation, high productivity 

and good nutritive value. Azolla is very rich in proteins, essential amino acids, vitamins 

(vitamin A, vitamin B12, Beta Carotenes), growth promoter intermediaries and minerals like 

calcium, phosphorous, potassium, iron, copper, magnesium etc. and on a dry weight basis, is 

constituted of 25-35% protein content, 10- 15% mineral content and 7-10%, a combination of 

amino acids, bio-active substances and biopolymers (Kathirvelan et al., 2015) [8]. 

Carbohydrate and oil content reported in Azolla are very low. It is also found to contain 

probiotics and biopolymers (Pillai et al. 2002) [16]. Thus, Azolla appears to be a potential 

source of nutrients and has a considerably high feeding value (Hossiny et al. 2008) [7]. The bio 

composition of Azolla makes it one of the most economic and efficient feed substitutes for 

livestock. Moreover, Azolla can be easily digested by livestock, owing to its high protein and 

low lignin content. With high protein content, as it can promptly colonize regions of fresh 

water and develop at extraordinary speed multiplying its biomass each a few days. Azolla is 

considered as the most economic and efficient feed substitute and a sustainable feed for 

livestock. It is a potential source of nitrogen and thereby a potential feed ingredient for 

livestock (Lumpkin, 1984; Pannaerker, 1988) [13, 14]. Azolla can be used as unconventional feed 

with protein supplement for many species including ruminants, poultry, pigs and fish (Hossiny 

et al., 2008) [7]. 

On the basis of above background, the present investigation was under taken to find out the 

nutritive value of green Azolla (Azolla pinnata) and its production. 

 

Materials and Methods 

Production of Azolla 

For present experiment, Azolla was produced in water troughs of size 12.5 m X 1.0 m X 0.40 

m. The bottom of water trough was sealed with cement and maintained a uniform layer of 

water in the trough. (Plate) 
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A thin layer of about 10 cm of fine soil was spread and then 

water trough was filled with water and maintained the 

constant level of water. About 2-2.5 kg of cow manure was 

dissolved in 3.5 liters of water and spread evenly in the water 

trough. At Azolla unit, there was total eighteen water troughs 

in which Azolla was produced. Fresh Azolla seeds were 

inoculated in water troughs at 0.5kg/m2. Azolla was spread all 

over trough within 15 days and build up a thick met like 

structure. To sustain the production of Azolla, 50mg of 

superphosphate and around 2-2.5 kg of cow manure was 

included once every 15days. Around 30% water was replaced 

with fresh water once every 15 days to preventover 

abundance nitrogen collection. Water troughs were cleaned 

and the water and soil was replaced periodically. Azolla was 

harvested and washed for three times to avoid the superfluous 

material before feeding to kids.  

 

 
 

Plate 1: Water Trough of Azolla (Azolla pinnata) at Azolla Unit of 

CVAS Navania, Udaipur 

 

Samples of green Azolla (Azolla pinnata) were analyzed for 

proximate constituents as per AOAC (2016) [1]. Estimation of 

ether extract and crude fibre in Azolla pinnata was done with 

the help of Socs Plus and Fiber Plus respectively (Pelican 

Equipments). The total nitrogen content of Azolla pinnata was 

determined following standard Kjeldahl’s method using Kel 

Plus, Semi Automatic Nitrogen Analyzer (Pelican 

Equipments). For estimation of dry matter and total ash, 

standard conventional procedures were followed. The 

Weende’s method was followed for calculation of nitrogen 

free extract. The VonSoest method was followed for 

calculation of NDF, ADF and HC. The method of Talptra et 

al. (1940) [19] was used for the determination of calcium and 

phosphorus. 

 

Results and Discussion 

The Azolla (Azolla pinnata) contained 23.45% crude protein, 

3.10% ether extract, 12.45% crude fibre, 40.60% NFE, 

20.40% total ash, 42.29% NDF, 31.22% ADF and 11.07% 

hemicellulose. The calcium and phosphorus contents were 

1.66% and 0.47% respectively on dry matter basis. 

The CP content on % dry matter basis in Azolla pinnata found 

to be 23.45%. Similar findings were reported by Cherryl et al. 

(2014) [4], Khare et al. (2014) [10], Rawat et al. (2015) [17], 

Anitha et al. (2016) [2], Kumar et al. (2018) [11] and 

Chandewar et al. (2018) [3]. On the other hand, 

Tamizhkumaran et al. (2012) [20] and Kathirvelan et al. (2015) 
[8] reported higher CP content in Azolla than the present study. 

Kumari et al. (2018) [12] and Gupta et al. (2018) [6] observed 

somewhat less CP content in Azolla than the present study.  

The Ether extract (% on DM) content in Azolla pinnata was 

found to be 3.10% in present study. Similar finding were 

reported by Khare et al. (2014) [10], Kumari et al. (2018) [12] 

and Gupta et al. (2018) [6]. However, lower values of EE in 

Azolla were noted by Parashuramalu et al. (2013) [15] and 

Kumar et al. (2018) [11]. The higher ether extract values were 

observed by Anitha et al. (2016) [2] and Chandewar et al. 

(2018) [3] than the present study. 

The values of crude fibre content in Azolla pinnata (% on 

DM) (12.45%) recorded in present study was similar to that of 

reported by Parashuramalu et al. (2013) [15] and Kumari et al. 

(2018) [12]. Lower CF content in Azolla has been reported by 

Kumar et al. (2018) [11]. However, higher values of CF 

content of Azolla were observed by Anitha et al. (2016) [2] 

and Chandewar et al. (2018) [3], than the present study.  

The NFE in Azolla pinnata in present study was 40.60%. 

Similar findings were reported by Rawat et al. (2015) [17], 

Kavya et al. (2015) [9] and Anitha et al. (2016) [2].  

In the present investigation total ash content of Azolla pinnata 

was found to be 20.40%. Similar findings were reported by of 

Samanta and Tamang (1995) [18], Kumari et al. (2018) [12] and 

Gupta et al. (2018) [6].  

In the present study neutral detergent fiber values of Azolla 

pinnata was found to be 42.29% which was similar to that of 

Kumari et al. (2018) [12] and Gupta et al. (2018) [6] recorded 

higher NDF in Azolla than the present study. 

In the present study acid detergent fiber content of Azolla 

pinnata was found to be 31.22%. Parashuramalu et al. (2013) 
[15] and Kumari et al. (2018) [12] reported lower ADF content 

in Azolla than present study whereas Gupta et al. (2018) [6] 

reported higher ADF in Azolla than present study.  

Hemicellulose content of Azolla pinnata recorded in the 

present investigation was 11.07%. Similar findings were 

reported by Gupta et al. (2018) [6]. Samanta and Tamang 

(1995) [18] observed higher hemicellulose in Azolla than 

present study.  

The Calcium content in Azolla pinnata was found to be 

1.66%. Similar findings were observed by Samanta and 

Tamang (1995) [18], Gowda et al. (2015) [5], Anitha et al. 

(2016) [2] and Kumari et al. (2018) [12]. Cherryl et al. (2014) [4] 

and Rawat et al. (2015) [17] reported higher Calcium content in 

Azolla than present investigation. 

The Phosphorus contented in Azolla pinnata was found to be 

0.47%. Similar findings were reported by Rawat et al. (2015) 
[17]. However, Gowda et al. (2015) [5] reported higher 

Phosphorus content in Azolla than the present investigation. 

Lower Phosphorus content in Azolla were reported by 

Samanta and Tamang (1995) [18], Cherryl et al. (2014) [4], 

Anitha et al. (2016) [2] and Kumari et al. (2018) [12]. 

 
Table 1: Chemical Composition of green Azolla (Azolla pinnata) (% DM basis) 

 

Particulars DM OM CP EE CF NFE TA NDF ADF HC Ca P 

Azolla 90.20 79.60 23.45 3.10 12.45 40.60 20.40 42.29 31.22 11.07 1.66 0.47 

 

Conclusion 

The Azolla (Azolla pinnata) contained 23.45% crude protein, 

3.10% ether extract, 12.45% crude fibre, 40.60% NFE, 

20.40% total ash, 42.29% NDF, 31.22% ADF, 11.07% 

hemicellulose, 1.66% calcium and 0.47%, phosphorus on DM 

basis. On the basis nutritive value of Azolla pinnata it is 
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concluded that Azolla (Azolla pinnata) can be considered as 

potential unconventional feed for livestock and poultry. 
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