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Whether and how farmers incorporate the use of manure and other organic matter in their management of soils is an important aspect of technology adoption. Organic sources offer nutrients just as inorganic sources (such as chemical fertilizers) do and they are often available to farmers at lower costs than chemical fertilizers. The addition of organic matter to soils is also essential. The use of inorganic fertilizers is not expected to supplant the use of manure, which one expects to be taking place traditionally, but supplement it, as organic nutrient sources help maintain and improve soil structure, and are thus important for attributes such as soil water holding capacity. This four day trip (May 23 – 26, 2011) was made to understand farmer practices with regard to manure use in the three regions of northern Ghana. 
The trip began with visits to two villages in the Tamale Metropolitan Assembly (TMA) in the Northern Region. These were villages in which farmers had used the “commercially” available manure during the previous year. The following day, we visited three villages in the Kassena Nankana district in the Upper East region. On the last two days, we visited villages in Sissala East and Lawra districts in the Upper West region. There was a great deal of what Robert Chambers referred to as the tarmac bias in the selection of sites for discussion. It is unavoidable when one can’t simply show up at a village but requires assistance from the local extension agent to organize a meeting usually involving the chief.  This does not necessarily make the observations any less relevant as villages are fairly well connected in Ghana and nearly one half of the population is urbanized – one of the highest in Africa. Also the sites chosen should not be interpreted as representative of the districts or the regions but are a sample of different situations one might observe in the three regions. 
Not all of the information below comes from focus group discussions. They are difficult to hold particularly in the presence of chiefs. In some places, a significant number of people including women participated in the discussion; in others, they were dominated by one or two individuals. Whenever we felt that we weren’t getting useful information from the discussions, we broke up the meeting to have one or more of the participants show us the kraals or their fields. We also did not pose similar questions in all the meetings. As the trip progressed, and particularly because we were making first hand observation of practices, we could move up to higher levels of questions about relationships between different variables that were emerging as important. 
Although composting and use of manure in cultivation is widely practiced in the region, it is not a traditional practice as anyone acquainted with intensive cultivation in other parts of the world would presume it to be. Farmers can think of a time when they started paying attention to manure use: within the last decade in some cases, or further back but within the lifetime of middle-aged farmers. It does make sense that with shifting cultivation and the opportunity to move to more fertile fields, farmers may not have bothered with the labor intensive practice of collecting and applying manure to fields. It is also plausible that the practice was discouraged by the availability of heavily subsidized fertilizers prior to structural reforms. Farmers mention turning to manure application after either the lands became less fertile or after the fertilizers became too expensive. Farmers also suggest that they learned about the benefits from composting by observing good crop growth on spots on which crop wastes had been deposited in the previous years. The efforts of the agricultural extension system to encourage compost making and manure use are rarely mentioned. In Kandiga Junction (Kassena-Nankana), farmers credited an old farmer with having begun the use of crop wastes almost 20 years ago.  He said that he did it in response to declining soil fertility. However, the cost of fertilizers keeps coming up in the discussions, which suggests that even though they believe that manure is superior to inorganic fertilizers, they are likely to revert to using fertilizers if access to fertilizers is improved as farmers seem to have done in Challu (Sissala East) where they get fertilizers on credit from cotton companies. 
The farmers we met with believe that application of organic matter is essential to obtain decent yields, particularly because they cannot afford to buy fertilizers. They also believe that most of the soils they cultivate are quite depleted. The farmers in Dimajan No. 2 (Sissala East), for example, talked about dramatic increases in yields per acre with application of manure: 15 vs. 2 bags for maize; 7 vs. 1 bag of beans; and 10 to 30 vs. 5 bags of groundnut. Although these figures are likely to be exaggerated, it is clear that they strongly feel that without manure application they will not be able to harvest decent crops. Whether they will abandon organic manuring practices if inorganic fertilizers are adequately subsidized is not clear; however, farmers universally acknowledge the superiority of organic over inorganic sources: organic sources supply nutrients over 2 to 3 years unlike chemical fertilizers that need to be applied annually; and crops in fields that are manured withstand dry spells better than crops in fields where only chemical fertilizers are applied.
That they do not have sufficient organic matter and animal dung to adequately manure their fields is also a message one hears everywhere. There are situations in which farmers do not make full use of the organic matter and dung they have access to, but it can be explained in terms of a number of factors that influence manure use including ownership of livestock, labor to take care of them, means to convey manure to fields and of course the ability to buy inorganic sources. There was such diversity in the conditions faced by farmers and their practices in the villages visited, even within 50 to 100 km, that it is feasible to develop some hypotheses to explain their behavior.
[bookmark: here]The collection and application of manure to crops involves access to dung (either through ownership of livestock or the ability to collect dung from public spaces), its storage, and transport to fields. In addition to ownership, how animals are reared has a significant bearing on whether the dung they produce is used as a source of nutrients. The most effective way to capture dung is to confine animals to kraals at least at night. Confining them day and night would of course require stall feeding.  It is only the bullocks that are used for plowing that get any kind of feed apart from fodder. Kraaling practices vary depending on the type of houses they live in and the fear of theft. Animals are no longer left overnight in distant fields because of the fear of theft. They may be just tied up in open spaces by the house (Bangiyili in TMA), or in fenced areas around the house (Zambo-Hanyeong Lawra district ), or within compounds (Natugnia-Akumbisi). 
Composting involves combining crop and other organic waste with animal dung.  This is done by either using crop waste as bedding for animals to absorb the dung and urine or by layering dung with other wastes in either compost pits or in heaps. Animal urine has more nutrients than dung and the former practice makes it possible to soak it up. With the exception of Kraals maintained by Fulanis (Challu and Dimajan), crop waste is used as a bedding in kraals particularly inside the compounds (Natugnia-Akumbisi).  Crop wastes are added as the dung builds up on the bedding, but they are only removed once a year. The ultimate in bedding was observed in Zambo Kilkila where even pigs are housed with access to an enclosed bedded area. 
A variation of this was observed in Dimajan No. 2 in which the households had manure pits in which they deposited the dung from their own livestock or collected by sweeping public places. We were told that they also watered the pits to ferment the dung.  The end product is almost dry solid manure that is carried to bush plots in mini bags. The reason for not adding crop waste may be that they only cultivate bush plots and did not bring back crop waste from their bush fields.  The village only had small fenced areas near houses to cultivate vegetables, which they said were for older farmers who could not cultivate distant bush plots.
Manure is first added to compound plots and any that is left over is carried over to bush plots, except of course in areas where they only cultivate bush plots. Compound plots are observed wherever the houses are far apart from each other (Natugnia-Akumbisi).  Whether this is a function of population pressure is not clear but we observed them only in Kassena Nankana and Lawra districts.  Where manure is available, farmers transport manure to their distant plots as well. They carry the manure in head pans or bags or transport by tractors (Bangiyili). A farmer that we met in Zambo-Kpieng in Lawra district mentioned employing 50 to 60 women to carry dung from the kraal next to the house to his bush plots about 2 km away. In a few places, they mentioned the absence of carts being a limitation to using manure in their bush plots, but the general impression one gets is that this is not preventing farmers from applying manure to their fields where manure is available.
The alternative to transporting manure to fields and a superior way to fertilize fields is to have animals graze and sleep overnight in the fields that need to be fertilized. This is usually referred to as dynamic kraaling. For dynamic kraaling, it is necessary for the fields needing fertilizer to also offer some grazing material for the animals; otherwise, they need to be grazed where grasses are available and then kraaled overnight in fields that need to be fertilized. Dynamic kraaling requires labor to keep the animals in the fields – in the absence of movable fences – and also to protect them from thieves. It seems like the practice of dynamic kraaling has declined considerably. The farmer in Zambo-Kpieng who employed 60 women to transport manure to his fields has teamed up with three other cattle owners this season to hire someone to keep the animals in their fields. 
The exception to the general decline in dynamic kraaling is the practices of Fulanis who also get some land to cultivate from livestock owners in exchange for taking care of their animals.  They usually graze the animals in the fields that they cultivate and therefore may be left with fields that are heavily manured (observed in Chull in Sissala East). Traditionally cattle are left with Fulanis, but most farmers seem to feel that they cannot trust Fulanis. Fulanis may use the manure that is collected to fertilize their own fields, but in one of the villages Fulanis were required to hand over the manure produced to cattle owners (DamaJan No. 2). 
One thing that becomes clear is that there are significant differences between compound and bush plots in their fertility status as well as cropping practices. Where farmers have both, they plant the compound farms first – in the Upper East region they had already planted early sorghum – with crops that are most important to them, usually the ones that they consume. It could also be that crops such as maize that require more fertile soils. They do not begin to work on their bush plots until about mid July because they cannot cultivate their bush fields before their neighbors do in the absence of fences or without the ability to guard their fields as well as they can around their compounds. That late planted crops are more prone to drought damage appears to be common knowledge, but the need for collective action may be the main reason they are not able to plant earlier. Needless to say, they apply more manure to their compound plots.  The crops that are grown in bush plots are also those that are more suitable for less fertile soils, usually legumes such as groundnuts and cow pea or late maturing millets. Some of the bush plots that we saw in Natugnia_Akumbisi, which were two km away from the farmer’s compound plots, appeared to be much less fertile. The farmer felt that they were suitable only for groundnuts. The situation may be different where farmers do not practice compound farming and bush plots are quite fertile. 
The use of manure is practiced as part of an overall strategy of mining soil nutrients: selecting crops to match soil fertility, inadequate replenishment of nutrients used, and as fertility declines switching to crops that require less fertility or legumes that fix atmospheric nitrogen. It is only in compound plots that farmers may be able to maintain fertility through heavy application of organic matter. Either because of a lack of access to credit or due to the absence of viable technologies (fertilizer responsive varieties), the farmers do not add large quantities of inorganic fertilizers to increase the yields significantly. When asked how much they would like to apply if fertilizers were supplied on credit, they suggest no more than one bag of NPK per acre. 
The commerically available inorganic fertilizer is produced by the Decentralized Composting for Sustainable Farming and Development (DeCo), registered as a Ghanaian NGO. The organization was initiated by a couple of German students who came to study soil fertility and it has been functioning with support from GIZ in particular. Manure is produced in an abandoned industrial structure using poultry manure obtained from a farm in Kumasi, neem tree leaves, and waste from processing shea butter, corn cobs, and groundnuts. The composting of these ingredients takes about two months and then it is packed in 50kg bags. It was supplied to farmers at a cost of 2 cedis per bag only to recover some transport costs.  It is still not clear whether the product can be made available to farmers commercially at that price, as the organization still functions with grants – and they are looking for more. It does not appear that sufficient thought has gone into developing protocols to maintain standards and store and deliver to fields in bags without significant loss of nutrients.

