Seed quality in organic carrot seed production

Does tunnel production in Denmark provide sufficient seed quality?
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Introduction

In vegetable species the supply of organic seed is very limited and the supply of seed from varieties that has been identified as suitable for growing in Denmark or for specific products are limited. The report ‘The consequences of gene-modified-organisms (GMO) on organic farming’ identifies the lack of organic seed as a potential source for GM-dispersal to organic farming (Kjellsson & Boelt, 2002) if/when GM-varieties are approved for cultivation. Development of an organic vegetable seed production is the focus of the DARCOF-project ‘Vegetable and Forage Seed – development of an organic, GMO-free seed production’. A number of vegetable species such as carrot use to be seed multiplied in Denmark in relatively large quantities. However, the production has been moved to France and Italy, in order to obtain a higher seed quality, since the seed ripen earlier and the prevalence of quality-deteriorating fungi thereby diminished.

Seed production in tunnels is an important tool to maintain genetically purity. This production method is already used today by the Danish seed industry in the production of spinach hybrids. Screening of an organic vegetable seed production in tunnels was initiated in 2000 at the Danish Institute of Agricultural Sciences, Research Centre Flakkebjerg. A part of the project is to investigate seed quality and health status of carrot seed produced in open field and in tunnels.

Methods

In 2000 – 2003 carrots have been planted in spring in a tunnel (50 m x 250 m). In 2000-2001 roots of an open-pollinated variety was planted, and in 2002-2003 vernalised seedlings of a hybrid was planted. From the soil surface up to 1 m height the tunnel is covered by insect-net and the top cover is plastic. The crop was fertilised with degassed slurry or poultry manure equivalent to 100 kg N ha-1. In 2002-2003 the plant densities of 0,25 x 0,35 m and 0,25 x 0,70m were tested. The seed yield has been recorded at three different harvest times, and harvest has been performed on primary, secondary umbels separately.

Seed quality was assessed recording germination percentage and health status of the harvested seeds. Carrots were also planted in open field in order to compare the infection percentage of Alternaria  dauci and Alternaria radicina in carrot plants and seed grown in ‘open land’ and in tunnels. In 2003 image analysis was evaluated as a possible technique to identify pathogen infection on carrot seed.

In order to evaluate germination and performance of the produced seed in the field situation, the harvested seed were sown in the organic crop rotation at Research Centre Aarslev, and performance and product quality of the harvested carrots were evaluated using UPOV guidelines.

Results and discussion

Relatively high seed yields have been obtained – in the range of 1 – 2 t ha-1. The germination percentage has been evaluated and it is found that in open field production germination varies from 39–58%, whereas the same variety had a germination percentage of 78-91% in tunnel production. Seed on the primary umbel had a germination percentage of 95%. During 2003 activities have focussed on a screening of image analysis in order to evaluate the possibility to identify pathogen infection of carrot seed by this new technique. Carrot seed with different pathogen infection percentage has been tested, and the results are very encouraging. 

The organically produced carrot seed were tested against conventionally, untreated seeds – both sown directly in the organic rotation using the same size grading. Seed, organic produced germinated not as well as the conventional produced seed. The germination rate was 59 and 85 percent respectively. However, no difference in the amount of harvested carrots or on product quality has been recorded.

The investigation is continued.
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