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Abstract 

The aim of this literature survey was to obtain an overview of the latest research 
into strawberry cultivation and intercropping systems in order to assess the 
possibility of growing strawberries in intercrop with legumes. Strawberries (Fragaria 
× ananassa Duch.) are one of the most popular berries worldwide. The traditional 
cultivation of strawberries in rows with a considerable distance between them leaves 
a significant area of the soil surface unused. According to the current demand for 
sustainability, the maintenance of this unused soil surface is considered to be a loss. 
Intercropping offers a new approach to crop cultivation. This unused soil surface 
between strawberry rows is an area in which intercropping can be used. Legumes can 
provide nitrogen, as well as biological and physical barriers against pests and 
diseases. Since leguminous plants constitute an important part of food and feed, 
growing them as an intercrop makes it possible to optimize land use and to ensure 
protein output for consumption. Legumes are also used to improve soil quality. 
Introducing intercropping in horticulture is important due to the decrease in soil 
fertility caused by intensive and inappropriate land use. The main focus of this survey 
was on the use of legumes as intercrops in strawberry fields to maintain strawberry 
quality and possibly improve it. Intercropping systems require less pesticide use, thus 
diminishing the environmental load and ensuring consumer demand for healthy food. 
This system can be adapted to organic and integrated farming. The main 
disadvantages of intercropping are the more complicated maintenance of fields and 
the harvesting of both cultivated plants. An interplant (in this case – legumes) also 
results in lower yields than when it is planted as a monocrop. According to this 
literature survey, the intercropping of strawberries and legumes may be profitable. 
Field experiments need to be carried out to further evaluate this cultivation system 
within a horticultural context. 
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INTRODUCTION The strawberry is one of the most popular berries grown due to its good taste, nutritional value, antioxidant properties (Giampieri et al., 2012; Tulipani et al., 2014) and its ability to adapt to climatic and soil conditions. The strawberry is also strongly recommended for human consumption for its health benefits (Nile and Park, 2014). As it is consumed not only for its taste but also for health, improvement in its growing conditions becomes increasingly important. There are many growing technologies used in strawberry cultivation. Strawberries are grown in fields in rows with or without mulch, as well as in low and high tunnels and greenhouses. Field-grown strawberries are grown in rows with a rather wide distance between rows for machinery and berry collection. This free space can be used for intercropping to reduce unused soil surface. This world faces desertification, salinity (D’Odorico et al., 2013) and a water deficit (Qadir et al., 2007). All these circumstances are strongly connected with agriculture. Sustainability in agriculture becomes increasingly essential. Intercropping is becoming more 
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popular due to its higher water use efficiency, higher solar radiation capture (Coll et al., 2012), more optimal land use (Crusciol et al., 2014), and reduction of disease (Sapoukhina et al., 2010) and pests, although in some cases pest populations have increased (Bukovinszky et al., 2004). Leguminous plants are popular for their ability to fix atmospheric nitrogen, for their high protein content as foods (Iqbal et al., 2006a) and feeds (Belel et al., 2014), and for the large amount of green mass that they produce. The biological nitrogen fixation (BNF) of leguminous plants allows for reduction in nitrogen fertiliser usage (Park et al., 2010). Peas (Pisum sativum L.) and beans (Vicia faba L.) are frequently used in intercropping systems. They improve nitrogen content in soil and are strongly recommended for human consumption (Tharanathan and Mahadevamma, 2003) due to their protein and fibre content. Currently, consumers are paying more attention to the healthiness of foods, as well as to where and how they are grown. Intercropping systems reduce pesticide and nitrogen fertilizer usage (Pelzer et al., 2012). These systems are becoming more appealing to consumers. This literature survey looks into the possibility of growing strawberries intercropped with beans and peas. To ensure that strawberries intercropped with legumes do not lose quality or suffer decreases in yield, the survey must also consider the intercrops’ influence on factors determining strawberry yield. 
MATERIAL AND METHODS The survey was based on original studies and review articles published in the ScienceDirect database. For this review, 63 studies were screened, of which 21 were included. Article search was done from January 12-May 15, 2015. Articles reviewed were not published earlier than 2000. The searched keywords were as follows: agrochemistry, bean, benefit, clover, desertification, fertilizer, growing technology, intercropping, legumes, management, pea, pesticide, red clover, soil activity, strawberry, water deficit, water use. 
RESULTS AND DISCUSSION 

Strawberry intercropping According to climate conditions and growers’ preferences, strawberries are grown in rows with or without mulch. Organic or inorganic mulch can be used as mulching material. There are many benefits to growing strawberries with organic or inorganic mulch. The main benefits are weed suppression, increased water use efficiency, and earlier yield compared to unmulched systems (Kikas and Luik, 2002). However, by growing strawberries in rows, a significant amount of the soil surface is left unused. Intercropping can be a new way to use that free soil. The space between rows can be filled with another crop for yield or to improve soil properties. 
Legume intercropping Peas and beans are most commonly intercropped with grain crops. According to research results, intercropping increases total protein content in yield, but peas and beans decrease yield for both the legume and the grain compared to monocrop. Intercropping also decreases the incidence of pests and diseases in the main crop (Jensen et al., 2010). The principal benefit of legumes is their ability to improve soil nitrogen content. 
Benefits of intercropping systems To increase strawberry fruit quality, disease and pest management needs to be used appropriately. Intercropped plants serve as biological and physical barriers against pests and diseases (La Mondia et al., 2002). Due to these properties, the incidence of diseases and pests is reduced in appropriate intercropping systems. Consequently, decreases of pesticide usage and a diminishing environmental load are possible outcomes, and these systems also meets customer demand for healthier food. Weed suppression in strawberries is accomplished mostly by mulching and herbicides. It can also be accomplished by using intercrops (Poggio, 2005). 



 

 

 

 85 

Disadvantages of intercropping systems The main disadvantages of intercropping are complicated harvesting and plantation maintenance (Iqbal et al., 2006b). Pest and disease control in beans and peas can be more complicated during strawberry harvest, when no pesticide usage is allowed. To ensure good strawberry yield, soil moisture needs to be appropriate. By using mulch, water loss is significantly decreased (Kumar and Dey, 2011). Intercropping cannot give the same results because intercropped plants use water themselves. Intercropping systems may increase water use efficiency, but water is needed more to support yield. 
CONCLUSIONS The following conclusions can been drawn from the study: - One of the crucial points in agricultural policy is to improve soil quality. The use of legumes is one of the best ways to accomplish it. - Strawberries are grown worldwide, and intercropping systems are designed for strawberry to share space with other plants. - It is possible to grow strawberries by intercropping with legumes. In such systems, soil fertility is increased by BNF, which is accomplished by Rhizobia bacteria on the roots of legumes. - Mulching with organic materials and intercropping can be combined. - Field experiments need to be carried out to evaluate strawberry and legume intercropping. 
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