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Accessory host examination of Puccinia striiformis, P. graminis and P. triticina from wheat

Introduction

Summer survival of the three wheat rust species in Australia is important in the continuation of the lifecycle.  It also has an impact on the potential epidemics developing the following wheat season.  The wheat rusts in Australia only reproduce by means of uredospores (non-survival spore stage), and have a requirement for green, photosynthetic plant material on which to survive and reproduce.  Without the presence of living plant material, the rust is unable to survive for a long duration.  As wheat is a winter grown produce and therefore the major host of each of the rust species is generally absent in the summer, the method by which the rusts survive has long been queried by scientists both in Australia and overseas, in areas in which the telial stage is not either found or has a major role.
Several researchers have investigated the role of accessory grass hosts in the role of over-summering of the rusts species.  However, most researchers would suggest that the presence of susceptible volunteer wheat are most likely to have a major role in the over-summering.  The majority of grasses which have been examined are winter type grasses, which would be absent or in very low numbers (dependant on local climatic conditions) during the summer.  However, there are few published records on susceptibility of C4 grasses, such as those used as pasture, to the wheat rust species.

Part of this research was aimed at identifying any potential over-summering hosts amongst the C4 grasses.  In addition, potential summer native, introduced etc grasses have been identified, with the recommendations for seed collection outlined within the discussion (based on host records etc).

· Seeds of summer grasses (perennial pasture, natives) and other seeds such as barley varieties obtained from DAWA and commercial sources as available.  

· Chosen based on their natural or introduced occurrence in the region (wheatbelt) or their known association with rust.

· Examine the susceptibility of all three wheat rust species on the grasses.

Materials and Methods

1. Plant seeds of grass species in lots of 5 (Table 1).  Three replicates per species, with 5 plants per pot (add more seed to overcome low germination rate commonly associated with the grass species).  Use the same mixture and growth conditions as the wheat pots.

2. Plant Tincurrin wheat as above for control of inoculation, HOWEVER, may need to plant out later than the grass species.

3. Wait until the grass species have produced equivalent growth to the point at which the wheat would be inoculated.

4. Inoculate 15 pots with 100mg spores suspended in 5mL light mineral oil.

5. Incubate for 48 hour with moisture (as per wheat).

6. Place in glass house (around 24 (C SR & LR or 15 (C for YR).

Disease assessment

Examine and assess disease at 14/21 days.  Record all symptoms, including 

1. Pustule types for susceptibility/resistance response.

Results

Table 1
Pustule type of grasses inoculated with wheat rust species.

	Grass species (common name)
	Variety
	Stripe rust
	Leaf rust
	Stem rust

	
	
	
	
	

	Chloris gayana (Rhodes grass)
	Katambora (diploid)
	0
	; (0–;)
	0 (0–;)

	Chloris gqyana (
	Callide (tetraploid)
	0
	0
	0

	Cynodon dactylon (Couch grass)
	Giant bermuda couch
	;
	;
	;

	Digitaria eriantha (Digit grass)
	Premier
	0
	0
	0 (0–;)

	Digitaria milanjiana (Jarra digit grass)
	Strickland finger
	0
	;
	0 (0–;)

	Erharta calycina
	
	0
	
	

	Enteropogon acicularis (Curly windmill grass)
	
	0
	
	

	Panicum coloratum (Bambatsi panic)
	Bambatsi
	;
	0 (0–;)
	0

	Panicum maximum (Panic)
	Gatton Panic
	;
	;
	;

	
	Green Panic
	0
	;
	0

	Pennisetum clandestinum (Kikuyu)
	
	0
	
	

	Phalaris aquatica (Phalaris)
	Holdfast
	0
	
	

	Setaria sphacelata
	Solander
	0
	
	

	Themeda triandra (Kangaroo grass)
	
	0
	
	

	Thinopyrum ponticum (Tall wheat grass)
	
	0
	
	

	Urochloa decumbens (Signal grass)
	
	0
	
	

	
	
	
	
	

	Hordeum vulgare (barley)
	Barque
	;
	1 (;–1)
	; (0–1)

	
	Baudin
	; (0–;)
	; (;–1)
	1 (0–1)

	
	Gairdner
	;
	; (;–1)
	1 (;–1)

	
	Hamelin
	;
	; (;–1)
	; (;–1)

	
	Keel
	; (0–;)
	;
	1 (;–1)

	
	Skiff
	; (0–;)
	; (;–1)
	1 (0–1)

	
	Stirling
	;
	;
	; (0–;)

	
	WABAR 2175
	;
	; (0–1)
	1 (0–1)


Pustule types (Pfender 2001):
0 = no visible symptoms, ;  = necrotic flecks, 1 = very small pustules with limited sporulation surrounded by necrosis or chlorosis, 2 = medium-size pustules with chlorosis, 3 = large pustules with abundant sporulation and marked chlorosis, 4 = large pustules with adundant sporulation and little or no chlorosis.  Most frequent pustule type (range in parentheses).
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Figure 1:   Hordeum vulgare cultivars inoculated with Puccinia graminis f.sp. tritici.
A. Skiff cultivar showing extensive necrosis of the leaf and sporulation of the wheat rust pathogen;  
B. Baudin cultivar exhibiting pustules
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Figure 2:   Necrotic flecking on Chloris gayana cv ‘Katambora’ inoculated with Puccinia triticina (leaf rust of wheat).


1

[image: image4.jpg]


