Annual Report

Biological Husbandry Unit

March 2003 to June 2004

Contents

21.
Executive Summary


32.
Interim Chair Report


53.
Research


53.1
Bio-Agri, mulch evaluation.


73.2
Effect of Organic Compost on Crop Yield


83.3
Golden Linseed Trial 2003-2004


123.4
Linseed Stripper Simulation Trial


163.5
Grape compost soil amendments


193.6
Kyusei (Japanese) Nature Farming Area 2003


253.7
An investigation of the effects of fertiliser type, placement and timing on yield in crown pumpkins 2003-04


273.8
Kyusei (Japanese) Nature Farming Area 2004


324.
Model Systems


324.1
Balfour Block


324.2
Howard Block


324.3
Steiner Block


334.4
Chapman Block


334.5
Kyusei Nature Farming Block


334.6
Polyculture Block


334.7
Vegetable Plots Area


334.8
Low Exogenous Input


334.9
Medium Rotation


334.10
Intensive Vegetable Beds


344.11
Herb Area


344.12
Granny Smith and Connoisseur Apples


344.13
Home Area


355.
Extension Work


355.1
Workshops


365.2
Meetings and Field Days


365.3
Education


365.4
Media


376.
People


376.1
Fulltime Staff


376.2
Research and Summer Students


376.3
Part-time Staff and Volunteers


387.
Funding




1. Executive Summary

Much of the research focuses on the potential of biofertilisers, microbial inoculants and plant extracts and other types of “new” technologies that may offer some benefit under certain conditions.  The effect of these is tested and, where appropriate, protocols for optimal use are determined.

More general horticultural and agricultural techniques are tried such as crop and pasture selection, growing methods and choice of machinery for cultivation and weed control.

Extension work involves holding regular workshops, giving seminars, working with local growers/farmers, working with Maori community groups, hosting a website (www.bhu.co.nz) and disseminating information through the media.

An increase in emphasis on research and a move away from commercial production has allowed further delivery of significant outcomes.

The BHU has again satisfied funding partners and provided significant, meaningful input for New Zealand’s organic primary industry sector.  Some major funding has finished and additional funding has been secured.  There is a budgeted cash shortfall for the coming financial year though further funding has been applied for.

Staffing levels have been dynamic but look to stabilize in the near future with a concentration on core activities. The BHU employs three fulltime staff and there have been a number of volunteers and part-time workers.  The BHU Organics Trust comprises representatives of organic industry and community group stakeholders and Lincoln University appointees.  Research funding has been received from MAF Sustainable Farming Fund and AGMARDT.

2. Interim Chair Report
Jon Manhire, BHU Organics Trust, Interim Chair 

It is over 3 years since the Biological Husbandry Unit (BHU) was re-established following the signing of a Statement of Intent between Lincoln University and organisations representing the New Zealand Organic Agricultural Movement and the subsequent establishment of the Biological Husbandry Unit Organics Trust.  In these last three years there has been an incredible amount of work undertaken on the unit to bring it up to its current status, which is probably unrivaled in its 28 year history.  This position has only been achieved by the passion and energy of a team who have included the following;

· Sir Peter and Fiona Lady Elworthy – both Sir Peter and Fiona provided significant time, energy and leadership into the establishment of the BHU and the subsequent operation of the Trust.  The tragic loss of Sir Peter this year was felt very deeply by all those involved with the BHU as well as the wider New Zealand organic community.  The strong values and foundations they established for the BHU will however be an ongoing testimony to their contributions.   

· Dr Tim Jenkins – Tim started as the BHU Manager 3 years ago with a vision to redevelop the BHU into a leading research and extension services provider to improve the success and output of organic and sustainable agriculture.  He has faced many challengers to achieving this vision but has successfully established the infrastructure and activity to significantly contribute to this vision.  It is with regret however that we learnt of Tim’s decision to not renew his contract – we however look forward to a continuing relationship with Tim in the future. 

· BHU Staff – Tim has been strongly supported in his efforts by the great input of the BHU Staff: Farm Manager- Ivan Barnett, Co-ordinator of Research and Extension – Don Pearson and until recently co-ordinator of the intensive horticultural systems – Virginia Owen.  They have all worked beyond what has been expected and they should all be proud of what they have achieved. 

· Volunteers – there have been a large number of people who have freely provided their time, ideas and sometimes equipment to the BHU – they have included WOOFERS, research students, growers and fellow Trustees.

  Thankyou all for your contributions.  

This Annual Report details the wide range of research, extension and other activity that the BHU has undertaken this year – I highlight some of these activities below:

· Teaching – Tim has been undertaking all the teaching for organic diploma and degree courses at Lincoln University.  This has been a significant workload however Tim has performed excellently.  We look forward to a growth in both of these programmes.

· Research – two large MAF Sustainable Farming and Agmardt funded projects have been successfully completed and subsequent funding for further research has been provided.  Contract research is also providing a significant contribution.

· Organic Model Systems – further work has gone into the development of these long-term demonstrations/evaluations of different organic production systems.

· Extension – a large number of workshops and field days have been held.

· Employment – the BHU has developed a good relationship with the Community Employment Grants Programme fueled by its success in mentoring the establishment of a number of new businesses in this area.

Looking out forward I believe that the BHU will enter into a new stage in its evolution – a lot of the hard work has been done in reestablishing the infrastructure and credibility of the unit.  Over the next few years this foundation will allow for the BHU to expand its activity and value in support of organic and sustainable farming.  The signs for this occurring are promising with a renewed level of input from Lincoln University into the activity of the BHU as well as the teaching in organic subjects.  In addition new research contracts and expanding relationships with the organic movement and other stakeholders provides a strong base for growth. Unfortunately in this journey there will be changes in the people and the ways they contribute to the BHU – I thank Tim again for his significant contribution as well as that from Fiona Lady Elworthy and Haikai Tane who have both resigned from the Trust Board.  Their effort and results will provide a strong inspiration for those who follow.

Jon Manhire

BHU Interim Chair August 2004

3. Research

3.1 Bio-Agri, mulch evaluation.

Introduction

Bio-Agri is a corn starch black plastic mulch that manufacturers claim is tough and biodegradable.  The BHU conducted an experiment with two different vegetables to see if there was an effect on yield and to gain anecdotal experience with this product.

Method

Bio-Agri was compared with nil control (no mulch) in a randomised complete block design.  5 reps (blocks) of the two treatments were used.

On 30/10/03 Bio-Agri was manually applied to the soil surface.  Soil was previously formed into raised beds and stale seed bed technique with undercutter bar used to remove the first weed flush.  Edges of Bio-Agri were secured by burying with soil.

Lettuce cv.s Canasta, Oakleaf and Red salad Bowl were transplanted on 30 October 2003 into all 10 plots. Lettuces were harvested 30/12/03 with number and total weight recorded for each variety.  Mean weight per plant was calculated and used for the comparison.

Squash cv. Sweet Mama (semi bush variety) will be either transplanted on 12 November 2003 and the crop monitored over the season.  Squash were harvested from all plots on 25 February, 2004 with fruit number plant number and total weight recorded for each variety.  Mean fruit weight and mean weight per plant were calculated and used for the comparison.

Harvested results were analysed using Minitab with paired 2-sample T test.

Bio-Agri plots were monitored for signs of wear throughout the growing season.

Observations

Luffing of the Bio-Agri was a problem for very small seedlings.  This was less of a problem of luffing with the squash seedlings than the lettuce seedlings, primarily because of size.  Initially there was some difficulty for some of the lettuces to come through the mulch with approximately 10% of the red saladbowl and canasta needing to be manually released for the mulch.

Tears had appeared in the Bio-Agri by 2 December, 2003 with damage increasing until 10 December 2003 when the squash had no mulch left around them.  The area with lettuces had mulch (held down by the lettuce plants) right up until harvest.  A major problem for the squash was decay of the edge that was buried.

The mulch had a very effective weed suppression effect on the Bio-Agri treatments even after the mulch had disintegrated in January 2004.  Effectively, very few weeds germinated in the area that had had the mulch, relative to the control plots.

Very few residues of the mulch could be seen at the end of the season.  The few small remnants were easily incorporated with a rototiller.

Results

Lettuce 

Bio-Agri increased the size at harvest date of lettuces.  Green Oakleaf lettuce proved the most responsive cultivar of the cultivars tested with a 23% in size at time of harvest.  Red Saladbowl and Canasta, while not showing statistically significant differences individually, were some 16% larger when combined.

Table 1
Effect of Bio-Agri mulch on mean weight of 3 cultivars of lettuce

	Mean Lettuce Weight
	Control
	Mulch
	Significance
	% increase

	Green Oakleaf
	0.32069
	0.3952
	p<0.005
	23%

	Red Saladbowl
	0.24567
	0.28236
	p=0.11
	15%

	Canasta
	0.43107
	0.50347
	p=0.08
	17%

	Canasta and Red Saladbowl
	0.33837
	0.39291
	p<0.05
	16%


Squash 

Bio-Agri increased a number of yield parameters for the Sweet Mama squash grown.  Included in these are those shown in Table 2 below.

Table 2
Effect of Bio-Agri mulch on 3 important yield parameters of winter squash cultivar “Sweet Mama”.

	Squash "Sweet Mama"
	Control
	Mulch
	Significance
	% increase

	No / plant
	0.95
	1.72
	p<0.005
	81%

	Average weight / fruit
	0.88
	2.02
	p<0.005
	131%

	Average weight / plant
	0.84
	3.42
	p<0.0005
	310%


Discussion

It is probable that the effect in yield for Red Saladbowl and Canasta lettuce varieties was muted to an extent by some individual plants being smothered to a small extent by the mulch.  If the mulch were laid by machinery onto a firm bed there may be a reduction in this.

For early transplanted squash the Bio-Agri treatment was highly effective and saved much labour in weeding.  Such tools as this can be highly effective for gaining out of season premiums for produce.

3.2 Effect of Organic Compost on Crop Yield

Introduction 

Compost is an important organic soil amendment and source of nitrogen for intensive organic horticultural production.  We wished to look at the cost benefit relationship between compost and no compost to see if it was a financially viable source of N in the short term.

Materials and Methods

The experiment was conducted on a Paparoa Silt Loam at Lincoln University (pH 6.0, Olsen P 17, Resin P 27, potassium 0.70 me/100g, calcium 5.3 me/100g, magnesium 0.94 me/100g, CEC 10.2 me/100g, organic matter 3.5%).  

Vegetables were chosen for their responsiveness to fertiliser inputs.  Crops grown in the plots and their planting/sowing dates are shown in table 1 below.  Spinach was sown straight into the field in groups of 5 seeds for each of nine stations in each plot.  Both treatment combinations were replicated tenfold in a randomized block design.  The five vegetables were all represented within each plot.

Table 1. The crops used in the compost fertiliser experiment and the dates sown/planted. (Numbers shown in brackets are the number of seeds sown per plant station).

	Vegetable
	Cultivar
	Sowing date
	Planting date
	No of plants or stations
	Harvest Date

	Pakchoi
	‘Green Fortune’
	12/08/03
	19/09/03
	5
	7/11/03

	Lettuce
	‘Triumph’
	31/07/03
	19/09/03
	9
	25/11/03

	Lettuce
	‘Canasta’
	12/08/03
	19/09/03
	9
	19/11/03

	Spinach
	‘San Paulo’
	19/0903
	NA 
	9 (5)
	19/11/03

	Cabbage
	‘Cabaret’
	12/08/03
	19/09/03
	4
	30/12/03


Each plant or plant station was spaced 300mm apart within and between rows.

There a single treatment, compost applied at 5 tonne per hectare.  Compost at this rate added approximately 73 kg nitrogen, 24 kg phosphorus, 72 kg potassium, 73 kg calcium, 19 kg magnesium per hectare.  Controls receiving no compost were also set up.  

Compost was applied at five tonne per hectare on the soil surface.  

Vegetables were harvested and the mean weight of the vegetables was calculated for each plot.  Statistical significance of results was determined using a paired 2 sample t-test. And GLM where samples were missing.

Results

For all the vegetables tested, the compost treatment gave increased yields.  The results are presented in Table 3 below.

Table 3. Mean (average) weight per plant for the treatments.  (Percentage levels in brackets indicate the percentage above control for that treatment. Means with different letters beneath them are statistically significantly different – ‘ns’ stands for not statistically significant).
	Vegetable
	Control
	Compost

	Pakchoi ‘Green Fortune’
	61

	75 (30%)

	
	ns
	ns

	
	
	

	Lettuce ‘Triumph’
	285
	421 (48%)

	
	a
	b

	
	
	

	Lettuce ‘Canasta’
	154
	239 (55%)

	
	a
	b

	
	
	

	Spinach ‘San Paulo’
	20
	29 (45%)

	
	ns
	ns

	
	
	

	Cabbage ‘Cabaret’
	502
	685 (27%)

	
	ns
	ns

	
	
	


The result for Pak Choi and Cabbage were not statistically significant probably due to some predation of plants by hares and the loss of 2 reps but the trend in response to treatments was similar to the other vegetable types.

In this experiment we measured yield rather than quality.  Visually, the quality and marketability in terms of size of the compost treated crops appeared clearly superior to where the fertiliser was not used.

Further work is anticipated comparing compost with conventional fertiliser and looking at quality of vegetables.

3.3 Golden Linseed Trial 2003-2004

Introduction 

In order to avoid the risk associated with growing a single cultivar of linseed (‘Hinau’) for processing in Canterbury and Nth Otago, three ‘golden’ linseed varieties were assessed for agronomic characteristics and yield late in the 2003/04 growing season at the Biological Husbandry Unit (BHU) Lincoln University, New Zealand.

Materials and Methods

Five replicates of three sowing rates (30, 60 and 90kg/ha, 14 rows at 0.10m row spacings) of four linseed cultivars were sown in 5m long plots on 23 December 2003 using a cone seeder in this fully factorial experiment.  The area sown was in spring wheat the previous season and had not had any fertiliser inputs since then.

Cultivars sown were as follows in the table below;

	Cultivar
	TSW
	Seed colour
	Notes

	‘Hinau’ 
	4.72g
	Brown
	NZ standard cv

	Nugget
	5.57g
	Yellow
	New to NZ

	Unknown (Chantelle)
	4.58g
	Yellow
	New to NZ

	Unknown (Dakota)
	5.59g
	Yellow
	New to NZ


Crop progress was monitored at approximately weekly intervals with flower period recorded and a photographic record kept.  Harvesting occurred as each plot matured.  This began on 19 April 2004.  The area harvested was a 1.25m length of row from eight rows giving a total harvested area of 1.0m2.  Whole aerial plants were harvested and dried over a 2 week period before mechanical threshing.

Results

Flowering

The date of flowering varied between different cultivars as did the flowering period.

	Start
	30
	60
	90
	All
	

	Chantelle
	62.0
	62.0
	62.0
	62.0
	c

	Dakota
	49.0
	49.0
	49.0
	49.0
	a

	Hinau
	59.6
	62.0
	60.8
	60.8
	b

	Nugget
	60.8
	60.8
	60.8
	60.8
	b

	All
	57.9
	58.5
	58.2
	
	


	Finish
	30
	60
	90
	All
	

	Chantelle
	86.0
	87.4
	88.8
	87.4
	c

	Dakota
	73.4
	72.0
	72.0
	72.5
	a

	Hinau
	86.0
	86.0
	93.0
	88.3
	c

	Nugget
	84.6
	83.2
	81.8
	83.2
	b

	All
	82.5
	82.2
	83.9
	
	


	Length
	30
	60
	90
	All
	

	Chantelle
	24.0
	25.4
	26.8
	25.4
	bc

	Dakota
	24.4
	23.0
	23.0
	23.5
	ab

	Hinau
	26.4
	24.0
	32.2
	27.5
	c

	Nugget
	23.8
	22.4
	21.0
	22.4
	a

	All
	24.7
	23.7
	25.8
	
	


In checking for correlations between yield and other agronomic factors it was found that yield was very closely correlated with the date that the treatment finished flowering.  The figure below illustrates this.  It should be noted that 5 replicates went into each of the data points on the graph.
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The equation for the pink fitted regression line is; 

“yield (g/m2)” = 586 – 4.79 x “mean flower finish day after planting”

where;

“mean flower finish day after planting” is the mean per treatment of the days after planting that greater that < 5% of plants were still flowering.

The adjusted R2 of this regression line is 79.8%, so this is a potential source of yield variation during this shoulder season period.

Harvest Date

The ranking of the cultivars in terms of harvest date is shown below.

	Cultivar
	Days after sowing
	Harvest date

	Dakota
	118
	19/04/2004

	Nugget
	127
	28/04/2004

	Hinau
	139
	10/05/2004

	Chantelle
	147
	18/05/2004


Yield

Yield varied markedly between cultivars as illustrated in the table below.

	yield g/m^2
	30
	60
	90
	All
	

	Chantelle
	181.88
	160.64
	185.26
	175.93
	bc

	Dakota
	238.62
	247.1
	234.91
	240.21
	a

	Hinau
	177.42
	142.7
	138.8
	152.97
	c

	Nugget
	196.67
	167.83
	209.34
	191.28
	b

	All
	198.65
	179.57
	192.08
	
	


In terms of seed yield per seed planted the following relationship was observed.

	seed/seed
	30
	60
	90
	All
	LDS

	Chantelle
	60.8
	26.6
	20.6
	36
	bc

	Dakota
	79.4
	41.2
	26.2
	48.9
	a

	Hinau
	59.2
	23.6
	15.2
	32.7
	c

	Nugget
	65.6
	27.8
	23.2
	38.9
	b

	All
	66.25
	29.8
	21.3
	
	

	LSD
	a
	b
	c
	
	


It may be more meaningful to look at this relationship graphically in terms of the actual density of sowing as illustrated below.
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Discussion

Dakota was the best performing linseed cultivar of the four trialled in the experiment.  This was probably due to the short growing season available due to late planting.  This hypothesis is supported by a tight relationship between last date of observed flowering and the yield (g/m2).

The ‘lack’ of effect from density is likely to be because the environment was the key factor limiting production.  It should be noted that density appeared to have a greater effect with the shorter season cultivars, although this could be confounded by the larger size of the seed of the shorter season cultivars.

The lower yield observed with later flowering may be due to a temperature effect on pollination, ovary survival or seed development.  None of these were investigated.

Conclusion

Dakota is an effective linseed cultivar agronomically for late season golden linseed production.  Dakota may also be effective for early season planting and drought avoidance.  These factors both have implications for continuity of supply to the manufacturer/processor. 

3.4 Linseed Stripper Simulation Trial

Introduction 

In order to gain some information and experience in harvesting decisions when using a stripper on linseed in New Zealand the Biological Husbandry Unit (BHU) was asked to simulate the use of a stripper on the New Zealand linseed cultivar ‘Hinau’.  

Materials and Methods

5 replicates of a single sowing rate (60kg/ha rows 0.10m apart) of the linseed cultivar ‘Hinau’ (tsw 4.72g) was sown on 23 December 2003 using a cone seeder.  The area sown was in spring wheat the previous season and had not had any fertiliser inputs since then.

Crop progress was monitored and a photographic record kept.  Harvesting began when one of the plots showed some browning of the stem immediately below the boll.  This occurred on 16 April 2004.  The area harvested was a 0.200m length of row from five rows giving a total harvested area of 0.10m2.  Plant stems were counted for each of the rows harvested within the harvest area.  Ten stems had individual bolls scored for maturity and bird/insect damage.  Bolls were then manually stripper from stems using a kitchen fork.

The weight of the stripped material was recorded and the material the oven dried until ‘crisp’ at 40(C.  Dry weights were recorded and the seed manually threshed and dressed for each plot.  Yield from each plot/harvest event was weighed and kept for future oil yield and quality assessment.
Results

Change in drymatter content over time

The first harvest was undertaken on 16 April 2004, 115 days after sowing.  As the harvests progressed with increasing crop maturity over the following month the dry matter content (DM) of the manually stripped material increased steadily.  The final harvest event had a higher moisture content (i.e. a lower %DM) than the previous harvest, probably due to recent rain (this event occurred sooner after rain than was desirable due to a forecast for further rain the following day).

The changes in %DM over time are shown for the 5 plots and the mean of these in Figure 1, below.

Figure 1:
Changes in %DM stripper simulated material with sequential harvesting of the linseed cultivar ‘Hinau’.
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From the perspective the least amount of moisture (i.e. highest %DM) in the stripped material the dates of 7 and 10 May were optimum (136 and 139 days after sowing).  

Yield of seed

While the seed yield varied quite widely between plots within sample harvest events and within plots between sample harvesting events, seed yield was remarkably consistent at around 20g per 0.1m2 or 2T per hectare.  This is illustrated in Figure 2, below

Figure 2
Yield of dry linseed from each sampling event
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Seed yield as a % of fresh weight of material stripped

As can be seen from Figure 3 the maximum % of the fresh weight (FW) achieved by any plot was approximately 55%, while the average for the maximum %DW time line (7 and 10 May) was between 40 and 50%.  This has implications for the harvesting, drying, dressing and storing logistics for this stripped linseed which will be different to those for the windrowed and headed linseed.

Figure 3
Linseed seed dry weight as a % of the material harvested during the linseed stripper simulation
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Changes in visual cues to crop maturity over time

Figure 4 shows the changes in the % of each of four categories that bolls were placed in to rank the maturity of the crop.

Figure 4
The % of bolls ranked as green, yellow, brown or damaged for some of the sampling events during the linseed stripper simulation.

[image: image6.emf]0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

16/04/04 17/04/04 18/04/04 19/04/04 20/04/04 21/04/04 22/04/04 23/04/04 24/04/04 25/04/04 26/04/04 27/04/04 28/04/04 29/04/04 30/04/04 01/05/04 02/05/04 03/05/04 04/05/04 05/05/04 06/05/04 07/05/04 08/05/04 09/05/04 10/05/04 11/05/04 12/05/04 13/05/04 14/05/04 15/05/04 16/05/04 17/05/04

damaged

green

yellow

brown

c


This graph has a corresponding set of digital prints for visual comparisons

Discussion 

The visual cues, the water content of the ‘harvested’ material and the seed % of ‘harvested’ material all concur with the optimal harvest date being on or about 07/05/04.  Harvesting sooner than this has implications for transport, drying and dressing seed.

With the inclusion of information on oil yield and oil quality another layer of information will be available for harvest timing decision support.

Conclusions 

While it is not possible come to definitive conclusions regarding when to harvest with a stripper, valuable lessons have been learned to support the decision making process.

3.5 Grape compost soil amendments

Two experiments were set up to investigate the effect of two grape must composts on the growth of plants.  Compost “A” was made using the microbial panacea Effective Microorganisms (EM) while Compost “B” was made without EM.  The EM treated material had a visibly lower loss of organic material the ‘non EM’ aerobic compost.

Expt 1:
Glasshouse Experiment

Materials and methods

On Tuesday 23 September, 2003 a standard BHU seed raising mix was made up in three batches and bulked together.  This mix is made up of the following ingredients sieved through a 6mm sieve, three parts composted bark, 1 part steam sterilised soil and 1 part pumice.  Samples from composts “A” and “B” were taken and passed through a 6mm sieve.   5 separate compost/seed raising mixes were blended for each of “A” and “B” with the composts comprising 10% of the final blend.  5 samplings were taken with no compost for the “control’ treatment.

Composts were placed in Flight 60 cell trays and labeled “A1” through “A5” for compost “A”, “B1” through “B5” for compost “B” and “C1” through “C5” for the control group.  One half of each tray i.e. 30 cells, were planted with one seed each radish seed of the cultivar ‘French Breakfast’ and the other 30 cells with one seed each of ‘green crop’ mustard.  The trays were then watered and placed in the following pattern in a heated glasshouse.


	B1
	A3
	A5
	C2
	B4

	A1
	B3
	C5
	B2
	C4

	C1
	C3
	B5
	A2
	A4


On 17/10/03 the plants were harvested

Plants were only harvested from the centre of each half of the tray as per the diagram below.  This was to reduce any possible edge effects within the tray.  
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¤ = Don’t harvest

( = Harvest

Tops only for mustard were harvested level with the potting mix.  For radish, tops were abscised at the top of the hypocotyl with ‘roots’ being the material below this point after the removal of the fine roots.   Fresh weight was recorded immediately on harvesting as was the number of plants present (total of 12 possible) as per the diagram above.  Dry weights were recorded after drying at 70°C for three days.

Data was analysed using ANOVA on Minitab and means separated where appropriate using Fischer’s protected LSD.

Results

Mustard tops number, fresh weight and dry weight means (plants/tray and g/plant) as a function of treatment

	
	Number
	plant fw
	
	plant dw
	

	A
	9.8
	0.649
	a
	0.0787
	a

	B
	10.2
	0.551
	b
	0.0681
	b

	C
	10.8
	0.544
	b
	0.0673
	b

	
	NS
	p = 0.01
	
	p < 0.05
	


Radish tops and roots number, fresh weight and dry weight means (plants/tray and g/plant) as a function of treatment

	
	Number
	
	Top fw
	
	Root fw
	Top dw
	
	Root dw

	A
	11.4
	ab
	0.6731
	a
	0.7528
	0.0778
	a
	0.0598

	B
	11.6
	a
	0.5409
	b
	0.4711
	0.0668
	b
	0.0431

	C
	10.4
	b
	0.6493
	ab
	0.5237
	0.0793
	a
	0.0457

	
	p < 0.01
	
	p < 0.01
	
	p < 0.1
	p < 0.05
	
	NS


Expt 2: Field Experiment

Materials and methods 

On Friday 3 October, 2003 composts “A” and “B” were applied volumetrically at rates of approximately 40t per hectare to 5 plots each of approximately 0.75m2.  A third control treatment of no compost application was applied.  After application the treatments were lightly cultivated.  The 5 beds differed in recent history in terms of the crops grown so it was decided to block treatments in the following manner.

	A2
	B1
	C5
	B4
	A3

	B2
	C1
	A5
	A4
	C3

	C2
	A1
	B5
	C4
	B3


Lettuce cultivar “Triumph” was planted at 5 plants per plot and 25cm spacings to assess the effect of the treatments on yield.

Lettuces were harvested on 10/12/03 and the total number surviving and total yield were measured.  From this the mean weight of plants at harvest was derived.

Data was analysed using ANOVA on Minitab and means separated where appropriate using Fischer’s protected LSD.

Results

Compost A proved more effective than Compost B though both composts performed the same as the nil control.

	“Compost”
	Number
	Total weight
	Mean weight
	

	A
	4.4
	2.57
	0.58
	a

	B
	4.0
	1.75
	0.43
	b

	C
	3.8
	1.84
	0.49
	ab

	Significance
	NS
	NS
	p < 0.05
	


Influence of grape compost soil amendment on yield characteristics of lettuce variety ‘Triumph”

Discussion

On the whole Compost “A” performed the best with a clear win against Compost “B” and control in mustard fresh and dry weights, a win against Compost “B” in radish tops fresh weight, a combined win with control against Compost “B” in radish tops dry weight, and a win against compost “B” for field grown lettuces.

Previous experiments have demonstrated the efficacy of EM Bokashi, particularly in pot trials, but not with a direct comparison with aerobic compost from the same materials.  This experiment demonstrates the efficacy of the EM inoculated compost over the ‘non EM’ product.  It is also interesting to note that there is much less loss of carbon during the EM process than the aerobic process.  So, as products were applied at the same rate, the EM treated product not only increased plant growth more than the ‘non EM’ product but also allowed the initial residue to be spread over a larger area.  Thus, in terms of the two key objectives for applying compost, (to increase soil organic matter and increase plant growth), Compost “A” (including EM inoculation) has the greater potential to achieve these than Compost “B”, for this type of original material. 

It should be noted that although the experimental plots for this experiment were replicated, it was just one Compost A pile and one Compost B pile that were tested.  It remains possible that factors other than Effective Microorganism inclusion may have caused differences between the two compost piles.

Work is currently underway to look at the survival of seeds in the fermentation process of EM Bokashi.  This will help to clarify other potential benefits of this technology that is relatively new to New Zealand.

3.6 Kyusei (Japanese) Nature Farming Area 2003

Introduction

Japanese Nature Farming is a method of organic farming influenced by the philosophy and teachings of Masanobu Fukuoka and Mikichi Okada.  Some specific principles include the avoidance of chemical inputs and the use of mulching and minimal tillage.  In this experimental area, there is a large-scale experiment testing the effect of compost additions within this model system and the effect of use of Effective Microorganism (EM) Technology (a microbial inoculant practice being widely adopted by modern Nature Farming practitioners in Asia).

In the preliminary experiments undertaken so far, the mulching regime has not been instituted but a comparison has been made of the growth of crops over the growing season as affected by the application of varying rates of compost with or without EM treatment.

The treatments include EM (bokashi and spray at standard recommended application rates and frequency) a nil control and a control with water molasses and organic matter added as per the EM treatment but no microbial inoculant.  The compost treatments are 0 tonne per ha, 40 tonne per ha (initial application was just 20 tonne per hectare, future applications will be at 40) and 100 tonne per ha (dry weight) annually.  A four year rotation is to be followed (all four years represented in each bed each year) of summer cropping (with green manures grown over the winter and incorporated into the same bed as it was grown in).  The beds will be mulched with green manure material and added straw eventually but soil was kept exposed in the first growing season to ensure adequate control of residual twitch.  In the first growing season there has only been a single application of EM Bokashi and no EM spray applied.  EM spraying will commence in the autumn following crop harvest.

The area will provide a long-term study of the effect and interaction of EM and compost addition and a display of minimal tillage and use of mulching.  The experimental write up below refers to harvests taken so far (two harvests of the Asian green leafy vegetable misome) and the extent to which these were affected by the compost and EM Bokashi additions.

Materials and Methods

The 0.7 hectare area is divided into 15 plots with 4.5 m of buffer zone between them.  Within each plot are three 40 m raised beds each being subplots receiving randomly designated applications of compost.  Compost analysis is given at the end of this report.

The treatments of EM, Control and Nil Control were allocated randomly to the 15 plots within 5 blocks.  EM Bokashi was applied at 2 tonne per hectare (counting only effective area on raised beds) to the EM plots (bokashi sourced from Kiwitaiki flora – equal parts of pine sawdust and broll combined with 0.3% EM and 0.3% molasses – fermented for 4 weeks).  The control treatment received bokashi also fermented with the same materials by Kiwitaiki Flora but with no EM.  The nil control area received no bokashi material.  Misome was harvested on 31 January 2003 (Harvest 1 - 20 transplants) and 11 March 2003 (Harvest 2 – 25 transplants) from plantings five weeks previous the first planting starting two days after application of compost and bokashi.  Sweetcorn was harvested between 31/03/2003 and 10/04/2003.

Results

The numbers of plants surviving and shoot weights (harvest index) for each harvest are given in the tables below according to treatment.  Analysis suited the General Linear Models procedure (GLM) and results were analysed for each harvest separately and then for both using harvest date as a further treatment variable.

The number of plants surviving in each plot tended to be higher in the EM Bokashi treated areas; over the two harvests, the number of surviving plants (weighted average) were higher than the nil control by 2.4% and control by 6.2%.  The difference in bokashi treatments was statistically significant for Harvest 2 (p=0.02) but not for Harvest 1 (p=0.44).

Compost had no discernible effect on plant survival but in Harvest 1, the compost treatments tended to improve survival (not statistically significant, p=0.59). 

Table 1
Effect of treatments on no. of plants surviving through to harvest (out of 20 transplants) for Harvest 1

	
	
	Treatment
	
	

	Compost Rate

(tonne/ha)
	Nil Cont
	Cont
	EM
	Average

	0
	18.4
	17.2
	19.2
	18.3

	20
	18.4
	18.8
	19.2
	18.8

	100
	19.0
	18.8
	19.0
	18.9

	Average
	18.6
	18.3
	19.1
	


Table 2
Effect of treatments on no. of plants surviving through to harvest (out of 20 transplants) for Harvest 2

	
	
	Treatment
	
	

	Compost Rate

(tonne/ha)
	Nil Cont
	Cont
	EM
	Average

	0
	23.6
	21.6
	23.2
	22.8

	20
	23.0
	22.2
	23.4
	22.9

	100
	22.2
	21.6
	23.6
	22.5

	Average
	22.9
	21.8
	23.4
	


Table 3 Effect of treatments on total harvest (kg) for Harvest 1

	
	
	Treatment
	
	

	Compost Rate

(tonne/ha)
	Nil Cont
	Cont
	EM
	Average

	0
	1.496
	1.450
	1.710
	1.552

	20
	1.790
	2.312
	1.970
	2.024

	100
	2.376
	2.566
	2.716
	2.553

	Average
	1.887
	2.109
	2.132
	


Table 4
Effect of treatments on weight per plant (kg) for Harvest 1

	
	
	Treatment
	
	

	Compost Rate

(tonne/ha)
	Nil Cont
	Cont
	EM
	Average

	0
	0.080
	0.079
	0.089
	0.083

	20
	0.099
	0.122
	0.103
	0.108

	100
	0.126
	0.137
	0.143
	0.135

	Average
	0.101
	0.113
	0.112
	


Table 5
Effect of treatments on total harvest (kg) for Harvest 2

	
	
	Treatment
	
	

	Compost Rate

(tonne/ha)
	Nil Cont
	Cont
	EM
	Average

	0
	3.694
	3.632
	4.354
	3.893

	20
	3.672
	3.924
	4.796
	4.131

	100
	5.384
	5.506
	5.724
	5.538

	Average
	4.250
	4.354
	4.958
	


Table 6
Effect of treatments on weight per plant (kg) for Harvest 2

	
	
	Treatment
	
	

	Compost Rate

(tonne/ha)
	Nil Cont
	Cont
	EM
	Average

	0
	0.157
	0.170
	0.188
	0.171

	20
	0.160
	0.177
	0.205
	0.180

	100
	0.246
	0.258
	0.243
	0.249

	Average
	0.187
	0.202
	0.212
	


The total harvest from each sub-plot tended to be higher in the areas receiving bokashi (EM and control treatments compared to nil control) material with those receiving EM Bokashi outperforming those receiving control bokashi.  Such differences were marginal in the first harvest (1.1% over control bokashi) and significant in the second harvest (13.9% over control bokashi).  The treatment differences were not statistically significant in the individual harvests but when the two harvest results were combined (EM exceeding control by 7.5% and nil control by 14.8%), the result was statistically significant (p=0.04).  The weight per plant results (EM exceeding control by 2.1% and nil control by 11.6%) were weakly statistically significant (p=0.10).

The effect of compost was dramatic with both total harvest and weight per plant responding significantly to compost addition (100 tonne per hectare significantly out performing 20 tonne per hectare).

Plant number, cob number and total harvested weight were all adversely affected by addition of both EM and Control Bokashi.  Due to there being no differences in either the number of cobs per plant average cob weight or average yield per plant between treatments, it appears that all differences are due to plant survival rather than some underlying mechanism.
Table 7 Effect of EM Bokashi on some important yield indicators in corn 

	Variable       
	treatment       
	Mean   
	
	Significance

	plant no                           
	EM Bokashi
	40.5
	b
	

	                                    
	Control Bokashi
	41.1    
	b
	

	                                   
	Nil Control 
	51.5    
	a
	p<0.008

	cob no                           
	EM Bokashi
	39.4   
	b
	

	                            
	Control Bokashi
	40.7    
	b
	

	                                    
	Nil Control 
	51.3    
	a
	p<0.001

	weight                                
	EM Bokashi
	12.5  
	b
	

	                                  
	Control Bokashi
	12.6   
	b
	

	                                
	Nil Control 
	16.1  
	a
	p<0.008

	cob/plant 
	EM Bokashi
	1.0 
	
	

	
	Control Bokashi
	1.0
	
	

	
	Nil Control 
	1.0   
	
	NS

	weight /cob   
	EM Bokashi
	0.32  
	
	

	
	Control Bokashi
	0.31 
	
	

	
	Nil Control 
	0.31  
	
	NS

	weight /plant  
	EM Bokashi
	0.32 
	
	

	
	Control Bokashi
	0.31  
	
	

	
	Nil Control 
	0.31  
	
	NS


Plant number decreased with increasing compost application in the compost sub treatments.  This is likely to be due to the use of wet seed (washed to remove insecticide) being planted into compost (compost was applied before sowing) allowing for some of the seed not in intimate contact with the soil drying out.  The increase in cob number was similar though not as clear cut.  It was not possible to separate the compost treatments (p<0.05) due to a tendency for the compost treatments to produce more cobs per plant and for these cobs to be larger.  Yield per plant was highest for the 100t per hectare treatment.  Interpretation of this is confounded by this being the lowest effective density (i.e. plant number) treatment.

Table 8 Effect of Compost application on some important yield indicators in corn 

	Variable       
	Compost
	Mean   
	
	Significance

	plant no  
	Nil Compost
	52.6
	a
	

	                               
	20t/ha    
	44.9    
	b
	

	                                    
	100t/ha
	36.3    
	c
	p<0.002

	cob no                             
	Nil Compost
	49.6    
	a
	

	                            
	20t/ha    
	44.1    
	ab
	

	                                
	100t/ha
	38.3   
	b
	p<0.009

	weight
	Nil Compost
	15.2   
	
	

	                              
	20t/ha    
	13.8   
	
	

	                                   
	100t/ha
	12.3    
	
	NS

	cob/plant          
	Nil Compost
	0.9
	
	

	                                
	20t/ha    
	1.0
	
	

	                             
	100t/ha
	1.0
	
	p<0.060

	weight /cob                      
	Nil Compost
	0.30
	b
	

	
	20t/ha    
	0.31
	ab
	

	               
	100t/ha
	0.32
	a
	p<0.029

	weight /plant                 
	Nil Compost
	0.29
	b
	

	
	20t/ha    
	0.31
	b
	

	                           
	100t/ha
	0.34
	a
	P<0.001


Compost had a significant effect in lettuce yield with increasing rates of compost increasing yield.  It was not possible to separate Bokashi treatment means

Table 9 Effect of Treatments on yield of individual lettuce plants 

	
	nil
	20t
	100t
	Average

	Em
	0.185
	0.177
	0.345
	0.236

	Control
	0.163
	0.207
	0.345
	0.238

	Nil
	0.117
	0.184
	0.392
	0.231

	Average
	0.155b
	0.189b
	0.361a
	


Table 10 Effect of Treatments on yield in lettuce plots 

	
	Nil
	20t
	100t
	Average

	Em
	3.25
	3.18
	5.66
	4.03

	Control
	3.08
	3.76
	5.97
	4.27

	Nil
	2.14
	3.29
	7.13
	4.19

	Average
	2.82b
	3.41b
	6.25a
	


Discussion

The effect of EM Bokashi appears to be at least partly due to the actual application of the organic matter possibly due to plant nutrient content.  In previous glasshouse experiments the effect of fermenting with EM to make EM Bokashi has been shown to either improve the quality of the organic matter or provide a microbial inoculant effect (or both) on the growth of several vegetables.  A positive effect was also seen on spinach production in tunnel house beds.  In this experiment there was a small difference between control bokashi and EM bokashi in weight per plant harvested but significant differences in the number of plants harvested and the total crop weight.  These results point to the value of bokashi in field conditions as in tunnel house and glasshouse conditions.

The results with compost point to the value of incorporating compost.  There was no statistically significant interaction between EM treatment and compost application according to the GLM analysis.  As more results are collated and after a period of time it may be possible to see such interactions.  One hypothesis is that prolonged microbial inoculant application may require organic matter to be sustainable and another hypothesis is that microbial inoculants may have more dramatic effects in soils of low soil microbial activity (perhaps influence by less soil organic matter).  The set up of this experiment allows such hypotheses to be tested. 

3.7 An investigation of the effects of fertiliser type, placement and timing on yield in crown pumpkins 2003-04

Introduction 

This experiment was set up as a follow up to an evaluation done the previous season at Opihi Gardens in South Canterbury.  The objective was to assess the efficacy of EM Bokashi as a fertiliser input.

Materials and Methods

Opihi Gardens is situated near Arowhenua on the banks of the Opihi river in South Canterbury.  The area used for the experiment was in Brassica crops the previous season and was sown in green crops for the winter.

Treatments were

1. Nil Control

2. Control: Bokashi made with Molasses but No EM

3. EM Bokashi applied to the ground at establishment

4. EM Bokashi applied as a side dressing only

5. EM Bokashi applied to the ground at establishment and as a side dressing

6. EM Bokashi (plus NuFert) applied to the ground at establishment

	Row No. 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	GAP

 

 

 
	19
	20
	21
	22
	23
	24

	
	 
	
	
	
	
	 
	
	
	
	
	
	 
	
	
	
	
	
	 
	
	
	
	
	
	
	 

	Treatment
	6
	4
	5
	2
	3
	1
	4
	5
	6
	2
	3
	1
	2
	3
	5
	4
	6
	1
	
	4
	1
	5
	6
	2
	3


The experimental pumpkins were Cucurbita maxima cv. “Prince Crown” hybrid.  These were planted as seedlings having been raised in peat pots under glass.  Transplants were planted on 19/11/03 immediately after base fertiliser applications, treatments 3 and 4 also received side dressings on 24/12/03.  Five plants in each row/treatment were marked immediately on planting with a stake to indicate the base of plants to be sampled.

Irrigation was applied as required throughout the growing season.  Pumpkins were sampled for yield on 22/03/04, once vine senescence had begun in the autumn.  Mass of each pumpkin for each plant sampled was recorded for a total of 5 plants per plot.  Upon examining the data it was found that there was a tendency for plots at the edge of the experiment to have widely diverging yields and plants at the ends of plots tended to yield higher.  Data was trimmed accordingly.

Data was analysed using a general linear model with MiniTab the statistical package used.

Results and Discussion

Yield per plant and some other yield parameters are shown in the Table below.  

	
	Yield per Plant
	Number per Plant
	Fruit Weight

	Nil Control
	5.62
	1.7
	2.77

	Control: Bokashi made with Molasses but No EM
	5.67
	1.7
	2.80

	EM Bokashi applied to the ground at establishment
	5.01
	1.4
	2.84

	EM Bokashi applied as a side dressing only
	4.80
	1.3
	2.88

	EM Bokashi applied to the ground at establishment and as a side dressing
	6.14
	1.8
	2.75

	EM Bokashi (plus NuFert) applied to the ground at establishment
	5.60
	1.6
	2.92


Unfortunately, possibly due to a lack of evenness within the pumpkin line or within the field, none of the apparent differences were statistically significant.  This area still requires further work to clarify the effects of Bokashi on pumpkin/squash yield.  Pre-planting applications of Bokashi (manufactured by the same company) have been shown to increase squash yield (see Nature Farming Report 2004) 

3.8 Kyusei (Japanese) Nature Farming Area 2004

Introduction

This area provides a long-term study of the effect and interaction of EM and compost addition and a display of minimal tillage and use of mulching.  The experimental write up below refers to harvests taken in 2004 and the extent to which these were affected by the compost and EM Bokashi additions.

Materials and Methods

The 0.7 hectare area is divided into 15 plots with 4.5 m of buffer zone between them.  Within each plot are three 40 m raised beds (reduced to 20m in the second season) each being subplots receiving randomly designated applications of compost.  Compost analysis is given at the end of the report.

The treatments of EM, Control and Nil Control were allocated randomly to the 15 plots within 5 blocks.  EM Bokashi was applied at 2 tonne per hectare (counting only effective area on raised beds) to the EM plots (bokashi sourced from Kiwitaiki flora – equal parts of pine sawdust and broll combined with 0.3% EM and 0.3% molasses – fermented for 4 weeks).  The control treatment received bokashi also fermented with the same materials by Kiwitaiki Flora but with no EM.  The nil control area received no bokashi material.  

The crop rotation changes were adopted in the second year in order to better adapt this warm-temperate/sub-tropical system to the cool temperate climate of Canterbury New Zealand and allow a little more flexibility in harvesting.  The rotation followed in 2003-2004 growing season was as follows:

Year 1

Swede 

Year 2

Parsnip 

Year 3

Sweetcorn

Year 4

Squash

These changes are to be maintained with minor modifications in subsequent years e.g. possible substitution of daikon for swede and carrot for parsnip.  The experiment retains its robust nature as the only change is the vehicle for measuring the success of the three systems and compost treatments.

The crop residues from the previous season were incorporated by rototilling on 8 June 2003.  Bokashi from Kiwitaiki Flora was applied on 2 December 2003 and incorporated with a rototiller the following day.

All vegetables were sown from seed on 8 December 2003.  Each vegetable was sown in a 5m length of the beds according to the following pattern:

4. Swede variety “Magres” was sown with an Earthway Seeder on the fine seed setting in two parallel rows 0.5m apart.

4. Parsnip variety “Yatesnip” was sown with an Earthway Seeder on the fine seed setting in two parallel rows 0.5m apart.

4. Sweetcorn variety “Punchline” was sown with an Earthway Seeder on the corn seed setting in two parallel rows 0.5m apart.

4. Squash hybrid “Sweet Mama” was hand sown @ 1m intervals in the center of each bed.

Compost treatments were applied on 9 December 2003.

Crops were harvested progressively with each harvest event finishing with a complete block as shown in Table 1 below.

Table 1 Harvest dates for all four crops grown in the BHU Nature Farming experiment

	Block
	1
	2
	3
	4
	5

	Swede
	16/04/04
	21/04/04
	27/04/04
	04/05/04
	04/05/04

	Parsnip
	16/04/04
	21/04/04
	27/04/04
	04/05/04
	04/05/04

	Sweetcorn
	13/04/04
	13/04/04
	13/04/04
	15/04/04
	19/04/04

	Squash
	26/03/04
	26/03/04
	26/03/04
	29/03/04
	29/03/04


For swede and parsnip 1.2 linear meters of row was harvested (0.6m from each row) and ‘roots’ counted and weighed together.  For sweetcorn the number of plants and cobs was recorded as was total weight of the unshucked cobs.  For squash the number and weight of squash was recorded against individual plants.

Data was analyses using MiniTab statistical package with ANOVA and GLM models of analysis.

Results 
Swede

Swede populations were not significantly affected by Bokashi treatment or by compost treatment.  

	
	Plant Population (no/m)
	Fresh Root Biomass (kg/m)
	Mean Plant Mass (kg/plant)

	EM Bokashi
	21.7
	3.32
	0.164

	Control Bokashi
	21.7
	3.05
	0.161

	Nil Control
	21.2
	3.33
	0.167

	
	NS
	NS
	NS


Fresh root mass (kg/m row) was increased by 27% over the nil control by applying 100t per hectare compost.  Swede population (no/m row) and mean plant mass were not significantly affected by compost subtreatments.

	
	Plant Population (no/m)
	Fresh Root Biomass (kg/m)
	
	Mean Plant Mass (kg/plant)

	0t/ha Compost
	19.8
	2.85
	b
	0.161

	20t/ha Compost
	21.8
	3.24
	ab
	0.165

	100t/ha Compost
	22.9
	3.61
	a
	0.165

	
	NS
	p<0.001
	
	NS


Parsnip

Plant population of parsnips (number per meter row) was higher in the EM Bokashi treatment than in the control Bokashi (no EM).  There was however a decrease in the size of parsnips relative to the control Bokashi and nil control so there was no net gain in yield.

	
	Plant Population (no/m)
	
	Fresh Root Biomass (kg/m)
	Mean Plant Mass (kg/plant)
	

	EM Bokashi
	17.1
	a
	0.98
	0.056
	b

	Control Bokashi
	13.4
	b
	0.93
	0.071
	a

	Nil Control
	14.9
	ab
	1.03
	0.072
	a

	
	p<0.05
	
	NS
	p<0.05
	


The application of compost significantly increased the plant population relative to the nil compost treatment (p<0.001).  Mean per plant mass was the same between treatments so the fresh root biomass (kg per meter row) was higher for compost treatments.

	
	Plant Population (no/m)
	
	Fresh Root Biomass (kg/m)
	
	Mean Plant Mass (kg/plant)

	0t/ha Compost
	8.2
	b
	0.51
	b
	0.064

	20t/ha Compost
	19.7
	a
	1.24
	a
	0.064

	100t/ha Compost
	17.4
	a
	1.19
	a
	0.070

	
	p<0.001
	
	p<0.001
	
	NS


Corn

No differences were measured for corn that were attributable to Bokashi treatments.

	
	Plantno
	cobno
	Mass
	mass/pl
	mass/cob

	EM Bokashi
	18.7
	19.93
	4.668
	0.295
	0.24

	Control Bokashi
	18.3
	19.40
	4.476
	0.290
	0.24

	Nil Control
	19.4
	21.00
	4.843
	0.259
	0.23

	
	NS
	NS
	NS
	NS
	NS


Plant establishment/survival was much higher in the treatments receiving compost.  Plant number varied almost linearly with the quantity of compost applied.  The number of cobs and the harvested mass of cobs were similarly highest for the 100t/ha compost treatment.  The harvested mass per plant and the mass per cob were both inversely proportional to plant number.

	
	Plant no
	
	Cob no
	
	Mass
	
	mass/pl
	
	mass/cob
	

	0t/ha Compost
	7.1
	b
	8.13
	b
	2.099
	b
	0.318
	a
	0.258
	a

	20t/ha Compost
	11.7
	b
	13.40
	b
	3.243
	b
	0.300
	b
	0.238
	b

	100t/ha Compost
	37.6
	a
	38.80
	a
	8.645
	a
	0.239
	c
	0.224
	b

	
	p<0.005
	
	p<0.005
	
	p<0.005
	
	P<0.005
	
	p<0.005
	


The number of corn plants growing in each compost sub-treatment this year was in direct contrast to the pattern of plant survival the previous season.  This is due to drying effects in both cases but differences in management.  In the 2002-03 season compost was applied prior to the sowing of seed.  This meant that some seed (corn in particular that season) dried out in the compost it was sown into.  In the 2003-04 season reported in this report the compost was applied after the seed was drilled.  This meant greater survival for some seedlings most notably corn.

Squash

EM Bokashi and control Bokashi both increased the mass of squash produced per plant.  There were trends (not statistically significant) towards increased yield, increased survival, increased number of squash and increased size of squash that collectively would rank the three treatments as follows; 

EM Bokashi > Control Bokashi > Nil Control.

	
	Total no
	Total mass
	size
	survival
	no/plant
	mass/plant
	

	EM Bokashi
	4.3
	5.86
	1.41
	4.1
	1.0
	1.48
	a

	Control Bokashi
	3.9
	5.34
	1.45
	3.7
	1.0
	1.51
	a

	Nil Control
	3.7
	4.29
	1.30
	3.8
	0.9
	1.20
	b

	
	NS
	p<0.1
	NS
	NS
	NS
	p<0.005
	


The compost treatments greatly influenced the survival of the squash plants with high compost application resulting in lower survival.  The size of squash from the surviving was larger however resulting in no significant difference in yield for the plots
	
	total no
	
	Total mass
	size
	
	survival
	
	No/plant
	mass/plant
	

	0t/ha Compost
	4.6
	a
	5.26
	1.15
	b
	4.6
	a
	1.0
	1.15
	b

	20t/ha Compost
	4.3
	a
	5.07
	1.17
	b
	4.3
	a
	1.0
	1.16
	b

	100t/ha Compost
	2.9
	b
	5.16
	1.87
	a
	2.7
	b
	1.0
	1.91
	a

	
	p<0.001
	
	NS
	p<0.001
	
	p<0.001
	
	NS
	p<0.001
	


The mechanism for this is likely to have been the wind.  Plots with a higher compost input tended to grow more leaves (not reported here) and suffer more wind mortality and grow bigger fruit.

Discussion

This year has allowed the further refinement of techniques and collecting of data from the Nature Farming area.  The process continues to adapt this unique system to New Zealand’s unique set of conditions both at a biophysical and socioeconomic level.  

Winter green cropping has started and shelter is being established during the 2004 winter in the area.  This will help to mitigate such confounding influences as wind damage.

Analysis of Compost used for Nature Farming Area

	BHU Compost

	C:N Ratio
	15
	

	Total C
	22
	g/100g dry wt

	Org Matter
	37.9
	g/100g dry wt

	Ash
	62.1
	g/100g dry wt

	Dry Matter
	47.5
	g/100g as rcvd

	Total Ca
	14500
	mg/kg dry wt

	Total Mg
	3880
	mg/kg dry wt

	Total Na
	1550
	mg/kg dry wt

	Total K
	14300
	mg/kg dry wt

	Total N
	1.46
	g/100g dry wt

	Total P
	4740
	mg/kg dry wt


Further Experiments, Trials and Documents are available on the BHU website www.bhu.co.nz. 

4. Model Systems

4.1 Balfour Block

The entrance to the BHU has been redeveloped and planted in native trees and shrubs.  This will serve as an effective counterpoint to the ‘Home Garden’ model system that is to be established in this area  The shelter demonstrates a number of concepts related to native flora and its use in shelter.  Tagasaste nurse shelter has been planted to increase biodiversity (e.g. early spring bee fodder production) and the area will have an understorey of cow parsley also for biodiversity reasons (e.g. biological control promotion).

Balfour block has hosted two experimental sites for one of Dr Bruce Chapman’s PhD student’s Dharma, looking at novel biological control methods for Diamond backed moth (Plutella xylostella) in cabbages.  This includes the use of combinations of parasitoids and a local strain of fungus.

Yams were a successful crop in this area as was garlic by Wade Hoskings.  The area that was in garlic has been sown in a winter cereal greencrop.

Approximately one third of this block has been sown in a restorative mixed herb ley.

4.2 Howard Block

An area of Howard 1 is in winter greencrop for the SFF funded covercrop/squash mulch experiment.  In this area we will assess the effectiveness of various covercrop kill methods and assess their effects on yield of the winter squash cv ‘Sweet Mama’.

Garlic has been planted in a large area Howard 1 and 2 to capitalise on the fertility build up during the market gardening phase.  

Tunnelhouses and approximately one third of Howard block are still in commercial production under David Saunders.  David has benefited from the marketing and production expertise developed at the BHU.

4.3 Steiner Block

Another year’s successful onion seed was grown in this area.  This area also saw the production of silverbeet, leek, onion, spinach and celery seed grown outdoors for the organic seed project.

Additional tunnelhouses are being developed in this area to look at further protected seed production vs. outdoor production.

Combined national research results for this season from the organic seed production evaluation are available on www.organicseed.co.nz 

4.4 Chapman Block

The salad bag venture and home garden area were hosted in Chapman block as was a very well attended backyard bugs day.

Most of Chapman block is currently in restorative mixed herb ley with the exception of the salad venture area and Charles Merfield’s (Merf) carrot density seed production experiment as part of his BHU PhD scholarship.

4.5 Kyusei Nature Farming Block

Results for this area have been presented above.  The area not in experimental plots has been sown in restorative ley which will be harvested for compost and mulch production.  Between plot areas are being planted in Jerusalem artichoke for seasonal shelter provision as well as production.

4.6 Polyculture Block

Shelter for this area was planted in the winter of 2003 in the form of poplar cuttings.  Due to the early dry there was a poor take and this is to be supplemented.

Compost making has been reassigned to this area, closer to areas of biomass production and more accessible for manure delivery.

4.7 Vegetable Plots Area

The vegetable plots area was host to three linseed production experiments and a cover crop experiment in the 2003-04 season.  These have been reported variously above, with the exception of Farhad Dastgeib’s (Integrated Weed Management) collaborative linseed tine weeding experiment and cover crop production assessment which will be reported on www.bhu.co.nz.

This area has a range of green crops planted for Fahad Dastgeib to assess weed effects for crop production.  Most of this area is or will be sown in a mixed herb ley to increase fertility.

4.8 Low Exogenous Input

The second season of the 6 year rotation has been successful.  As with the previous season the biggest issue for the area was summer annual weeds.  Strategies are being developed that will help avoid some of these problems.

4.9 Medium Rotation

The medium rotation areas have been ‘bedded’ down in a restorative mixed herb ley.

4.10 Intensive Vegetable Beds

The 6 year rotation was implemented again this past season.  Unfortunately the comfrey again proved a real problem.  This spring will see the area in a short term ley to help control this ‘weed’ and we will look to reestablishing the area in the future.

4.11 Herb Area

The herb area has been ‘bedded’ down in a restorative mixed herb ley.

4.12 Granny Smith and Connoisseur Apples

The apples produced quite well, with the Granny Smiths being sold for harvesting for juice as pickers could not be sourced for selling to market.  Blackspot control was quite effective this year though powdery mildew was evident.

The connoisseur apples attracted attention in terms of budwood requests not just from the usual Quality Tree Company (Linda Gardener) but also from the NZ Tree Crops Association, Central Districts Branch in the form of a request for budwood of the cultivar Hetlina from Mark Christensen the branch chairman.  Waimea Nurseries of Richmond, Nelson, have taken two consignments of budwood this year for propagation of a number of varieties.

4.13 Home Area

This area has been maintained and the tunnelhouses will be used for the coming season’s onion seed crop.

5. Extension Work

5.1 Workshops

MAF SFF funded small farm workshops continued during the 2003-04 year with over 800 people on the email list and regular inclusion in the Christchurch Press Gardening Calendar.

July 2003 Workshop: Tree Crop Establishment.  How to choose the tree crop for your farm and circumstances. Establishment work for tree crops. Included Ross Jamieson of the Quality Tree Company (and Tree Crops Association) as an expert speaker.  Attendees 13.

August 2003 Workshop: Resilient Farm Design. A theoretical and practical demonstration of the value and methods for creating resilient farming systems - resilient to the challenges of pests, diseases, climate and economic factors.  This includes shelterbelt design, biodiversity, crop rotations, crop choices and fertiliser strategies. Attendees 21.

September 2003 Workshop: Cultivation Techniques. Good cultivation is a balance between achieving the aims of weed control / soil preparation and taking care of the effect on soil structure. This workshop looked no till methods, minimal tillage and the correct use of deeper cultivation.  Assessment of soil being ready for cultivation, choice of right implement for the job and some innovative tools. Attendees 22.
October Workshop: Non-Chemical Weed Management – Latest Techniques.  Comprehensive coverage of some of the best and latest techniques for successful non-chemical control of weeds including techniques and equipment used at the BHU.  Attendees 32.

November Workshop: Biofertilisers. The evidence for and limitations of biological fertilisers were presented and discussed in light of BHU and other research.  The workshop included latest information on use of biofertilisers in Asia. Attendees 34.

February Workshop: Composting and Fermentation - Latest Developments.  Comprehensive coverage of some of the best and latest techniques for making compost.  Included many small and medium scale techniques for making fermented alternatives to aerobic composts. Attendees 57.

March Workshop: Protected Cropping and Portable Tunnelhouses. The reasons for use of, and range available of protected cropping structures. A comprehensive examination of the pro’s and con’s of structures available on the market.  A look at the returns from, and economics of crops grown with and without protection for a range of vegetable crops.  Attendees 33.

April Workshop: Enviro-literacy. Learning to read and observe the land. Become proactive in your land management. Attendees 10.
May Workshop: Pasture Choices and Grazing Management. Pastoral Farming needn't be about the three 'R's of radiata, ryegrass and repens clover. There is now a wider choice than ever of grass species (and cultivars), clovers, other legumes, and forbs and plantain). The right pasture choices can lead to better animal performance and health, a stronger more drought and pest resilient pasture, and more even dry matter production over the year. On the Saturday workshop a special guest, David Musgrave, organic farmer, managing director of Functional Wholefoods, and mixed pasture expert presented part of the workshop. 10 Attendees

June Workshop: Intercropping/Companion Planting. What works and how to help it work best. Old gardening lore is full of companion planting ideas. In some cases science has confirmed the reliability of old experience. Usually there are a few tricks to maximising the benefits of this companion planting. Does broccoli love lettuce and tomato and do carrots love onions? They certainly go well together but for quite different reasons.  Including the practicalities of intercropping and the FABulous nature of Functional Agricultural Biodiversity. 18 Attendees.

5.2 Meetings and Field Days

The BHU had a site at the Small Farm Field Day (Riccarton Park Racecourse) on Saturday October 4th, attendance 4000 (with around 80 attending a talk on organic options for small holdings).  A major focus was on extension of information from the BHU and advertising the Small Farm workshops (almost 200 more names added to emailing list).

The BHU had an open day that coincided with the February workshops.  The open day focused on enhancing habitats for predatory biocontrol of insect pests.  The open day, held on 12, 14 and 15 February attracted over 300 people to the BHU.

5.3 Education

This year Tim taught 2 papers Bios 071 (Principles of Organic Production) and Bios 302 (Organic Primary Production) for Lincoln University.  In the second semester he will continue with teaching Bios 072 (Principles of Organic Practice) and Bios 303 (Organic Research topic).

5.4  Media

Regular articles in Canterbury Farming, NZ Gardener and Organic NZ.  Maintenance and upgrading of the BHU website www.bhu.co.nz .

6. People

6.1 Fulltime Staff

Tim Jenkins PhD Microbiology

Manager

Ivan Barnett

Farm Manager.

Don Pearson BHortSc(Hons)

Coordinator Research and Extension

6.2 Research and Summer 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). 

Dharma (PhD candidate) has set up his conservation biological control experiments for diamond back moth on brassicas using the wasp Diodegma which parasitizes the moth larvae and a local fungus strain (supervisor Bruce Chapman).

6.3 Part-time Staff and Volunteers

Steve Wylie ceased part-time employment to concentrate on his vegetable distribution and marketing business ‘Eat Your Greenz’.  Mark McGrath ceased employment to concentrate on his home vege box delivery system ‘Organics to U’.  The BHU helped incubate both now successful businesses.

Virginia Owen was part-time employed  (3 days per week) with particular focus on intensive vegetable production and marketing.  This employment ceased with the BHU stopping commercial production.  

David Saunders was employed to take over commercial vegetable production and run it now as a stand alone enterprise on his own account.

Satoshi Fukuda was employed briefly (after long term WWOOFing) to investigate Pyrrol Farming technology.

Volunteers: Tom Battisti, Stef Battisti, Yohei, Cindy, Charlene, Clara, Kumpei, Risa, Will, Satsuki, Tomoe, Kathrin

Much gratitude is expressed for the active support of these volunteers, students and staff.

7. Funding

The end of this financial year has seen the end of SFF funded project 01/021.  The Agmardt funding is also scheduled to finish with a final report due in August.

Fortunately the BHU has secured funding for the next three years from SFF funded project 04/010.  This funding is targeted at “Information and Demonstration of Integrated and Organic Techniques”.  SFF contribution is $60,000, $50,000 and $50,000 over the next three years respectively.

Next year the SFF funded project 02/011 on Small Farm Extension will be concluding.  We will seek to get this rolled over at the end of this period.

SFF funded project L03/003 looking at effective minimum till use of cover crops in organic systems is progressing well and will run for another two years.

Work for the Walnut Industry Group brought in significant revenue for the BHU this year.

Additional funding needs to be sourced to cover the budgeted cashflow deficit forecast for the current financial year.
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