BASAL ROT - NATURAL CONTROL METHODS
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I, like most growers, both for exhibition or cut flowers, find bulb loss to basal rot is almost an accepted occupational hazard that is both frustrating and ultimately expensive in lost earnings or show winners.

My circumstances have meant that my bulb crop rotation, over a 20 year period, has not been as long between replanting as the experts would recommend, often only a 1 or 2 year clear period before planting.

It is well accepted that this will or can lead to a soil build up of the basal rot causal fungi Fusarium Oxysporum.

My replanted stocks almost always have a very thorough HWT and are very healthy at planting, with very little bulb loss from a cool well ventilated storage shed.

However, as my main consideration is a small cut flower business, the most productive crops are from stocks that have been in from 4 to 6years - this gives taller stems, good flower density and quicker picking rates.

Also, importantly for the markets I am aiming for, the flowering time gets considerably earlier after about year 5.

Unfortunately this growing regime can also be expected to risk bulb health problems, which varies considerably with different varieties,

Fusarium Oxysporum has been, and will continue to be the subject of considerable scientific research as it has a wide host range and is of economic significance in a diverse range of crops.

It is well accepted that some daffodil cultivars are far more susceptible to basal rot problems than others. White perianths and particularly all whites seem to be the worst “rotters” for most exhibitors.

I had considerable interest in the British Rosewarne Research Program aimed at providing newer and particularly earlier cur flowers for the Cornish cut flower trade. They had concluded that St Keverne, a strong Cornish raised 2 YY showed considerable resistance to basal rot and was transmitting this to some of its progeny. Seedlings from some of the species that were also showing some resistance also showed promise.

Unfortunately this program was wound down in the 1980s and the stocks dispersed, but it can be concluded that breeding basal rot resistance is certainly an obtainable if some what long term possibility.

Otaki has a very favorable climate for bulb and flower production with no extreme summer or winter temperature ranges. I usually have a minimum of a 16 week flowering season and every year grow quite a few bulb varieties in pots, planting some earlies very late, chilling and forcing some lates and crossing many blooms in pots.

About 5 years ago, after losing several pots of bulbs to basal rot, in their second season, I decided to give them a better start and use a quality potting mix. Daltons was regarded as being amongst the best, having scored consistently well in consumer tests of potting mixes. I noted on the bags that they stated “With Trico  protection for healthier plants”.

I was aware of Trichoplugs -Trichodels, small pencil like rods or plugs being used on roses and fruit trees to control Silver leaf. Small holes are drilled into the crown of the trees or bushes, the trichodels inserted and the fungi are spread via the sapstream throughout the plants. Excellent short and medium term control has been obtained, some would question the long term results but this is a very rapidly advancing field.

The bulbs in the “tricho” pots out performed the others over a two year trial and, most importantly, lifted with no basal rot infection whilst others had varying degrees of damage.

My computer skills, and the internet also, were steadily improving and a Google on Trichoderma revealed that a New Zealand firm, Agrimm Technologies Ltd, based in Lincoln, Canterbury, in conjunction with the adjacent Bio- Protection Centre at Lincoln University, were the developers of the Trichodels and several other products containing Tricoderma.

What is Trichoderma? Trichoderma is a family of saprophytic soil fungi that attack other soil fungi as their hosts. In children’s science, fungi that attack other fungi as their food source.
There are many strains of Trichoderma and also very many host fungi. Amongst the hosts is our enemy Fusarium Oxysporum, also the well known damping off soil fungi Pythium, Phytophthora and Rhizoctonia, hence amongst the first commercial realeases of this product was a general strain in Daltons potting mix. 
“As research has advanced, specific Tricho strains have been isolated for more specific crop controls and research has covered a wide range of field trials in New Zealand and Australia.

The Agrimm website advocated a product “Unite” for control of a range of fungi in field crops, ornamentals and glasshouse crops, to be applied on the soil surface and either hoed or irrigated into the soil or used just before rain.

Glasshouse application was through drippers or T-tape, watering it down to the root-zone.

Farmlands, my local hort supplier, held a small amount instore, kept in a fridge and informed me they had a regular user who propagated grape rootstock. As it is a living product, temperature extremes are to be avoided hence the fridge storage and the shelf life is about 12 months for best results.

A foil pack of Unite contains 1.5 kg of a fine grain like mixture and retails for about $150. The recommended field crop rate was 750 gram per hectare per application. There was no specific crop recommendation, just a large range of suggested uses.

Registratation of Agrochemicals is a very expensive exercise requiring many years of field trials, laboratory analysis and health and safety checks. The NZ market for niche products is very small and thorough testing on all crops is almost impossible, but we are all familiar with safe non-label use on unspecified crops.

For the 2007 planting season I dipped my bulbs in Unite for 3 hours at the recommended hydroponics rate and sprayed the soil at twice the label rate and hoed it into the soil. However I had considerable difficulty with blocked nozzles using a low pressure electric pump system from a 50 litre tank that had no mix circulator or return. Obviously the pressure was too low, there was no nozzle adjustment and I was not happy with the evenness of the application.

Resorting to a knapsack with the filters out, I had better results and some rows had a direct spray on the bulbs before they were covered over. Examining the bulbs in the ground early the next summer, the results were as variable as the application. The knapsack sprayed rows and the direct sprayed rows gave very good results with little signs of basal rot infections-enough to encourage me to purchase another packet for the 2008 planting. I also contacted the manufacturer on their 0800 number and was given excellent advice from a very knowledgeable technician or scientist who also suggested using “Tenet”, a new product specifically aimed at onions, the same family as daffodils. I again dipped some bulbs and attempted again to spray the soil. Still not satisfied with the results, I rang again and asked if it was suitable to dilute the Unite and spread it in the rows, similar to the recommended use of Tenet.

Late spring inspection again this year revealed improved results on all plantings and outstanding results on the rows where the Unite was hand spread in the rows.

Bob MacDonnell, familiar with the use of Trichodels on roses, had bad bulb basal rot loses in his early years as a daffodil grower. He has a very scientific approach to growing and his investigations into basal rot control led to his use of Unite on his 2008 and 2009 plantings. Bob had better success with his spraying than I, using higher pressure and an open adjustable nozzle to firstly spray the beds and hoe in the mix. He then sprayed over the bulbs at planting before covering. He regularly checked the bulbs in the ground after the 2008 season and is convinced that if sound bulbs are planted he can now keep his beds healthy. From a small planting his show results this season were impressive.

This planting season all my bulbs were planted in rows treated with “Tenet” as recommended by the Agrimm advisor. Most of the bulbs planted had 3 hours HWT and were liberally coated with fungicide dust after drying from the dip.

I was concerned that this fungicide would potentially kill the active Tricho fungi that were expected to dine out on the fusarium.

The advisor convinced me that the fungicide on the bulbs would have very little residual action in the soil and virtually no effect on the established tricho fungi colonies. Also fungicide sprays during the growing season to the bulb leaves, stems and flowers, if only to run off levels, not complete saturation, would not effect the soil colonies and after a reasonable period Unite could also be used as a top spray as part of an integrated spray management program.

It must be remembered that neither Unite nor Tenet has any knock-down action on fusarium infections.

Tenet is registered for control of onion white rot and fusarium basal rot. The good fungi involved are Trichoderma atroviride strain LC52 - how the research has advanced. It has been tested with good results on daffodils in Australia, but is not registered for use there or here. It is registered for use on onions, spring onions and garlic - first cousins to our daffodils.

It comes in 25 kg bags at a retail approx $380. The recommended rate for daffodils is 50 kg per hectare- far more than most home gardeners require.

In one patch I hoed it into the total area and then band applied it to the rows. The second planting had row applications only.

 Tenet is in a larger granular form than Unite, not designed for spray mixing or hydroponic use but for application by seed drill type machinery in bands near onion seeds, spring onion sets or garlic cloves. Alternatively, it can be mechanically or manually broadcast and hoed or mixed into the soil.

    Peter Ramsay, John Hollever, Trevor Rollison and Brian MacKenzie will be trialling small Tenet treated areas in their plantings this season. 

I am particularly interested in Brian McKenzie’s planting as it will be incorporated in soil recently treated with basanid and ready to plant. Ideally this will be putting good fungi into clean soil before the bad guys – fusarium, arrive again as they always do. The proviso here is that there are enough hosts left to sustain the Tricho in the initial period.

 These products are ‘Bio-Grow” certified, approved for use as an allowed input.

Whilst we in NZ currently have a good range of chemicals to treat our bulbs and soil, the reality is that it will not be long before many that we rely on will be withdrawn, indeed the Europeans look at our range with envy. Natural products may be needed to help keep out stocks healthy and I certainly feel that all research in this field must be encouraged and trialled.

What was the most expensive bulb you purchased this season?

The NDS auction and several catalogues had bulbs around the $100 mark. Whilst the initial outlay of these products may be high, the packets can treat larger areas than most of us plant. A purchase and distribution by your daffodil club may help solve the problem.

It will probably be several more seasons before solid conclusions can be drawn but initial results are very encouraging. Trichoderma will not suddenly clean up an infected block of soil and rotting bulbs but will certainly will help keep clean stock healthy in marginally infected soil.

This is a rapidly advancing field, proudly led by NZ science and I am convinced that it is a path we should follow.

Editor’s Note:  As noted in the article  John has been kind enough to supply a group of growers, including me, with a supply of Tenet to trial.  In my case I have planted two groups of the same variety, one of which has been treated with Tenet, the other with my standard dip of xxxxx.  I have also added Tenet to the plantings of some known rotters (eg Sheelagh Rowan, Cryptic).  Results will be reported in next year’s Annual). 
.

