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Abstract

The present study was conducted to evaluate the chemical composition of Azolla caroliniana. For this
Azolla was cultivated, harvested and sun dried for feeding livestock. The Azolla samples were analysed
for Proximate principles. The dry matter content (%) of Azolla was 89.00 + 0.52. The Crude Protein,
Crude fibre, Ether extract, Organic matter content of Azolla (% of DM) were 23.59 + 0.28, 14.03 + 0.57,
3.23 £ 0.15, 78.39 + 0.20 respectively. Neutral Detergent Fiber and Acid Detergent Fiber were found to
be 42.14 + 0.61 and 36.03 + 0.29 respectively. The mineral profile revealed that Azolla (% of DM)
contains Calcium 2.32 + 0.06 and Phosphorus 0.34 + 0.04. The chemical analysis revealed that Azolla is
a good source of protein for livestock feeding.
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Introduction

Azolla (mosquito fern) is a free-floating aquatic fern of family Azollaceae and order
Pteridophyta, nowadays being used as unconventional feed and protein supplement for animals
like ruminants, pigs, poultry and fish (Kathirvelan et al., 2015) [, It is rich in essential amino
acids like lysine which is mostly deficit in plant protein sources along with methionine,
arginine and carotene. It is good source of protein and it contains almost all essential amino
acids, minerals such as iron, calcium, magnesium, potassium, phosphorus, manganese etc.,
apart from appreciable quantities of vitamin A precursor beta-carotene and vitamin B12. It is
also found to contain probiotics and biopolymers (Pillai et al., 2002) 1. It has been also
known as “green gold mine” because of its high nutritive value and multifaceted uses such as
human food, animal feed, medicine, production of biogas, hydrogen fuel, water purifier, weed
control, reduction of ammonia volatilization, and super plant due to its fast growth (Wagner,
1997) B%; (Indira et al., 2009) (1. Thus, Azolla appears to be a potential source of nutrients
especially protein and has a considerably high feeding value (Hossiny et al., 2008) . On this
context, the current work was undertaken to evaluate nutritional value of Azolla caroliniana.

Materials and Methods

The present work was carried out at Instructional Livestock Farm (Cattle), College of
Veterinary Science, Assam Agricultural University, Khanapara, Guwahati-22. A sample of
Azolla (Azolla caroliniana) was collected initially from Assam Agricultural University, Jorhat.
The whole plant material was used as a mother plant and started growing at Instructional
Livestock Cattle Farm, ILF(C), College of Veterinary Science, A.A.U., Khanapara, Guwahati-
781022.

For propagation of Azolla (Azolla caroliniana), the procedure of Mathur et al., (2013) 22 was
followed. Two pits of 3.0 Mx1.0 Mx0.2 M was made under partial shady area and pucca
cement structure was constructed. About 50-80 kg sieved fertile soil was added along with 5
kg cow dung (around 1-2 days old) mixed in 10 litres water. Maintaining a depth of 10 cm,
about 500 liters of water was added over the pit. Then the fertile soil & cow dung was mixed
thoroughly in pit. After that 2.0 kg fresh Azolla was inoculated and spread over the surface of
water in the pit. From the top, water (about 1 liter) was sprinkled by hand over the Azolla to
align it. The settlement was kept undisturbed for 20 days and harvesting was started after 21
days onwards yielding approximately 2.0-2.5 kg fresh Azolla/day. At regular intervals, the
harvested plant materials were sun dried and powdered for about 1 week and stored in plastic
bags.

The samples were analysed as per procedure given by AOAC (2007) Bl for finding out Dry
matter, Crude Protein, Crude fiber, Ether extract, Total ash, Nitrogen free extract. OM was
determined by subtracting the total ash (%) content from 100. Fibre part was fractioned
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according to the method of Van Soest (1963) [8. The
estimation of calcium and phosphorus were done as per the
modified method of (Talapatra et al., 1940) 71,

Results and Discussion

Chemical composition of azolla

The results of proximate analysis of the sun dried Azolla
(Azolla caroliniana) sample for Dry matter, crude protein,
ether extract, crude fibre, nitrogen free extract, total ash, acid
insoluble ash, NDF and ADF were presented in the Table 1.
The dry matter (DM%) content of sun dried azolla meal was
89.00 + 0.52. Azolla contained organic matter (% of DM)
78.39 = 0.20, crude protein (% of DM) 23.59 + 0.28, crude
fibre (% of DM) 14.03 £ 0.57, ether extract (% of DM) 3.23 +
0.15, total ash (% of DM) 21.61 + 0.20, calcium 2.32 % 0.06
(% of DM) and phosphorus (% of DM) 0.34 + 0.04.

Table 1: Proximate analysis of Azolla caroliniana (% DM basis)

Sl. No. Particulars Dried Azolla
1. Dry matter (%) 89.00 + 0.52
2. Organic matter (% DM) 78.39 + 0.20
3. Crude protein (%DM) 23.59+0.28
4. Crude fibre (% DM) 14.03 + 0.57
5. Ether extract (% DM) 3.23+0.15
6. | Nitrogen free extract (% DM) 37.52+0.76
7. |Neutral detergent fiber (% DM) 4214 +0.61
8. Acid detergent fiber (% DM) 36.03 +0.29
9. Total ash (% DM) 21.61£0.20
10. Calcium (% DM) 2.32£0.06
11. Phosphorus (% DM) 0.34 £ 0.04

The Dry matter (%) content of Dried Azolla caroliniana were
found to be 89.00 + 0.52 this agrees the results obtained by
Sihag et al., (2018) (%, Kumar et al., (2018) 171, Ahmed et al.,
(2016) [, Higher value was obtained by Samanta and
Tamang (1995) 9 Basak et al., (2002) U], Balaji et al.,
(2009) 1, Kumar et al., (2018) 71,

The organic matter content of Azolla caroliniana (% DM
basis) analysed in this study was 78.39 + 0.20 which found to
be in accord with the values obtained by Samanta and
Tamang (1995) %, Bhatt et al., (2020) 1. The higher value
was reported by Anitha et al., (2016) 1, Murthy et al., (2013)
231 Roy et al., (2016) 28 Ahmed et al., (2016) M. Some
scientists also conferred lower value Kumar et al., (2018) 1],
Cherryl et al., (2013) 1291,

The crude protein content of azolla (on % DM basis)
estimated in the present study was 23.59 + 0.28 which agrees
with Balaji et al., (2009) [, Prasanna et al., (2011) [%],
Chatterjee et al., (2013) P, Cherryl et al., (2014) 00,
Kathirvelan et al., (2015) 14, Kumar et al., (2015) 28, Roy et
al., (2016) 21, Akhud et al., (2017) 2; Sihag et al., (2018),
Kumar et al., (2018) while some scientists Basak et al.,
(2002) 71, Indira et al., (2009) (%1, Roy et al., (2016) 2%, Bhatt
et al., (2020) @ reported higher Crude protein values. And
lower Crude protein value obtained by Samanta and Tamang
(1995) B0 Mandal et al., (2012) 24, Srinivas et al., (2012)
(351 Murthy et al., (2013) 231, Ahmed et al., (2016) M, Kumari
et al., (2018) 2, This variation may be the sum of reflection
for the various responses attributed by Azolla strains to
different conditions namely temperature, water density, water
P" maintenance, sun light duration, soil nutrients, etc.
However, the versatility in Azolla strains also a major cause
of difference in the chemical composition of Azolla.

In the present study, the crude fibre content of Azolla
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caroliniana (% DM basis) obtained was 14.03 £ 0.57 which
are in close agreement with the values obtained by Samanta
and Tamang (1995) B% and Balaji et al., (2009) 6], Ahmed et
al., (2016) M, Cherryl et al., (2013) 29, Anitha et al., (2016)
[l whereas, the same was higher than the findings of Alalade
and lyayi (2006) [, Kathirvelan et al., (2015) [*l, Roy et al.,
(2016) 81, Sihag et al., (2018) 3 and lower than the values
reported by Basak et al., (2002) [, Rawat et al., (2015) 7],
Kumar et al., (2015) 8],

The finding of ether extract content (% DM basis) of Azolla
caroliniana in this study was 3.23 + 0.15, similar findings
reported by Basak et al., (2002) [), Balaji et al., (2009) [,
Shital et al., (2012) 2 Khare et al., (2014) I, Roy et al.,
(2016) 1, However, the higher values than the present study
was reported by Anitha et al., (2016) “ in A. pinnata and
lower values recorded by Roy et al., (2016) 281, Akhud et al.,
(2017) [,

The Nitrogen free extract content of Azolla caroliniana (%
DM basis) was found as 37.52 + 0.76. Similar records were
obtained by Chatterjee et al., (2013) ¥, Roy et al., (2016) ¢,
Kumar et al., (2018) [71. While Anitha et al., (2016) I, Shital
et al, (2012) B4 Samantha & Tamang (1996) [0,
Parashuramulu et al., (2013) 24 recorded higher values and
Kumar et al., (2015) 18 Cherryl et al., (2013) 1% recorded
lower values than the values found by the current
investigation.

The total ash content of A. caroliniana (% DM basis) in this
study was recorded as 21.61 + 0.20 which is in close
agreement with the finding obtained by Samanta & Tamang
(1995) B9, Slightly higher values were recorded by Cherryl et
al., (2013) 119 je, 24.26% while lower values were obtained
by Ahmed et al., (2016) M, Kumari et al., (2018) % and
Anitha et al.,, (2016) ™ as 19.65%, 19.33% and 17.33%
respectively in A. pinnata.

The current investigation revealed that the Neutral detergent
fibre content (%DM basis) of Azolla caroliniana was 42.14 +
0.61. This finding was comparable with the values recorded
by Roy et al., (2016) 1 and Kumari et al., (2018) % in
Azolla pinnata. However, Indira et al., (2009) [*3, Kumar et
al., (2015) 128 Anitha et al., (2016) [, and Roy et al., (2016)
1281 recorded higher values 72.05%, 54.20%, 54.85% and
59.9% in A. pinnata respectively. While Parashuramulu et al.,
(2013) 4 recorded 35.40% Neutral detergent fibre in A.
pinnata. The variation in values may be attributed due to
differences in species. The present investigation revealed the
Acid detergent fiber content of A. caroliniana (% DM basis)
was 36.03 + 0.29. This can be comparable with Anitha et al.,
(2016) ™ and Kumar et al., (2017) % in A. pinnata.

The mineral profile of A. caroliniana was also analyzed and
revealed that Calcium content (%DM basis) was 2.32 + 0.06
which nearer to the findings of Cherryl et al., (2013) 19,
higher than the observations of Singh and Subudhi (1978) 34,
Samanta and Tamang (1995) % Anitha et al., (2016) ¥,
Alalade and lyayi (2006) 1, Kumar et al., (2012) 281 in A.
pinnata. The phosphorus content (% DM basis) of A.
caroliniana in this study was 0.34 £ 0.04 which is comparable
with the findings of Sujatha et al., (2013) 81, Shamna et al.,
(2013) B34,

The differences in the value may be due to species difference,
variety of climatic condition and/or different in management
processes like maintenance of optimum temperature, water
concentration, water P", nutrients added for the growth of
Azolla, etc. Soil composition, soil nutrients, etc. also impact
greatly on the nutrient composition of Azolla caroliniana.
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Conclusion

The current investigation revealed that the richness of protein
and macronutrients in Azolla caroliniana may illustrate it as a
potential source of livestock feed. Hence, it can be concluded
that Azolla caroliniana can be used as an unconventional feed
sources in livestock feeding.
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