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ABSTRACT

Andean tubers (ATs) are an important part of the diet of the Andean people, with an important demand of these crops in the different regions of Ecuador; these crops are in addition an invaluable nutritional support.  In spite of the different factors that produce genetic erosion of ATs, there is still a perspective of very dynamic conservation in the Andean indigenous communities in relation to the importance that these crops have for their survival, without dissociating conservation from the sole use of the crops.  In this framework, the decision to conserve a variety depends to a great extent on its usefulness.

Thus, the main objective of this study was to conserve and to improve the productivity and consumption of ATs, under criteria of sustainable management and use of the natural resources in the area of Las Huaconas (province of Chimborazo, Ecuador).  This project is developed within the framework of the Collaborative Programme of Conservation and Use of the Biodiversity of Andean Roots and Tubers (SDC-Switzerland, CIP).  The specific objectives were aimed at the following aspects: (i) To determine microcentres of genetic diversity and to identify conservationist farmers; (ii) to identify communities that cultivate ATs within the identified microcentre and to determine their genetic variability; (iii) to study the destination of the variability of ATs in the communities; (iv) to quantify the degree of genetic erosion in the microcuenca (basin) and nearby sectors to the area of influence of the study; and, (v) to reintroduce germplasm of ATs and its related information. 

The results of a previous participatory survey made possible to identify the sector of Las Huaconas as a potential agroecosystem for on-farm conservation of ATs.  The communities of this sector are located within the agroecological area of Colta (county) with an approximate area of 120 km2.  This sector is classified as low montano dry forest (bsMB in Spanish), with altitudes between 3400 and 3600 masl and an annual rainfall ranging from 250 to 550 mm.

The results of the quantification of genetic erosion in the province of Chimborazo show an alarming variability loss in ATs (25 to 35%) due to the following factors:  a low demand on these crops in the market (mainly mashua, Tropaeolum tuberosum); low profitability (they are sold at low prices); little availability of arable land (smallholding or minifundio); the preference of users and consumers to other species; abiotic (frosts, drought) and biotic (pests and diseases) problems; and, a reduced availability of high-quality seed, among other reasons.

In 1999, 40 traditional cultivars of potato (Solanum tuberosum), ullucus (Ullucus tuberosus), oca (Oxalis tuberosa) were detected in the three communities under study (Santa Rosa de Culluctús, San Pedro de Rayoloma and Virgen de las Nieves).  As an impact of the project, through germplasm reintroduction and seed fairs, a considerable increase of the variability of ATs was observed in the year 2001, with increases that ranged from 25 to 342% in the three communities. The different ecotypes detected in the three communities were described on the basis of vernacular names, a morphological characterization (that used discriminant descriptors such as tuber shape, main tuber colour, secondary tuber colour and colour distribution) and finally a molecular characterization using RAPDs.

The dynamics of the variability of TAs (presence–absence in ecosystems) in the Andean region is very special, since it was observed that several ecotypes were very frequent during the planting season, harvest, storage and market, while other types are frequent or rare, appearing and disappearing, throughout several agronomic cycles and different production stages.  It was possible to monitor landraces during the three years of study, being the morphotypes Rosado and Caramelo in ullucus the most frequent ones.  There are also two ecotypes in oca that were very frequent (Zapallo and Ronches); in the case of mashua, there is only one frequent ecotype (Zapallo). Finally, in potato, the Ayamarco and Chilca types are very frequent in the area under study.

The destination of primitive cultivars in oca and ullucus was analyzed in the stages of planting, harvest, classification, storage, consumption and sale.  During the agricultural cycle 2000 the planting time of four types of oca and ullucus occurred in October; harvest was carried out in July and was aimed at direct consumption, sale and processing.  The classification of the harvested tubers consisted in separating the healthy and the non-healthy tubers; a fraction of healthy material was directly destined to sale in local fairs, while the remaining part was stored in rustic silos (a small open-air warehouse).  Oca tubers remained being sweetened (sun exposure) from July to August, while tubers destined to be used as seed were stored from July to October; once all oca tubers were sweetened, the tuber was used for consumption during September (soups, fried or cariucho or “stew”). The remaining material was processed as marmelade or pie for sale in neighbouring communities and local fairs.  Ulucus is consumed in soups, salads and cariuchos and a fraction is processed as espumilla (sweet) and marmelade in order to be sold in the local fairs. 

Three Fairs of Seed Conservation have been so far organized with an increasing impact, demonstrated with a growing participation of the local communities of Chimborazo.  During these events, an equitable proportion of gender participation was recorded.  This demonstrates the common interest both of the father and mother of a rural family to contribute towards the conservation and use of genetic resources of ATs.  By means of these fairs, it was possible to identify potential conservationist farmers inside and outside the microcentre under study.

The rescue and collection of ATs conducted by DENAREF (the national germplasm bank) during the 1980s allowed germplasm reintroduction to the communities under study, which has increased on farm diversity, thus contributing to food security and family welfare in Las Huaconas.  Clearly, it is not guaranteed that the reintroduced materials will be maintained through time, which in turn means that a continuous monitoring, search of alternative uses and new markets are needed to achieve sustainability in both conservation and use of these valuable genetic resources.
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