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ABSTRACT
To understand the factors contributing to a severe outbreak of yellow dwarf 

of winged cereal-inhabiting yellow dwarf virus-transmitting aphids caught 

measures of virus infection resulting from primary and secondary aphid 
infestation, respectively. The results strongly suggest that infestation by 
winged aphids into cereal crops was higher than usual throughout winter 

development and reproduction) in the crop at this time, spreading YDV. 

the result of additional aphid build-up in cereal crops in September and 
October. The results emphasise the need to include measures of secondary 
aphid infestation and virus infection in future YDV forecasts.

INTRODUCTION
The aphid-transmitted yellow dwarf viruses (YDV), barley yellow dwarf virus and 

aphid Rhopalosiphum padi, known as the bird cherry oat aphid elsewhere, is the most 

insect and disease reservoirs such as grasses and forage cereals. Secondary infection 
results from aphids moving within crops and includes virus transmission by offspring 

end of May. Farrell & Stufkens (1992) concluded that the late sowing of cereal crops in 

but before late tillering, was considered to be the most effective protection against YDV 

© 2008 New Zealand Plant Protection Society (Inc.) www.nzpps.org     Refer to http://www.nzpps.org/terms_of_use.html





Arable & Vegetable Crops

Canterbury wheat farmers reported severe infestations of YDV in autumn-sown 

including cultivar, locality, elevation, sowing date and insecticide use, failed to reveal 
any relationships between these factors and virus incidence, possibly due to poor past 

infection resulting from primary and secondary aphid infestation in that year. In particular, 

suction trap and degree day accumulations of ambient temperatures at Lincoln (from 

METHODS
Wheat growth stages

elevations in Canterbury was supplied by farmers. The Sirius Wheat Calculator (Crop 

(R. padi, R. maidis, R. insertum, Metopolophium dirhodum, Sitobion miscanthi
S. nr. fragariae) caught in May to August for these years were collated.
Degree days

R. padi

in this calculation as this temperature was seldom reached in these months. Degree days 
were calculated from meteorological data at the Crop & Food Research Meteorological 

Rhopalosiphum
padi

RESULTS AND DISCUSSION
Wheat growth stages

elevations in Canterbury, are listed in Table 1. The data show that crops were at the 

September, although for most crops this period would have been from May to August. 

the May to August period.

TABLE 1: Approximate dates for Zadok’s growth stages (GS) for wheat crops 
sown in April, May and June 2005. 

Sown Emergence
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Figure 1 shows the numbers of cereal-inhabiting virus-transmitting aphids trapped in 

data from May to August with selective months combined, enabling a comparison of 

other years. For clarity and space, aphid data presented in both graphs are combined 
monthly values (traps were emptied weekly) whereas some data presented below are 

FIGURE 1: Numbers of aphids caught in a 7.5 m high suction trap at Lincoln 
(1982-2006) with respect to degree day accumulation for the same 
time period for the months of (a) May, (b) June, (c) July and (d) 

and horizontal lines denote the lowest degree days and aphid numbers, 
respectively, for years of high YDV incidence.

the number of cereal-inhabiting virus-transmitting aphids trapped was relatively high 
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R. padi.

parasitoid Aphidius rhopalosiphi Metopolophium dirhodum

Degree days – secondary infestation

Summary of the 2005 conditions 

(1) Degree day accumulations above a threshold for R. padi development for 

highest recorded. 
(2) Flights of cereal-inhabiting virus-transmitting aphids continued through 

late spring (especially November). 

(1) Infestation by winged aphids into cereal crops was higher than usual 

(2) The unusually warm winter enabled a greater than usual aphid build-up 
(i.e.through increased development and reproduction) in the crop at this time,
spreading YDV. 

the earlier aphid build-up in cereal crops in September and October.
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FIGURE 2: Numbers of aphids caught in a 7.5 m high suction trap at Lincoln 
(1982-2006) with respect to degree day accumulation for the same time 
period for (a) May to August, (b) July and July, (c) June to August and 

Vertical and horizontal lines denote the lowest degree days and aphid 
numbers, respectively, for years of high YDV incidence.

Forecasting YDV incidence
Years with high records of YDV incidence group well together in the upper right hand 

Teulon et al. 1999a, see also AphidWatch.com). However, Teulon et al. (1999a) noted 

in that year and recommended that a measure of secondary aphid infestation and virus 

Additional (in-depth) analysis of the data set presented here and other factors contributing 
to YDV incidence, such as sowing date, insecticide use and the proportion of aphids 
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carrying the virus into the crop, are likely to be informative in understanding the factors 
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