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1
Executive Summary

The reestablishment of the BHU commenced on August 2001 under the governance of the Biological Husbandry Unit Organics Trust.  The Biological Husbandry Unit has been reestablished with an aim of providing research and extension services to improve the success and output of organic and sustainable agriculture.  A specific research aim is to test and develop protocols for the use of existing and new technologies.  This report covers a six month period from March to August 2003 as an update on the previous report to February 2003.  Research results are presented separately on www.bhu.co.nz.

Following eradication of twitch/couch grass in most areas, this spring will see the introduction of a range of beneficial flowering plants to encourage biological control of plant pests.  This will be done to provide practical demonstration of the use of conservation biological control as has been shown effective in previous experiments.

In the 2003/2004 growing season there is a series of large scale experiments on various solid and liquid fertilisers and biofertilisers.

All areas of work at the BHU have progressed well with an increasing profile in the community and increasing output of research and extension.  Ongoing funding appears more secure with recent successful funding bids and increased income from produce sales and consultancy.

The BHU employs three fulltime and one parttime staff and a number of volunteers.  The BHU Organics Trust comprises representatives of organic industry and community group stakeholders and Lincoln University appointees.  The Trust is supported by Lincoln University and research funding has been received from MAF Sustainable Farming Fund and AGMARDT.

2
Reestablishment of BHU Model Farm

The biological husbandry unit has been in existence since 1976 but was without management and production since 1998.  Management was established again on August 23 2001.  Since that time all existing model systems have been reestablished although a no-dig area is still under some cultivation to assist perennial weed control before returning to zero cultivation this summer.  The polyculture area, which will include a variety of multipurpose tree crops, will be added to over time.  A large shelter belt of rapid growing hardy species is planned for this autumn to provide shelter from Southerly winds in this area.

The value of reestablishing the Biological Husbandry Unit as a site for evaluation of organic technologies and disseminating protocols to growers includes:

· high level of prominence of the BHU in organic circles

· existing model systems that require monitoring for their potential to meet the needs of organic farming

· areas with a variety of histories and soil organic matter levels to provide a range of test sites for new or existing technologies

· improves the relevance of BHU research to a wide range of organic growing situations and methods

Replicated testing over the existing different model systems is not possible (so any differences seen between the systems cannot be definitely ascribed to any factor/factors).  But within the model systems replicated experiments have been set up.

3
RESEARCH

Research results and ongoing projects are presented separately on the BHU website www.bhu.co.nz.  A summary is given here.

3.1 Solid Fertiliser Experiments

A comprehensive testing of a range of commercially available and organically allowable solid fertiliser products and techniques is to be undertaken this growing season, studying the effect on crop yield and characteristics of lettuce and squash.  The nutrient content and other fertiliser and stimulant type effects will be taken into account.  In some cases the effect on nutrient uptake will be taken into account and the effectiveness as a nitrogen supplier will be assessed.

3.2 Liquid Fertiliser Experiments

A further comprehensive testing of a range of liquid fertiliser products (including some not allowable on organically certified land) and techniques is to be undertaken in glasshouse and field conditions with lettuce, radish, spinach and squash as model systems.  The effect of these products on crop yield, chlorophyll content, fine feeder root production, brix levels, germination and crop quality will be assessed.

In a related series of experiment, differences on crop response to foliar and soil applied nutrients will be assessed.

3.3 Effective Microorganism Experiments

Effective Microorganisms (EM) is a microbial inoculant used in agricultural production in a variety of ways.  Several experiments continue the examination of the effects of EM on seedling growth, crop growth, soil quality and plant health.  These include a variety of fermented plant extracts using EM, the use of EM products in relation to pests and diseases, comparison of soil parameters with and without EM, crop yield and quality as affected by a variety of ways and timing of use of EM.

3.4 EM Bokashi Experiments

Following on from previous EM Bokashi experiments, the new series of experiments expands the range of ingredients tested of these solid fermentations of organic material.  Testing is being conducted in glasshouse and field conditions.

3.5 Effluent Pond Treatment

In conjunction with HortResearch, a large-scale pilot study looked at the in-vitro and field effects of the microbial inoculant on effluent quality.  Bad odour was controlled well by the Effective Microorganisms (EM) with effects also being seen on reducing crust on the effluent ponds and reducing biological oxygen demand.  Currently awaiting extra funding to allow a continuation and expansion of this project.

3.6 Organic Seed Production

Seed yields have been undertaken for the plants sampled from 5 vegetables successfully grown.  Yield per area and seed quality for the differing density and fertiliser treatments will be reported on.

Crop Species studied

Misome:
seed sent for assessment.

Radish:
ineffective second flowering

Celery:

planted 16/04/03.

Lettuce:
seed sent for assessment.

Silverbeet:
sown ready for transplanting early April.


Tomato:
seed sent for assessment.

Zucchini:
seed sent for assessment.

Beans:

seed sent for assessment.

Spinach:
ineffective second flowering.

Leeks:
to be transplanted early July

Only five of the seven cultivars/seed sources trialed to date showing agronomic potential for seed production in our locality.  The silver beet, celery and leek seed used for the trial are from a different seed merchant and will hopefully prove more successful.

We are currently still planning this year’s crops.  Discussions with Yates New Zealand are being used for guidance as to crops with high agronomic potential and producer relevance for their commercial organic customers.

Onion Seed for Yates New Zealand Ltd.

The “Crusader” onion seed for Yates grown under cover was not subject to the depredations of weather and birds that the outdoor seed production was.  This was a pilot project to assess in covered growing could reduce Botrytis levels Comments from Martyn Callaghan indicate that the seed was some of the largest he had seed indicating exceptional quality.  The incidence of Botrytis allii was 1 seed infected in 550 seeds.  This was the lowest infection rate of any onion seed produced for Yates last year.

Bulbs have been graded and have arrived for this year’s crop.  As with last years crop the bulbs will be planted in early September.

3.7 Portable Tunnelhouses

Howard II is also the site for trialing portable tunnelhouse technology.  Good results have been obtained with extending the season for market garden vegetables with the use of tunnelhouses from late winter into spring and again through autumn into early winter.  One of the aims is to produce early season vegetables which gain market premium – organic production may be slower than conventional in the spring due to low rates of natural nitrogen mineralisation (release of nitrogen from soil organic matter) in cool temperatures.  Production without fertiliser nitrogen stands to gain more from the use of portable tunnelhouses that other forms of market gardening and there is also a crop quality benefit due to the protection from larger insect pests.  Portability allows use for starting off seedlings in a number of areas (maximum utilization of each house) and also avoids soluble salt build up as occurs in soils of permanent greenhouses.  Some improved designs of portable tunnelhouse have now been constructed.

3.8 Intensive Bed Cultivation Systems

The following machinery is in the process of being evaluated for “goodness” of fit within this system:

Rotary hoe modified for bed forming

Spade Digger bed preparation

Rigid Tyne bed preparation

Stale seed bed technique with Under cutter bar

3.9 Effect of Cover Crops on Onion Weed Levels

The effect of some smothering and potentially allelopathic cover crops on weed potential in subsequent onion crops is being assessed.  This is an experiment conducted by Farhad Dastgheib of Integrated Weed Consultancy with AGMARDT and industry funding with the support of the BHU. 

3.10 Mulching Experiments

Experiments will include testing a commercially available biodegradable starch mulch product for a range of crops (onion, sweetcorn, lettuce and squash) under a range of soil conditions (low to high soil biological activity).  The effect of mulch on weed levels, crop yield and physical parameters of the soil are to be measured. 

3.11 Walnut Blight Project

Walnut blight is a serious bacterial disease that is currently controlled using copper hydroxide sprays.  Due to concern of the long-term effect of copper sprays on soil biology, this project aims to develop methods to minimise the amount of copper applied to effectively control this disease.  Research to begin in September 2003.  Contracted by Walnut Industry Group in association with Agronico Australia and with funding from MAF Sustainable Farming Fund.  Proposed research includes three experiments.  Experiment 1 focuses on the timing of copper based sprays and assessing the effectiveness of single spray applications at strategic times and spray timing according to climatic indices.  Experiment 2 investigates various alternatives to copper sprays including host response activators.  Experiment 3 studies the effect of timings of copper based sprays on numbers of walnut blight bacteria in buds and catkins.

3.12 Onion Herbicide Use

Herbicide use in conventional onion production has been identified as a potential sustainability issue and weed control is also a major constraint for organic onion production.  In addition to the cover crop experiment and starch mulch experiment, a series of experiments is planned to study methods of minimising herbicide use in onion production systems (integrated weed management) and methods of organic weed management.   The experiments include…

· Pre-sowing cultivation techniques

· Herbicide Spray Additives: Penetrants, Biologicals, Enhancing compounds

· Organically acceptable semi selective herbicides

· Experimental intrarow cultivation techniques 

· Late cultivation techniques with undercutter equipment.

Future experiments will also include assessing methods of reducing and avoiding insecticide and fungicide use in onion production. These are the other main potential sustainability issues identified for conventional onion production.

4
Model Systems

A schematic of the areas/model systems contained within the BHU are shown in the figure below.

MAP OF BHU MODEL SYSTEMS








4.1 Balfour Block

Balfour Block constitutes part of a mixed cropping model system. The block is named after Eve Balfour, a pioneer advocate of organic farming in Britain.  The area has formerly been used for general cropping to fundraise for activities at the BHU. In this time, no livestock have been introduced but with the new creation of the model mixed cropping system, sheep are due to be introduced. (The rotation will be two years grazing followed by four years of cropping and cover crops).  Currently the area contains a large planting of garlic with soil conditioner, weeding and planting date trials within the crop.

4.2 Howard Block

Named after Sir Albert Howard, another organics pioneer.  This area is divided into Howard I and Howard II

Howard I: No-dig market gardening

Howard II: Intensive market gardening, high compost input (100 tonne/ha/annum initially), raised beds, with rotary hoe bed forming and stale seed bed method (after seed bed preparation the flush of weeds is controlled by undercutter bar before planting or sowing, reducing the weed burden and avoiding disturbance of the soil that might create another weed flush).  This is being presented and monitored as a model system of intensive market gardening.

4.3 Steiner Block

The Steiner Block is named after the founder of Biodynamic agriculture, Rudolf Steiner.  This area will be converted into mixed cropping in addition to the existing area of peaches and an area for making compost.  The area will receive biodynamic preparations to provide a further model system for demonstration, comparison and containing replicated trials of new or existing technologies.

The peach orchard area is being renovated including the establishment of an effective understorey /mulching methods (being trialled) to control twitch/couch grass.  Part of the area is currently being used for seed production trials with onions (covered production trial) and celery, leek and silverbeet (density and fertiliser trials).

4.4 Chapman Block

This block is named after a New Zealand pioneer organics proponent Guy Chapman.  This area will be used for general cropping and experiments and the provision of mulching and compost material for other areas (nutrients to be replaced by the use of organically allowable mineral fertiliser).

The block also includes an area of Sturmer apples and other fruit trees that are maintained free of sprays of even organically allowable products (no lime, sulphur or copper sprays, no biofertilisers, foliar fertilisers etc) to provide a model system for HortResearch research on leaf and apple surface microbiology and entomology

An area has been developed as a model system for salad mix production.  This includes several trials on intensive horticultural techniques (biofertilisers, soil conditioners etc).

4.5 Kyusei Nature Farming Block

The Kyusei Nature Farming block is largely occupied by the nature farming experiment as described previously.  The area is being run with minimal tillage and will include the on-site mulching of plant residues and green manures.  This area is due to be planted out in October with the next seasons trial crops (swede, daikon, maize and squash) testing the effects of and interactions between Effective Microorganisms microbial inoculant and compost.  

4.6 Polyculture Block

Over time this area will be converted into one of mixed species multipurpose tree crops and perennial vegetables.  The area also includes a pond for habitat provision.  Primary shelter is now being established.

4.7 Vegetable Plots Area

This area will eventually contain vegetable plots run under different fertiliser and mulching regimes in a replicated experiment but in the meantime it is the site of an onion growing covercrop experiment and initial trial site for non-chemical no tillage work.

HERITAGE AREA

The remaining sites are within the “Heritage area” representing the original area of the BHU and some of the long standing model systems…

4.8 Low Exogenous Input

In this area, no mineral fertiliser or lime is used and no organic material is imported from outside of the specific area aside from seed and seedlings.  The sustainability of the system will be aided by the establishment of deep rooting and leafy plants such as comfrey around the border of the area which can be harvested and used in the cropping areas.  The original six-year rotation has begun again following three further surface (grubber) cultivations.  The rotation has a slight variation from the previous treatments in terms of the absence of a cereal year and the inclusion of a further year sabbatical fallow.  Nitrogen fixing and soil improving covercrops will be grown over the winter.

Year 1

Mixed Herb Ley

Year 2 

Mixed Herb Ley

Year 3 

Potatoes

Year 4 

Onion family

Year 5 

Sweetcorn 

Year 6

Squash family

4.9 Medium Rotation

There are three medium rotation areas which will receive no mineral fertiliser or lime but will receive compost material from organic certified sources (including other areas of the BHU) to replace losses of nutrients such as crop export.  These areas are being put back into two years of herbal ley.

4.10 Intensive Vegetable Beds

This area has been organically managed for 25 years, almost entirely as a no-dig system with use of mulching and compost additions.  At present it is being used for vegetable production with cultivation to control the perennial weed problem (twitch and comfrey) but by the 2003/2004 season will be put back into the no-dig/mulching model system.  Due to its history, the area has a higher organic matter content and fertility level than the remainder of the BHU and therefore provides another set of conditions for testing new and existing technologies on to see how they perform in such conditions.

4.11 Herb Area

Will be used for a display and source area for a variety of culinary, medicinal and veterinary medicinal herbs including for future trials.  A part is also devoted to trialling potential new herb crops.  Most of the area is going back into herbal ley for restoring soil quality.

4.12 Granny Smiths and Connoisseur Apples 

The BHU holds over 50 cultivars of apples some of which show promise for organic management.  Most of the orchard areas have a permanent understorey of cow parsley.  This is maintained as a model system for pest, disease and weed management.  This season, Scythe control of understorey was left until mid-December (normally might perform this by mid-November to continue to prevent blackspot spores from leaf litter reaching the foliage and fruit (given the late spring conditions).  Fortnightly EM sprays and two Bio-Sea fish fertiliser applications have been made.  Fruit is moderately hail damaged.  Shelterbelts have been thinned out to improve airflow.  Harvesting of crops has finished with apple cv. ‘Hetlina’ proving a star performer under the organic situation – ‘Sunset’ was also a good performer and seller.  ‘Granny Smith’ is a useful multipurpose late-season apple – moderate hail or black spot damage does not preclude use for processing.  Irrigation has been installed in all orchard areas.

4.13 Home Area

The remaining area is called “Home” and contains two older wooden permanent tunnelhouses.  These tunnelhouses receive compost that includes a proportion of imported stable manure.  They are used for early production of seasonal crops such as cucumbers, courgettes, tomatoes and peppers.  The Home area hosts the buildings of the BHU and also contains further apple trees and an area of comfrey grown for provision of mulching and plant extract material.

5
EXTENSION

5.1 Workshops

April Workshop: Non-Chemical Disease Control.  Avoiding plant disease issues by designing your system right.  Understanding the factors that contribute to disease and the link with disease life cycles.  Anticipating problems and intervening when required with 'home remedies' and bought in products. 
May Workshop: Soils and Fertiliser.  Assessing soil condition and fertility.  Choosing the appropriate fertiliser programme.  Maintaining soil fertility sustainably and with special attention to the biological functioning of soils.  The use of biofertilisers and how to get the most out of compost use.  The benefits and limitations of various fertilisers and strategies to optimise their effect.
June Workshop: Winter and Spring Propagation.  Hardwood cuttings, softwood cuttings and strategies for propagation from seed.  Designing a propagation system to suit the small holding.
July Workshop: Tree Crops.  How to choose the tree crop for your farm and circumstances.  Establishment work for tree crops.
Most workshops have an associated manual.  These manuals and a programme for future workshops are available on www.bhu.co.nz.

5.2 Meetings and Field Days

Soil and Health Conference: Tour of BHU on 11 May. 120 attendees.

Regular visitors continue to tour the BHU to see Functional Agricultural Biodiversity and the plans for future trials.

5.3 Media

Article in Horticulture News on Soil Biology and Structure.

Continued monthly articles in Canterbury Farming.

5.4 Maori Community Agriculture

The Biological Husbandry Unit is working with Maori community based agriculture in the East Cape (with the East Cape Organic Producers Trust – ECOPT) and in Northland with Ngati Kuri.

East Cape Organic Producers Trust

Ongoing consultancy including attending a Hui on Strategic Development in Ruatoria.

Ngati Kuri

Ongoing consultancy to the Hare Poata Petera Whanau Trust – completed a farm management plan.  Ongoing assistance with connected project on maramataka traditional Maori growing in Northland.

6
People

6.1 Staff

Tim Jenkins PhD Microbiology

Manager: Designing research programme.

Ivan Barnett

Farm Manager.

Don Pearson BHortSc(Hons)

Coordinator of Research and Extension.

Virginia Owen

Intensive Horticulture

6.2 Research Students

PhD Candidates Utilising BHU

Charles Merfield (Merf) has begun his PhD in association with the BHU focussing on Organic Carrot Seed Production – disease and weed issues (supervisors Prof John Hampton and Dr Tim Jenkins). 

Blas Lavandero (PhD candidate) has set up his conservation biological control experiments for diamond back moth on brassicas using buckwheat in flower that attracts the wasp Diodegma which parasitizes the moth larvae (supervisor Prof Steve Wratten).

Christine Stark (PhD candidate) utilizing one area of the BHU as providing information on the microbiology of organically managed soil.

6.3 Volunteers

Much gratitude is expressed for the active support of these volunteers: Tom Battisti, Satoshi Fukuda, Guillaume Caillot, Yohei, Risa, Will, Charlene, Cindy, Klara, Satsuki.

7
FUNDING

Major funding has been provided by the MAF Sustainable Farming Fund and AGMARDT.  In addition to voluntary labour we have also received the kind support of organisations and individuals as detailed below.

Sustainable Farming Fund: Research and extension funding including a new project on non-chemical no tillage cropping.

AGMARDT: Research and extension funding

CEG: ECOWORKS Grant for extension work

Larry Tanchack for use of equipment

Len Johnson for use of equipment for evaluation

George Ng for advice and assistance in tunnel house design and construction
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