Kyusei (Japanese) Nature Farming Area 2004
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, 20 tonne per ha 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 two growing seasons to ensure adequate control of residual twitch and Californian thistle.  In the first two growing seasons there has only been annual applications 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 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:

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

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

3. 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
	survive
	no/plant
	mass/pla
	

	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
	
	survive
	
	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


