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provide them in separate files using this template.  

Example of best practices and available tools 
for the use of indigenous and traditional knowledge and practices for adaptation1 

 

Inputs provided by: 

Food and Agriculture Organization of the UN 

Title of practice/tool  

Use of bocachi fertilizer to adapt to the impacts of frost in Bolivia 

Description of  practice/tool 

The tropical Andes play a fundamental role for the food security of communities in the region. In the 
past, Andean agriculture could maintain a diversity of crops, even though agriculture in the High-
plateau is exposed to severe climate conditions. In the Bolivian province of Omasuyos, located more 
than 3800 meters above sea level (masl), climatic phenomena such as drought spells, cold waves and 
hail are frequent during winter, putting at stake crop production.  

In response to the harsh climatic conditions, communities have developed an organic fertilization 
practice which enhances the resilience of crops to climate hazards. The bocachi fertilizer is based on 
natural ingredients widely available in the area. Its preparation is easy and relatively quick. It is 
effective to counteract impacts of cold waves or hail, and is increasing considerably the yields even 
under extreme weather conditions.  

Effects of climate change in combination with the existing socio-economic pressures contributes to 
severe degradation of these fragile ecosystems, with impacts not only on the communities located 
above 3000 masl, but also in lower surrounding areas. These developments increase importance of 
broader use and further dissemination of techniques such as bocachi.  

Introduction 

The use of organic fertilizers improves soil structures through the incorporation of nutrients and 
micro-organisms, and it is regulating the PH. The use of bocachi fertilizer, reduces the dependence 
on other external inputs (often not available in isolated communities) . It can be locally produced 
based on locally available resources, and thus in a sustainable way. 

The bocachi fertilizer is produced through a fermentation process of organic material. it is done be 
piling up heaps of suitable materials. Under good humidity and temperature conditions, micro 
organisms decompose and the simplest fraction of organic material, such as sugars, starch and 
proteins, release their nutrients. The elaboration of this fertilizer has advantages even when 
compared to other organic fertilizers: 

 It produces neither toxic gases nor bad odors  

 Low cost of production 



 There are neither storage nor transport problems  

 The product may be produced in a relatively short period of time (depending on the 
environment, between 12 and 24 days) 

 The product can be utilized immediately after its preparation  
 
Technical details  

The elaboration process of bocachi distinguishes two phases: the first one is the fermentation of the 
components, and temperature may rise up until 70-75 0C due to increase in the microbial activity; 
subsequently, temperature will decrease due to exhaustion of the energy source. The second phase 
begins when the fertilizer initiates a stabilization process until reaching a state that allows 
immediate utilization.  
 

 Preparation of bocachi fertilizer: 
Step 1: Solid components are arranged in layers. First, a layer of weeds, covered by a layer of dung, a 
layer of ash and a layer of bran. Between layers, a layer of sugared water and yeast.  

Step 2: When the heap reaches a 1.5m height approximate, everything is damped homogeneously 
with sugared water, water and yeast. Humidity must reach 40% and it is possible to determine it by 
taking a handful of the mixture and compress it. The mixture should not crumble nor drip. 

Step 3: The heap is then protected with a plastic cover secured to the ground with stones. This will 
allow to maintain humidity during the fermentation process. 

Step 4: The mixture must be turned over every 12 hours during a week, approximately to avoid the 
fertilizer to burn up. It is necessary to verify temperature ranges between 35 and 50 ºC. Temperature 
may be controlled by introducing a machete in the mixture for 2 minutes. When removed, the 
machete should be cold enough to be held in hand. If not the case, the mixture should be turned 
over until the mixture reaches the desired temperature.  

The fertilizer is ready when the mixture starts producing a fermented odor and is covered with 
fungus colonies. If on the contrary, the mixture gives off a rotten odor, it means the fermentation 
process was not successful. The fermentation process should not exceed 30 days. It is recommended 
to use it immediately after it is ready.  

Finally, once the fertilizer has cooled down, it must dry up in the shade, extended on a cement 
surface to be then stored in bags. 

 Application of bocachi fertilizer: 

When applied, the fertilizer should not be in contact with the roots, since the fermentation process 
continues and there is of burning the plant. The fertiliser is usually applied before and after a cold 
wave/hail  

Sites description   

The pilot sites where the technique has been successfully tested is the Achacachi community in the 
Omasuyos Province. This community is located nearby the Titicaca Lake, 3850 meters above sea 



 

level. The weather in the region is variable, with average temperatures ranging between 7° C and  
18°C throughout the year, nonetheless, extreme temperatures decrease until-13°C during winter.  

Low precipitation rates cause soil to lack organic material due to the scarce growth of vegetables, 
which affects their productivity.  

Region 

 South America  

Country 

Bolivia  

Sector 

 Food security, agriculture and fisheries 

 Mountains 

Name of implementing institution/s 

FAO  

Further information 

Use of bocachi fertilizer to adapt to the impacts of frosts in Bolivia: 
http://www.fao.org/climatechange/25215-0c721b24a5e73d4b2ce1fddbd1287b750.pdf 

Sarmiento, L., Acea, MJ., Barrios, E., Bowen, W., Herrera, R., Llambí, LD., Ortuño, N., Sivila, R., Varela, 
A. Un marco conceptual y metodológico para estudios de fertilidad del suelo en los andes tropicales. 
Available at: http://www.ciens.ula.ve/icae/publicaciones/agroecologia/pdf/sarmiento_l2001.pdf 

Preparando abono bocachi, IDMA Perú (video en español): 
http://www.youtube.com/watch?v=XounBoi5WYA 

Colegio de Profesionales en ciencias Agrícolas de Honduras y Cooperación Técnica Alemana 
http://coopcoffees.com/for-producers/documentation/agriculture/produccion-de-abono-
organico.pdf 

Contact details 

Selvaraju Ramasamy, NWP focal point for FAO  

 Climate, Energy and Tenure Division (NRC)  

Food and Agriculture Organization of the United Nations (FAO) 

Rome 

selvaraju.ramasamy@fao.org 
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