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Abstract


Plots were resown on the 3rd and 4th of April at both Redcliff and Glen Finnan sites. 2017 sown sites have been retained for monitoring at Redcliff but the weed burden at Glen Finnan (particularly sorrel) was too high to be worth persisting with either of the 2017 sowings at that site.

Germination / seedling emergence has been non existent ot the Glen Finnan site and given the seasonal conditions and the forecast for spring it is unlikely that this site will see any significant establishment of the sown cultivars this year. Serious consideration will need to be given to the ongoing plans for this site.

At Redcliff Avila yellow serradella has been able to regenerate from last years seed set and seedling counts for this cultivar are far better than for the Santorini cultivar or the Goulburn sub clover

The 2018 sowing at Redcliff has been reasonably successful with seedling counts of the target species around 40 to 80 plants per square metre. Conditions are very dry, however, and the conversion of this plant population into spring biomass will depend on receiving usefull rainfall early in spring.
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[bookmark: _Toc521068402]Milestone description
[bookmark: _Toc521068403]Key Performance Indicator(s)
Participatory research site pasture regeneration data collected (establishment data if resowing) and submitted to Graminus Consulting (within 4 weeks of collection) via the data management system. Briefly assess progress in the experiments; make recommendations on actions required to ensure research objectives can be met.  Provide update on communication and extension activities..
[bookmark: _Toc521068404]Materials and Methods
[bookmark: _Toc521068405]Participatory Research Location 1  
[bookmark: _Toc521068406]Location and Soil Type
Two participatory research sites have been established on the property Glen Finnan. The soil at this location is derived predominantly from the typical slate/shale association that crosses the Monaro and is a soil type that represents around a third of the arable area in the region.
Detailed soil testing for each trial site at this location was completed by replicate and the results shown in the table below.
	
	
	Colwell P
	Olsen P
	PBI
	PBI
	KCl40
	Colwell K

	
	
	mg/kg
	mg/kg
	colwell 
	unadjusted
	mg/kg
	mg/kg

	Glen Finnan South 
	Rep 1
	37.4
	12
	76.1
	69.3
	10.6
	51.2

	
	Rep 2
	41.2
	14
	71.6
	64.1
	8.79
	57.7

	
	Rep 3
	32.6
	11.7
	48.1
	42.6
	7.27
	46.8

	Glen Finnan East 
	Rep 1
	18.4
	6.2
	44.2
	41
	6.5
	81

	
	Rep2
	20.5
	6.25
	45.3
	41.8
	6.6
	82.2

	
	Rep 3
	19.3
	5.71
	43.2
	46.5
	6.4
	69.5



Soil P levels are significantly higher than indicated by the initial testing. This is most likely due to a mineralisation of P occurring after the paddock was browned out in spring. At the time of the first sample the conditions had been wet and pasture growth very good which may have resulted in the two tests being at the opposite ends of the seasonal range.
The Glen Finnan East site is still within the range of soil P desired for the experiment.
[bookmark: _Toc521068407]Trial Design
All trials were randomised using the spreadsheet tool provided by Graminus Consulting. Trial designs as they were applied in the paddock are shown below.
	

	


	
	

	

	


[bookmark: _Toc521068408]Participatory Research Location 2 
[bookmark: _Toc521068409]Location and soil type
Two sites have been established on the property Redcliff. The soil at this site is also derived predominantly from the typical slate/shale association that crosses the Monaro.
Detailed soil testing for each trial site at this location was completed by replicate and is shown in the table below.
	
	
	Colwell P
	Olsen P
	PBI
	PBI
	KCl40
	Colwell K

	
	
	mg/kg
	mg/kg
	colwell 
	unadjusted
	mg/kg
	mg/kg

	Redcliff East 
	Rep 1
	16.1
	4.74
	56
	53.2
	5.5
	279

	
	Rep 2
	15.3
	5.7
	55.5
	52.8
	7.7
	291

	
	Rep 3
	13.5
	5.81
	56.8
	54.4
	7.5
	284

	Redcliff West 
	Rep 1
	23.3
	6.13
	109
	104.3
	8.8
	296

	
	Rep2
	25.3
	5.42
	107.1
	102
	8.7
	353

	
	Rep 3
	21.4
	5.54
	94.3
	90.2
	7.2
	288



Again the Colwell P levels were significantly higher than the original testing and is presumed to be the result of the mineralisation of P subsequent to the initial spray treatment of the sites. In the case of these sites at Redcliff the west site is around the desired P level on the basis of this second test but the Redcliff East site will require some additional P to bring it up to the target lof around 20 mg P/kg (Colwell).
[bookmark: _Toc521068410] Trials Design
The Graminus spreadsheet was again used to randomise the plots and the layout of the Redcliff trials is shown below.
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[bookmark: _Toc521068411]Site Fertiliser use.
Soil test information from samples collected in Spring 2017 was used to calculate appropriate levels of phosphorous to be applied to achieve target P levels. In consultation with Richard Simpson it was decided to apply P differentially on each plot according to soil test and target P level. At Redcliff no soil tests were collected for the area to be sown in 2018 so no braodcast application of fertiliser was able to be calculated. However 100kg/ha of Mo Superphosphate was applied through the drill at the time of sowing in April 2018 
The original 2017 sown plots at redclif had the following application of Triple Superphosphate on the 25th of May 2018 in an attempt to lift the soil test to the target level for each plot.

Application of Triple Superphosphate to the 2017 sown plots at Redcliff
	Triple Super Analysis
	21%
	P
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	East
	kg P/ha
	kg TS/ha
	g TS/plot
	
	
	West
	kg P/ha
	kg TS/ha
	g TS/plot
	

	E1
	12.4
	60.19417
	265
	g
	
	W1
	8.2
	39.80583
	175
	g

	E2
	5.7
	27.6699
	122
	g
	
	W2
	0
	0
	0
	g

	E3
	22.8
	110.6796
	487
	g
	
	W3
	10.2
	49.51456
	218
	g

	E4
	6.7
	32.52427
	143
	g
	
	W4
	11.6
	56.31068
	248
	g

	E5
	11.9
	57.76699
	254
	g
	
	W5
	3.7
	17.96117
	79
	g

	E6
	22.4
	108.7379
	478
	g
	
	W6
	7.1
	34.46602
	152
	g

	E7
	10.7
	51.94175
	229
	g
	
	W7
	0
	0
	0
	g

	E8
	9.7
	47.08738
	207
	g
	
	W8
	7.3
	35.43689
	156
	g

	E9
	18.7
	90.7767
	399
	g
	
	W9
	0
	0
	0
	g





At Glen Finnan where a resowing of the correct seed was attempted in 2017 soil tests were taking in late spring of 2017 so it was possible to determine whether the trial plots which were resown in 2018 needed any additional fertiliser. No fertiliser was used at sowing time through the seed drill.
Mostly the phosphorus levels exceeded the target levels desirable for the trial on all plots other than plots 1 and 5 of the Easterly Apsect and a small amount of triple superphosphate was applied to these plots on the 30th of May 2018 as shown in the table below.
Application of Triple Superphosphate to the 2018 sown plots at Glen Finnan
	Triple Super Analysis
	21%
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	kg P/ha
	kg TS/ha
	g TS/plot
	
	
	kg P/ha
	kg TS/ha
	g TS/plot

	GSB1
	0
	0
	0
	
	GEB1
	3.7
	17.96117
	90.52427

	GSB2
	0
	0
	0
	
	GEB2
	0
	0
	0

	GSB3
	0
	0
	0
	
	GEB3
	0
	0
	0

	GSB4
	0
	0
	0
	
	GEB4
	0
	0
	0

	GSB5
	0
	0
	0
	
	GEB5
	11.2
	54.36893
	274.0194

	GSB6
	0
	0
	0
	
	GEB6
	0
	0
	0

	GSB7
	0
	0
	0
	
	GEB7
	0
	0
	0

	GSB8
	0
	0
	0
	
	GEB8
	0
	0
	0

	GSB9
	0
	0
	0
	
	GEB9
	0
	0
	0

	
	
	Total
	0
	
	
	
	Total
	364.5



[bookmark: _Toc521068412]Trial Design 2018 sowing
Due to the sowing of an incorrect variety  in 2017 the trial has ben resown at both sites. As reported the trial was resown in late Autumn of 2017 at Glen Finnan. However, this late sown trial failed to establish and was sprayed out in late spring of 2017 in preparation for resowing in 2018. At the Redcliff site initial preparation did not allow for the resowing of the trial in 2017 so an extended area was prepared for sowing in 2018 by spraying with Glyphosate in the spring and early summer of 2017-18. The two sites were resown on the 3rd and 4th of April 2017 using the original trial layouts shown above. Plots were also orientated the same way in relation to the slope but were sown using a different seed drill to 2017 so the plot dimensions have been altered to accommodate the machine used. Plot dimensions for the 2018 sowing are now 15m x 2.8m at the Redcliff site and 12m x 4.2m at the Glen Fnnan site.
[bookmark: _Toc521068413]Success in meeting the milestone
[bookmark: _Toc521068414]Results 
[bookmark: _Toc521068415]Seedling Counts (Glen Finnan 2018 sowing)
Conditions since sowing in April 2018 have been extremely dry and with these dry conditions has been some very harsh frosts interspersed with unseasonably warm temperatures. There has been almost 20ºC difference between the highest and lowest daily minimum temperatures this month which can be very damaging to seedlings.  Seedling germination 
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	Overview of Glen Finnan South site on the 30th of May 2018
	
	Drill rows showing nil establishment at Glen Finnan 30th of May 2018.

	[image: ]
	
	[image: ]

	Overview of Glen Finnan East site on the 5th of July
	
	Drill rows showing nil establishment at Glen Finnan 5th of July 2018.




has been checked at Glen Finnan on the 30th of May (8 weeks post sowing) and the 5th of July (13 weeks post sowing) and no seedlings were visible on either occasion. 
Rather than counting seedlings as zeros, photos were taken at three locations in each plot to demonstrate how consistently bare the plots were at the 5th of July visit. It is hoped that with rain and spring warmth some germination may occur but it is unlikely that the subterranean clover treatment will then have sufficient season length to set any seed this year. Being non determinant in their phenology the serradellas may be able to set some late seed but this will remain to be seen. A discussion as to the likely need to resow this site again will be needing this Spring if it can possible fit into the overall schedule of the project.
[bookmark: _Toc521068416]Regeneration Seedling Counts Redcliff (2017 sowing)
The two aspects at Redcliff have not received the same grazing pressure over the Autumn of 2018. At some stage through this period sheep from a neighbouring paddock have broken through the fence and been able to graze the west facing trial plots while the East facing trial area remained ungrazed. As photos will show the 2017 sown area on the westerly aspect has very low ground cover compared with the easerly aspect which had the potential for a differential impact on regeneration. Seedling counts back up this likely differential with all three treatments achieving higher counts on the western aspect compared with the eastern aspect. Overall while the seedlings are still small for the time of year there is potential for the legumes (especially the Avila yellow serradella) to generate considerable biomass in spring depending on rainfall.
Regeneration Data at Redcliff
	Treatment
	Red East
	Red West

	
	Sub Clover
	Serradella
	Sub Clover
	Serradella

	Avila (Yellow Serradella)
	5
	75
	8
	147

	Santorini (Yellow Serradella)
	0
	3
	3
	19

	Goulburn (Sub Clover)
	3
	0
	56
	0
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	Overview of Red East 2017 sown plots 30/7/18
	Typical ground cover of the 2017 Plots 30/7/18
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	Overview of Red West 2017 sown plots 30/7/18
	Typical ground cover of the 2017 Plots 30/7/18



[bookmark: _Toc521068417]Seedling Counts Redcliff (2018 sowing)
Weed control prior to sowing seemed to be excellent although there was not much opportunity for any effective control of new weed seedlings prior to sowing due to the dry conditions. Seedling emergence has been monitored several times since sowing and emergence has been staggered. Seedling emergence was deemed adequate for counting on the 30th of July when there was a large range in seedling size. Care was taken to identify individual seedlings where larger seedlings had begun to overlap.

Average Seedling Counts for the 2018 sowing at Redcliff
	Treatment
	Red East
	Red West

	
	Sub Clover
	Serradella
	Sub Clover
	Serradella

	Avila (Yellow Serradella)
	2
	81
	1
	65

	Margurita (Pink Serradella)
	0
	51
	0
	35

	Goulburn (Sub Clover)
	73
	0
	48
	0



Seedling counts were higher on the eastern aspect compared with the western aspect for all the sown cultivars which makes sense as it is more protected from the prevailing westerly winds and the late afternoon sun.which would serve to keep this aspect moist for longer after the few rainfall events experienced over autumn.
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	Goulburn seedlings Red East 2018 sowing
	Serradella Seedlings Red West 2018 sowing



[bookmark: _Toc521068418]Discussion
Extremely dry and cold temperatures at times have meant that germination of the new sowing has been nil at the Glen Finnan site this Autumn / Winter. The lack of weed germination is further evidence of how extreme these conditions have been at this site. The future of this site will need to be discussed as there is little likelihood that successful germination will occur early enough in spring for good biomass or seed production which will hamper the ability to take regeneration measurements in autumn/winter 2019.
The Avila serradella appears to have regenerated to some degree at the Redcliff site and surprisingly is the best on the west aspect where heavier grazing had reduced the biomass prior to germination. Seedling counts for the 2018 sowing with the inclusion of Margurita pink serradella has been satisfactory especially under the weather conditions experienced. The ongoing presence of Avila serradella and Goulburn sub clover from the 2017 sowing especially on the westerly aspect should give a valuable opportunity to observe the relative persistence of Avila and establish its credentials as a possible low P requirement legume for Monaro pastures.
There is a cohort of thistles that have germinated on the Redcliff site which will require some control action as spring progresses. At present  they are too small to take action but some targeted herbicide use may be warranted in early spring
	[image: ]
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	Typical pasture conditions near Redcliff 25 May 2018
	
	Typical pasture conditions near Redcliff 30 July 2018



[bookmark: _Toc521068419]Conclusions/recommendations
[bookmark: _Toc521068420]Site re-sowing 
Discussions between all parties involved will be needed in spring to decide on the fate of the Glen Finnan site.

[bookmark: _Toc521068421]Communications
One newsletter article in the MFS June Newsletter which was distributed to the membership base (71 farm businesses). 

[bookmark: _Toc521068422]Appendix (optional)
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