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Seed dressings can affect barley variety establishment and yield in the Mallee 
GRDC ‘Southern Barley Agronomy Project’
Kenton Porker & Rob Wheeler SARDI, Adelaide
Karoonda MSF Trial Site
Key messages from 2010 Results:

	· Fungicide seed dressing treatments can significantly reduce (Triademinols), or increase (Carboxin based products) coleoptile length and potentially affect plant establishment in barley. 
· Care at sowing should be taken when Triademinol based dressings are used in conjunction with short coleoptile varieties such as Hindmarsh.

· Seed dressing treatments have the potential to impede physiological development of plant that may or may not relate to yield losses depending on seasonal conditions.


Aims: 

· To identify seed dressing treatments that have the potential to improve and or reduce establishment and incidence of disease within new barley varieties grown in the Mallee. 
Background:
Barley varieties differ in coleoptile length; an important characteristic that contributes to the maximum depth that a variety can be sown and survive.  Triadimenol based seed dressings are well known for their effect in reducing coleoptile length and hence the potential establishment of short coleoptile varieties when sown at depth (Fettel, 2010). Other seed dressing treatments claim to lengthen coleoptiles and improve seedling health; however there is little data available to date. Exploring alternate seed dressings offers new possibilities in minimizing some of the consequences associated with deep sowing short coleoptile varieties. 
About the trial:

A completely randomised and replicated (three times) factorial plot trial (17 square metre plot area) was conducted at the Karoonda MFS site in 2010, to study the effects of seed dressings in new barley varieties in a sandy loam soil. The varieties and seed dressing treatment factors were sown at both deep and shallow sowing depth as per details below. 
	Sowing Date:  7 June 2010
	Fertiliser: 75kg/DAP + 2%Zn at sowing

                   20kg N/ha @ Growth Stage 31

	Equipment: Direct drilled with press wheels
	Seed rate: 145 seeds/m2 

	Sowing Depth:          Deep Sow - 80 mm (3.1”inches)        Shallow Sow - 30 mm (1.2”inches)

	Varieties:  (2)     
	Hindmarsh = inherently short coleoptile, Fleet = inherently long coleoptile

	Seed Treatments (4):
	Advance®
	Baytan T  ®
	Dividend  ®
	Control

	Active Constituents:
	400g/L Carboxin, 3.2 g/L Cypermethrin
	150 g/L Triadimenol, 4 g/L Triflumuron
	92 g/L Difenoconazole, 23 g/L Metalaxyl –m
	no seed dressing

	Applied Rate: (ml/100kg seed)
	250mL

(label claims to lengthen coleoptiles)
	100mL

(Known to shorten coleoptiles)
	260mL

(Claims to provide greater seedling health)
	


Assessments:

The collection of data at the trial site included;

· Coleoptile length of barley varieties (mm)

· Plant Establishment (plant/m2) 5 weeks post sowing

· NDVI - Early Vigour/ Biomass (NDVI measured by GreenSeeker) 

· Tillers/m2   and Plant Development Scores (Growth Stage) 

· Weed Counts (plants/m2)

· Root Disease, Rhizoctonia (patchiness)

· Grain Yield (t/ha)

· Grain quality (screenings, test weight, protein, retention, 1000 grain weight)

Results:
Significant treatment effects were first detected in both plant establishment and coleoptile length (Figure 1 & Figure 2). Coleoptile lengths differed between varieties, as expected, with Fleet significantly longer than Hindmarsh.  However, the seed dressing Advance increased coleoptile length in both varieties by approx 10mm.  Advance contains the active ingredient Carboxin; a known growth enhancer which is contributing to the increase in coleoptile length. Baytan has the active ingredient triademinol which is known to reduce coleoptile length. Baytan reduced the coleoptile of Hindmarsh by approx 20mm relative to control and 30mm compared to the Advance treated seed.  According to the Dividend label, this product does not reduce coleoptile length and based on these experiments, this appears true. The effects of seed treatment on coleoptile length were closely correlated to affects on crop establishment (Figure 2).  Baytan significantly reduced plant establishment at deep sowing in both Fleet and Hindmarsh because of its effect on shortening coleoptile; however Advance increased Hindmarsh establishment at deep sowing and more so than its effect on Fleet. Dividend has the active ingredient difenoconazole and metalaxyl-M, the former from the triazole family which could potentially delay emergence. However, it does not appear to have caused any reduction in emergence and Dividend actually improved establishment in Hindmarsh relative to the untreated control. This effect does not appear to be related to coleoptile length and may suggest that Dividend is improving plant establishment by other means.
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Figure 1 Coleoptile length of Hindmarsh and Fleet in response to deep sowing (80mm) and seed dressing treatments (fungicides) applied at recommended rate at Karoonda, SA 2010
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Figure 2. Plant establishment of Hindmarsh and Fleet in response to deep sowing (80mm) and seed dressing treatments (fungicides) applied at recommended rate at Karoonda, SA 


Grain Yield

Variety, sowing depth, and dressing treatment each interacted to influence grain yield (Table 1).

Table 1. Grain yield at Karoonda, 2010 showing the relationship between variety, sow depth, and seed dressing
	Sow Depth
	Seed Dressing
	Hindmarsh
	Fleet

	Deep
	Advance
	3.10
	d
	3.54
	ab

	
	Baytan
	2.75
	f
	3.39
	bc

	
	Control
	2.95
	de
	3.09
	d

	
	Dividend
	2.80
	ef
	2.94
	de

	Shallow
	Advance
	3.06
	d
	3.43
	bc

	
	Baytan
	3.60
	a
	3.64
	a

	
	Control
	3.07
	d
	3.31
	c

	
	Dividend
	3.14
	d
	3.00
	d

	CV%
	
	4.4

	LSD (5%)
	
	0.17


In the absence of any seed dressing (control),  Hindmarsh was unaffected by deeper sowing (relative to shallow) and produced the same grain yield as Fleet.  Fleet on the other hand yield slightly higher at shallow sowing.  
 Advance did not offer any improvements in grain yield at shallow sowing in either Fleet or Hindmarsh, while at deep sowing Advance significant improved the yield of Fleet by 15% to produce the highest yielding treatment at deeper sowing, and matching the highest yields from shallow sowing.  Advance provided greater yields in Hindmarsh compared to Dividend and Baytan at deep sowing but yielded the same as untreated from both deep and shallow. 

Baytan applied under shallow sown conditions, produced the highest yielding treatment in both varieties. However at deeper sowing Baytan increased the yield of Fleet while reducing the yield of Hindmarsh. The initial reduction in plant establishment within Baytan treated Hindmarsh at deep sowing followed through until grain harvest resulting in 12% less yield than the Advance treatment, 7% less than untreated, and similar yields to the Dividend treated seed. At shallow sowing Baytan increased yield considerably over all other seed treatments and untreated by 15% confirming it is one of the most effective seed treatments when coleoptile length is not a limiting factor. 

Dividend had no effect relative to the untreated control at either sowing depth within Hindmarsh but caused a significant yield loss within shallow sown Fleet. Dividend treated Hindmarsh responded similar to Baytan, yielding as low as Baytan treated seed at deep sowing, and the same as untreated and Advance at shallow sowing.  This suggests that Dividend is either not controlling disease effectively or having a negative impact on plant growth (ie root development), particularly in Fleet, suggesting it is not likely to be related to coleoptile length. 

Treatments generally did not show any interactive affects on grain quality. Varietal differences between Hindmarsh and Fleet were evident with Fleet having lower test weights than Hindmarsh while the Dividend treatment produced the greatest negative effect on grain weight, screenings, and protein. 
Table 2. Grain quality (Grain weight, screenings, and Protein averaged across all varieties and sowing depth, Karoonda 2010. 

	Seed Dressing
	Grain weight (mg)
	Screenings (%<2.2mm)
	Protein (%)

	Advance
	50.4
	0.7
	11.3

	Baytan
	49.7
	0.5
	11.3

	Control
	51.1
	0.5
	11.8

	Dividend
	48.6
	1.1
	10.9

	LSD (5%)
	1.1
	0.4
	0.35


Conclusion:
Coleoptile length in barley is influenced by variety and seed treatments. Short coleoptile varieties have reduced emergence from depth and fungicidal seed dressing treatments can significantly reduce (Triademinols) or increase (Carboxin based products) plant establishment. Care at sowing should be taken when Triademinol based dressings are used in conjunction with short coleoptiles varieties such as Hindmarsh. Dividend seed dressing may also suppress barley plant growth. However, despite large differences in establishment resulting from seed dressings, crop yield may be unaffected, depending largely on the seasonal conditions following establishment and the extent to which establishment is reduced and the level of disease present throughout the season.  
Future Directions:
Trials this season will seek to identify differences in the onset of disease and ‘patchiness’ amongst treatment factors, focus on looking at some more alternative seed treatments and clarifying the response from the Dividend treatment.  
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