CONSIGNING MYTH TO THE BIN.
In the last month there has been a flurry of discussion amongst CCN members mainly over the subject of a “magic mix” for composting or, in technical terms, how to ensure the perfect carbon to nitrogen (C:N) ratio. The bulk of the communication resides in the inboxes of Nicky, Hugh, Phil and those of Simon and John Webb but there have also been references in previous editions of the Growing Heap; I hope I have captured and duly acknowledged all contributions. The discussions were initially sparked off by articles and statements in GH about the Rocket composter but, as I believe the issues are central to all composting, I will keep this commentary general; it will thus be applicable to all small-scale in-vessel composters, or indeed any small-scale composting where a degree of acceleration and heating are desirable. Opinions are my own – further discussion is welcome.  And lastly by way of introduction I wish to record how healthy for our Network I believe such discussions are – this is truly NETWORKING.

Much of the exchange has been about C:N ratios, or rather how to (or whether one can) guarantee the ideal ratio, every time. As Nicky rightly pointed out at the start we hear of “25:1”, “30:1”or even “39:1” but what does this mean and, more importantly for the composter, how do we achieve this magical ratio? As Nicky mentioned we hear of materials being “300:1” and “5:1” but by blending these in any form how would you ever get 30:1? Even if chemical analyses could tell us, no composting operation (small or large) could afford to analyse all the feedstocks and blends. And even if they could, what should they analyse for? The answer is for organic carbon (it has to be organic carbon – diamond, coal and graphite are mineral carbon but it wouldn’t do for all diamond jewellery to be an attractive food for bacteria - diamonds would hardly then be “forever”!) and organic nitrogen – but then the issue of the availability of these elements and the rate at which they become available is also of concern. If most of the carbon is in a low-availability and slow-release form but the nitrogen is readily available then a rotting smelly mass is a likely outcome.

Firstly it is necessary to understand the roles of the C and N components in composting. As with ourselves, the microbes require the carbon as a food/energy source and the nitrogen is an essential requirement for the “body-building” – it is used principally in the formation of proteins and enzymes. It is convenient to consider that green foliage and food wastes, “the greens”, provide the nitrogen of the ratio and, especially if they are largely vegetable matter, the bulk of the moisture also. This contained moisture is released when the structure of the vegetable matter is broken down (many fruit and veg. are in any case greater than 90
% water
). It is likewise generally accepted that woody materials, cardboard and paper, “the browns”, provide the C (carbon).

An essential requirement for aerobic composting is to have an open structure; John Webb refers to this as his “lofty mix”. This is what Phil and Hugh refer to as “FAS”, or free air space. By the very nature of the breakdown processes in the “greens”, this structure must generally be provided by the “browns”. Whilst it is true that structure could also be achieved with inert materials, such as plastic

 chunks, the C is still required as a food; why compromise the capacity of your chosen system by partially filling it with non-compostable matter?

The “browns” provide much of the food for the massive microbial labour force. Like athletes who go for readily convertible sugars, like glucose and dextrose, as the most readily convertible forms of carbohydrates when requiring a quick boost of energy, the microbes will utilise any sugars and starches first and less readily digestible materials such as cellulose and lignin will be consumed later. Short-chain carbohydrates will be utilised before the longer-chain compounds. In addition to this chemical availability, the physical state of the “browns” is also an important issue. Physical availability is controlled by the ease with which the microbes can access the food within the “browns”. The smaller the particle size the greater the surface area presented for attack by the bugs. However the nature of the surfaces also influences the ability of the bugs to access the food. A chipped piece of wood has a smooth, almost polished, surface that is far more difficult to penetrate than a rough-edged, battered piece of shredded material where long fibres have been exposed. Furthermore “browns” that have already been subjected to penetration by fungal mycelia will be more easily attacked than fresh “browns” (bio-chemical breakdown is also facilitated as a result of enzymes released by the fungi). 

The third,
 and arguably least important, function of the “browns” is moisture absorption. The requirement for this property depends largely on the composition of the complimentary “green” feedstocks and their propensity to release moisture as they are degraded. The more vegetables and fruit in the “greens” the more demand for moisture absorption. It is essential that the moisture-absorbing medium does not become itself a sodden mass when performing this function – this is one reason why cardboard or paper in large quantities is unsuitable (the other is that the carbon therein is not in a particularly readily-available form).

The following table attempts to unravel some of the above information:

	
	Shredded garden waste “C”

(browns)
	Chipped garden waste “C”

(browns)
	Bark 
	Cardboard Paper
	Sawdust
	Wood Shavings
	Plastic or Other Inert

	Structure
	
	
	
	
	
	/-
	

	Food Provision
	F/S
	S
	
	S
	S
	F/S
	

	Moisture Absorption
	
	-/
	/-
	
	
	/-
	


 = fulfils role, = partially;  = no action or detrimental; - = marginally effective; F = readily available; S

 = slow-release. 

There are of course many other available materials. Even if you happen upon a 30:1 blend one time, how will you know if you have the next time? This time there might be more pasta or bakery waste in the food residues – thus the food itself will have a higher C:N ratio and also release less moisture – the system is dynamic. Thus I believe the derivation and application of strict formulae is neither possible nor desirable. There is no substitute for diligent observation of the process, understanding of the same, and the application of corrective action as required! Observation, Concentration, Application.

This is why Hugh and Phil were so right to highlight free air space (FAS) as an issue, and why John and ACL have repeatedly emphasised the importance of creating adequate structure. FAS is particularly important throughout the active stage of composting – for example, cardboard may provide this at the outset but will quickly, as soon as it absorbs moisture and looses structure, become useless in provision of structure (FAS). 

So, in my opinion, if you must have a rule of thumb, this is it:

· The ideal time to start a system is in the spring - early summer when plenty of appropriate material is freely available. Take equal volumes of “greens” and “browns” (grass and shredded garden waste), blend thoroughly and put into your compost container or vessel. Prior to putting into your container ensure that the moisture content is correct by applying the squeeze test – I usually find that a blend like this may require 1 litre of water to be added for every 10 litres of blend. For any of you who have a “tumbler”, this blending is easily achieved with just two or three turns; otherwise mixing with a fork will do. Provided that at least 1m3 of blended material is available, this will heat up quickly and retain that heat for about two weeks before requiring to be turned again. After 2 – 3 turns, batches can be combined for maturation. In this scheme of things treat food waste like
 grass (“greens”) and wood shavings as “browns”. Thus for example to 25 litres grass plus 15 litres food waste (40 litres greens) should be added 10 litres shavings and 30 litres shredded garden waste (or any combination of the same). In the interest of maintaining FAS I do not recommend using cardboard at more than 10 –15% by volume of the total mix – cardboard is, in all but the remotest of locations, better recycled by other means (flat-pack collection).

I recommend always keeping a buffer stock of bulking agent (browns) no matter which system you use. This is particularly important when processing food waste – any unforeseen malfunction of the process can be immediately remedied by adding bulking agent thus avoiding dispersion of odours or liquors. All that then remains is to determine what went wrong and to apply an alternative feeding regime, retraining of the operative, or both. If an excess of partially processed bulking agent is then present in the composted product, this is merely sieved out and used again.

As stated earlier there is no substitute for diligent observation. Start at 50:50 by volume, as suggested and observe both process and product. If either is too dry cut back on the bulking agent or add more liquid, if either is too wet cut back on either the greens or liquid addition. If the mass becomes compacted increase the structural “browns”.

To summarise – the issue of C:N is fundamental - but not simple; there are so many variables, some of which are mentioned above. It must be remembered that the C-rich material, or “browns”, have three roles:

· maintaining structural integrity, 

· providing food for the microbes and 

· absorbing moisture as it is released from the breakdown processes. 

The first two are essential and the third is dependent on the feedstocks being composted. Monitoring of temperature, moisture content and structure of both process and product are essential tasks in managing the operation and will tell more about C:N ratios than complicated formulae

.

END of article







�Would it be better to state ‘upto’ rather than >  ?


�PAGE \# "'Page: '#'�'"  �� No actually I do mean more than – for example cabbage c96%


�This for me is the crux of the argument – I’d like to see a bit more explanation about what the bugs use the nitrogen for and how firstly the availability of nitrogen and then carbon are limiting factors on activitity. You go into what the C is used for in the next paragraph but the nitrogen aspect is needs a bit more depth – that’s my feeling anyway!


�PAGE \# "'Page: '#'�'"  �� Agree but nobody questioned the role of N I didn’t go into it – I think though that a relatively simple sentence explaining the composition of proteins would suffice.


�PAGE \# "'Page: '#'�'"  �� I think it is worthwhile saying this since in discussion too many people consider this as important to the detriment of the dtructure and energy source issues.


�Sorry Doug, I don’t think the table retained it’s formatting in transit as it don’t appear to have any differentiation between the ‘partially’ and  ‘fulfils role’ squares 


�PAGE \# "'Page: '#'�'"  �� Correct Cath – original had different sized ticks – I’ll see to that.


�Should we refer to the grass as greens or Nitrogen giving elements and the shredded garden waste / shavings as browns or carbon?


�Should we also bring to light the importance of pH at this point or is this over complicating matters? If we are directing the article towards food waste composting then pH plays an important role as often fruity wastes can affect the pH dramatically.


�PAGE \# "'Page: '#'�'"  �� Prefer to use greens and browns, in this simplified article and would prefer to leave pH out of it at this stage since it would detract from the crucial STRUCTURAL message at this stage.





