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EVALUATION OF AZOLLA PLANT AS AN 
ALTERNATIVE STOCKFEED. 

 
 

EXECUTIVE SUMMARY 
 
 
 

 
• Azolla Plant rated against alternative stockfeed options. In terms of nutritive 

value, Azolla contained 9MJME, 18% Crude Protein, 46% NDF, allowing the 
plant to fall into the “forage category” of feedstuffs and therefore comparable to 
silage and hay samples. The products dry matter content is a negative attribute. 

 
• Azolla Plant tested clear for Organophosphates and Organochlorides 

 
• Azolla Plant tested clear of Mycotoxin activity as a fresh sample and 1 week old. 

 
• Shelf life of Azolla is largely dependent upon ambient temperature at storage, the 

level of free water present during storage, the presence of Azolla compost and 
finally, the presence of fresh water shrimp. If the plant is free of shrimp and 
compost, it requires a 2 day shelf life during summer months and extends to a 
possible 7 day shelf life thereafter. 

 
• Azolla Feed contains Aquatic fresh water shrimp that reside in the floating plant 

structure. “Australia currently has an inclusive ban on the feeding to all ruminants 
of all meals, including meat and bone meal derived from all vertebrates, including 
fish and birds”. Under the current Australian Ruminant Feed Ban, while 
Azolla Feed contains traces of Aquatic life, Azolla Feed cannot be fed to 
Ruminants of any class. 

 
• On the basis of this finding, it is suggested that composting and fertilizer avenue 

streams be investigated. Does the product serve as an ideal media for the 
Mushroom Industry?????   
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BACK GROUND 
 
Azolla (Azolla filiculoides), locally known as duck weed, is a small aquatic plant/fern 
which grows in abundance throughout the lower reaches of the Broken Creek system. 

The harvest and subsequent removal of Azolla from the catchment is the current method 
employed to clear the waterways of the flourishing plant population. With tonnages 
harvested in excess of 20 cubic meters per hour, a considerable amount of the plant is 
removed from the system on an annual basis. This has promted the urgent investigation to 
assess the nutritive value of Azolla and possible clearance of the product as a stockfeed 
alternative, thus removing the issues and cost associated with treatment of such a waste 
stream.  
 

TEST PERFORMED 
 
In order to assess the viability of Azolla for use as an alternative feed source, several 
“standard” tests were performed. Two specific ‘types’ of Azolla were tested, classified 
purely upon colour of plant material, both commonly harvested from the Broken creek. 
Azolla ‘Pink’ and Azolla ‘Green’ (figure 1 & 2 respectively). 
 
 

 

 
 

Figure 1: Azolla Pink 
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Figure 2: Azolla Green 

 
 
 
The standard tests performed were: 
 

• Standard nutritive analysis including values for Dry Matter(DM), Energy 
(Metabolisable Energy, MJME), Crude Protein (%), Fibre (Neutral Detergent 
Fibre NDF) , Sugars and a host of minerals 

 
• Chemical testing of the samples was undertaken to determine the levels of 

Organophosphates and Organochlorides present. 
 

 
• Mycotoxins in feeds (moulds, toxins, spores, fungi) have a negative impact on a 

variety of animal health issues. A mixed sample of the two Azolla types was 
therefore screened for Mycotoxin levels. 

 
In situations were Azolla plant density is high, mature Azolla plants will begin to 
decompose, resulting in a third sample, known as “Azolla compost” (figure 3).  This 
sample was also sent away for Mycotoxin screening. 
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Figure 3: Azolla Compost 

 
 
 

The original Azolla ‘Green’ and ‘Pink’ samples were then monitored for seven days to 
assay the expected shelf life of the product. A final Mycotoxin sample was sent for 
testing to investigate if extending shelf life had a promoting effect on Mycotoxin activity.  
 
 
LABORATORY RESULTS 
 
Nutritional Analysis 
 
Nutritive analysis was contracted through George Weston Foods services, where standard 
testing for all common feedstuffs and by- product or alternative stock feeds are tested. On 
a dry matter basis the particular’s that affect the sale ability of such an alternative feed are 
listed in table one. (Full reports shown in appendix 1). An Explanation of abbreviations is 
also shown in appendix 2. 
 
 
Product DM% CP% MJME NDF% Fat% Starch% Sugar% Ca P K 
A.Green 5.3 19 9.2 46.2 4.8 2.7 0.3 1.4 0.03 1.68
A. Pink 6.15 17.8 8.8 46.4 5.0 5.5 0.3 1.6 0.18 1.81
                               Table one: Nutritive results for Azolla samples 
 
The results above show the two Azolla samples testing similar in terms of all major 
nutritive specifications and therefore will be referred to from this point onwards as 
simply just ‘Azolla Feed’. 
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Without going into the specific nutritive requirements of cattle, the energy, protein and 
fibre levels of Azolla do rate against other common stockfeeds. Table two compares 
Azolla Feed to common feedstuffs. 
 
 

Product 
name 

Dry Matter 
DM% 

Metabolisable 
Energy 
MJME 

Crude 
Protein 
CP% 

Neutral 
Detergent 

Fibre 
NDF% 

Azolla Feed 5.7 9.0 18.4 46 
Quality Pasture 15 11.0 22 39 
Summer Pasture 20 10.5 17 44 
Lucerne Hay 88 10.0 23 44 
Wheat Grain 90 12.7 12 12 
Canola Meal 90 12.0 38 20 
Table two: Comparison of Azolla Feed to common stockfeeds 
 
From the above, perhaps the largest problem that marketing of Azolla Feed has to deal 
with, is the products low dry matter content. Cartage of 6% dry matter product is 
expensive. (94% water! Stockfeeds are purchased based on the dry matter content) 
 
Chemical Residue Testing 
 
Azolla samples were tested for an array of Organo Phosphates and Chlorides (posted in 
appendix 3). As at the time of sampling, all tests were clear and well within the 
permissible levels for domestic stockfeed requirements. These Chemical residue results 
can be compared to the Maximum Residue Limits in food and animal feedstuffs MRL 
table in Appendix 4. 
 
It should be noted, that Organo chemical testing, provides a “true” test for the water 
quality within the Broken Catchment itself and therefore plant sample analysis is directly 
dependent upon good water quality. 
 
Mycotoxin screening 
 
Fresh Azolla Feed samples, 1 week old Azolla Feed and surprisingly Azolla compost 
samples were clear of mycotoxin activity, primarily, Aflatoxins. 
 
All samples tested lower levels than 0.1ppb, when positive results test from 5 to 20ppb. 
At these levels, the samples tested were clear and free of contamination from Aflatoxins 
(Also sited in appendix 3) 
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Physical Appearance and Shelf Life 
 
Azolla, being an aquatic plant, appeared to be palatable with negligible odour. The plant 
itself comprises of leaf and root matter and therefore physically, a soft plant that could be 
fed to ruminant stock. 
 
Composting Azolla, as the name suggests, was far less palatable, with a notable odur and 
certainly less attractive to the eye (particularly if expected to purchase the feed). The 
shelf life of the product was therefore determined by the inclusion level of the composted 
product. 
 
Collection and storage of the plant in bulk will also alter its expected shelf life. If Azolla 
is harvested and held in tip bins and allowed to sit in water, this will stimulate immediate 
breakdown. Clean Azolla feed samples appear to have an approximate shelf life of seven 
days, by which time it is highly recommended that the product be fed. 
 
It should be noted that the observation of shelf life was conducted between the 1st 
October 2007 and 10th October 2007, well before the on set of summer and subsequent 
heat (Ambient temperature approx. 20 degrees) and fly infestation. It is recommended 
that there will be a reduction in the expected shelf life over summer months. Fly 
populations may find the higher protein content of moist Azolla Feed an ideal 
environment for larvae. 
 
Cold, fresh Azolla Feed is the preferable stage to be fed; therefore it is recommended that 
the product be consumed within two to four days post delivery to farm. 
 
Foreign materials 
 
The harvesting of Azolla has some negative implications for the shelf life and salability 
of Azolla Feed. 
 
 
 

  
                                Figure 4: Mechanical harvesting of Azolla Feed 
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The fact that Azolla plant floats on the waters surface makes it an easier task to harvest 
however, floating foreign materials such as timber, sticks, Bark and other floating objects 
(rubbish) are common and were present within the 15kg sample provided for this study. 
(Figure 5) 
 
Aquatic stream life is perhaps the largest major implication found throughout the whole 
investigation. Fresh water shrimp appear to thrive or reside within the root system of the 
plant and are therefore harvested and become part of the Azolla sample itself (figure6). 
 
 

 
Figure 5: Foreign materials harvested 

 
 

 

 
Figure 6: Fresh water shrimp 
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Fresh water shrimp pose a two fold problem: 
 
Firstly, in terms of product Shelf life, decomposing shrimp will increase plant 
decomposition, reduce palatability to stock and provide media for Mycotoxin growth, not 
mention a meat feed source for the fly populations during summer heat. This would 
further restrict the feeding of Azolla feed to daily use during summer months to ensure it 
is fed prior to rotting. 
 
Secondly, and more importantly, Animal Health Australia outlines the law on Restricted 
Animal Material (RAM) and the current Australian Ruminant Feed Ban which is an 
“inclusive ban on the feeding to all ruminants of all meals, including meat and bone meal 
derived from all vertebrates, including fish and birds”. This legislation extends to 
ruminants of all classes. (Appendix 5)  
 
Therefore, while fresh water shrimp are present in the sample, Azolla Feed cannot under 
current law be allowed to be fed to Ruminant stock. 
 
 
 
STORAGE AND HANDLING OF AZOLLA FEED 
 
If the laws were amended in the coming period, and you could commence feeding Azolla, 
the suggestion for Azolla feed is to store the product in overhead “hopper” storage that 
allows excess water to drain from the product from time of harvest, until pick up and 
subsequent cartage. The suggestion has many positives improving logistics. 
 

• Firstly, you no longer require expensive trailers or trucks to be left on site. One 
truck could be used to clear all Azolla harvest sites for a majority of the year, 
except for periods of peak growth. This will ensure that there is a ‘full load’ of 
product daily, making it a more attractive proposition as a stockfeed. 

 
•  Secondly, simply draining the product will enhance Azolla Feed quality, making 

it as dry as possible and limiting the time sitting in water, detrimental to product 
shelf life. 

 
•  Finally, cartage of a drier product attracts less attention from Vicroads officers 

chasing trucks that leak effluent on road ways. 
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                            Figure 7: Large scale hopper storage facility 
 
These photos depict an extensive overhead hopper structure used by the citrus squeeze 
industry. Obviously, you would not need 60 tonne hoppers like this, but it shows you the 
type of structure discussed. You will see a smaller version used by SPC in Shepparton. 
 
On farm storage of Azolla Feed, will vary from direct feeding to paddock for dry stock, 
through to delivery to specialized on farm mixing areas such as the one shown in figure 
8. Here, concrete floored bunkers are used to hold wet stockfeeds (citrus pulp and 
brewers grains) with minimal loss, further enhancing product shelf life and 
environmentally friendly (From a public perspective). There are a number of dairy farms 
scattered along the broken catchment with mixing facilities similar to this. 
 
 
 

 
Figure 8: Desirable on farm storage concrete bunkers 



 12

 
 
Once delivered to farm, dairy farms with bunker storage systems then also have 
machinery like the mixing wagon depicted in figure 9, whereby a multiple number of 
ingredients, including Azolla Feed could be mixed and fed to stock on feed pads. 

 
 

 

    
Figure 9: On farm mixer wagon to blend Azolla Feed with other ration ingredients 
 
 
 
Feeding cows a mixed ration of a multiple ingredient list (figure 10), potentially 
containing Azolla Feed. If Azolla Feed can be mixed and complemented with 
concentrates and other forages, it could be fed with minimal detection by stock. In this 
circumstance, up to 3kg dry matter could be fed or up to 15% of intake for the average 
Goulburn Valley cow. (Producing 6000 Litres on 19kgDMI) 
  
 
 

 
Figure 10: Cows eating a total mixed ration 
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COSTING OF AZOLLA FEED IN THE MARKET PLACE. 
 
The biggest implication that Azolla Feed has as an attractive stockfeed option, is the issue 
of Dry Matter. All stockfeed products are negotiated in terms of the feeds cost on a dry 
matter basis. For example, wheat is purchased as an energy source and it is approx 90% 
dry and still contains 10% water or moisture. If the product was purchased for $350/tonne 
delivered, this would equate to $350/0.9=$388/TDM. Wheat contains 12.7MJME per kg 
DM, so the unit cost per MJME of energy is therefore: $388/10/12.7=3 cents per unit 
energy. Table 3 compares Azolla Feed to other products on an energy basis. 
 
 
 

FEED $/WetTonne D M % $/Dry Tonne MJME COST/MJME
WHEAT $390 90 $433 12.7 3.4 
MOLASSES $240 80 $300 13 2.3 
LUCERNE $400 87 $459 10 4.6 
CITRUS PULP $47 18 $261 12.5 2.1 
AZOLLA FEED $12 6 $200  9 2.2 

Table 3: Costing of Azolla Feed on an energy basis. 
 
 
In the current climate, Azolla Feed in the local energy market would trade at a maximum 
of $12 per wet tonne. This estimate is based on good, clean samples with low free water 
content. 
 
 It should be noted that these feed prices are current “Inflated drought” prices for other 
commodities and therefore in normal season’s the price that could be paid for Azolla 
Feed would be much less, possibly requiring freight subsidy to accept the product. 
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