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Russian Wheat Aphid, Diuraphis noxia
(Mordvilko): A New Insect Pest of Small Grains

in Arizona

Gary Dick and Leon Moore

INTRODUCTION

The Russian Wheat Aphid, Diuraphis noxia (Mordvilko) (RWA), is a new, potentially serious insect pest of
small grains in Arizona. Aphid specimens collected by Dale Fullerton near Maricopa, Pinal County, Arizona, on
17 March 1987 were identified as RWA, establishing a new state record. Subsequent sampling confirmed RWA in
Maricopa, Pima, Graham, Greenlee and Cochise counties.

Russian wheat aphids have rapidly become a severe pest of small grains in an area from Texas to Wyoming.
The purpose of this report is to alert small grain producers, researchers, commercial applicators, and PCA's to the
potentially damaging presence of RWA in Arizona, and to present a brief overview of RWA.

ECONOMIC IMPACT

Russian wheat aphid infestations were generally very light in Arizona in the spring of 1987. In the
Florence /Coolidge area of Pinal County, only one of eight fields was lightly RWA- infested. Most infestations
were limited to occasional tillers within moisture -stressed areas of fields, or they were along field margins in plants
not reached by irrigation. At the Maricopa Agricultural Center, limited- irrigation barley was more heavily infested
than were adjacent fully- irrigated small grains.

In only two known instances, RWA levels approached economic thresholds (proposed by Du Toit & Walters
1984) in producer fields in 1987. On 9 June 1987, in an earlier infestation, a late- maturing wheat field near
Mammoth had 8 to 16 percent of tillers damaged as heads were emerging. A second field, near Willcox, was
treated when 25 percent of tillers were infested (T. Haas, personal communication). Moisture stress did not appear
to be a factor in these two infestations.

The threat of RWA to future Arizona small grain crops is not well- defined at this time. The threat may vary
with location in the state, but at any given location, the potential for damage should not be taken lightly until more
is learned about locally- occurring RWA populations.

If RWA becomes well established in Arizona, the potential economic impact is great. Wheat and barley worth
$51.4 million were harvested from 174,000 acres in 1985, the latest year for which figures are available.
Approximately 62 percent of the wheat and barley acreage, with grain valued at $30.6 million, is grown within the
six RWA -infested counties (Brantncr et al. 1986). In Colorado, yield reductions exceeding 50 percent have been
attributed to RWA (Peaks 1987).

57



Based. on 1985 production /value figures, and using a 50 percent yield reduction figure in a worst -case scenario
(assuming widespread and uniform damage), Arizona producers could lose $15 million in the six infested counties.
This figure is conservative; it does not take into account consequential losses, such as the cost of insecticide
treatment, quality reduction (25 percent of the wheat acreage in the infested counties is durum) and the possibility
of loss due to RWA- transmitted viruses.

The 1986 situation in Colorado supports these figures. Ninety thousand acres were insecticide -treated and 5
million bushels of grain were lost to RWA. The total loss due to RWA was estimated at $13 million, ignoring the
possibility of aphid -transmitted disease (F. Peairs, personal communication).

It should be re- emphasized: this is what could occur in a worst case scenario. Infestations to date in Arizona
have generally been well below economically -damaging. levels. It is hoped that Arizona can utilize the experience
of other states and countries to avoid a serious problem with RWA.

HISTORY OF THE RUSSIAN WHEAT APHID

The Russian wheat aphid was reported as a pest of small grains in the USSR in the early 1900's. It
subsequently spread to several other Mediterranean and Middle East countries. Under the Mediterranean climate,
little population increase occured and the RWA remained a minor pest. In 1978 RWA became established in
South Africa, apparently due to a more favorable climate; severe wheat damage resulted (Walters 1984).

The aphid was discovered in central Mexico in 1981 and, by 1986, had spread northward into Texas. Since
its discovery near Muleshoe, Texas, the spread of RWA in the U.S. has been rapid (Fig. 1). By 2 July 1987, 196
counties in 10 states were known to be RWA -infested. The Willcox, Arizona, area had unconfirmed sightings of
RWA in 1986 (D. Danielson, personal communication), but its presence in the state was not officially recognized
until March 1987.

Most RWA research to date has been conducted in the Mediterranean region and in South Africa. Walters
(1984) summarizes South African research through 1982. Thompson (1987) provides a list of 40 RWA references
through 1986. Additional research results should be forthcoming from those U.S. states suffering RWA
infestations in 1986 and 1987.

IDENTIFICATION OF THE RUSSIAN WHEAT APHID

The RWA is small, light grayish -green except for dark endings of the antennae and legs, and has an elongated
cigar- or spindle- shaped body. Unlike the corn leaf aphid, Rhopalosiphum maidis and the greenbug, Schizaphis
graminum, the RWA's comides ( "tailpipes ") are nearly invisible. The RWA does not have the dark -green
longitudinal stripe down the back that is characteristic of the greenbug. In lateral view, RWA adult females are
distinctly "two- tailed ". Adults are usually non- winged until populations become high and winged forms begin to
migrate from overcrowded host plants. The Russian wheat aphid is commonly found associated with the greenbug,
corn leaf aphid, and the oat bird -cherry aphid, Rhopalosiphum padi. Peairs (1987) provides photographs of the
RWA, its damage, and its morphology compared to other common small grain aphids.
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HOST PLANTS AND DAMAGE SYMPTOMS

Wheat (all types) and barley are the preferred agricultural hosts of RWA, but oats and rye are also suitable
hosts. Russian wheat aphids have not yet been found in oats in Arizona, but 12 of 12 oat fields sampled in Laramie
and Goshen Counties, Wyoming, on 25 June 1987, were heavily RWA -infested (Thompson 1987). Volunteer small
grai "ns are reported to be the major over- summering hosts for RWA in South Africa (Hewitt et al. 1984), Colorado
( Peairs 1987) and presumably for other infested areas.

Several non -crop grasses serve as alternate RWA hosts, providing a link between small grain seasons. These
alternate RWA hosts are: wheatgrasses (crested, intermediate, bluebunch, and western); plains bluegrass;
squirreltail; cheatgrass; Arizona fescue redono; spike muhly; blue grama; salina wildrye; green needle; and alkali
grass (Peairs 1987). Timothy, bromegrass, canary grass (J. Thomas, 1986 memo), Johnsongrass (D. Fullerton,
personal communication) and wild oats (Hewitt et al. 1984) also serve as RWA hosts. Thompson (1987) reports
noticeable damage to intermediate wheatgrass in Wyoming and to western wheatgrass in Kansas in 1987.

Several of these alternate hosts occur in Arizona, but are generally not present in the lower desert valleys at
the time RWA migrate from small grains (J. Chemicky, personal communication). However, they may be present
along irrigation canals and at higher elevations at the time RWA migrations occur. Limited surveys to date have
failed to identify RWA over- summering sites in Arizona, suggesting that flight or wind dispersal into the state,
rather than movement between hosts, is responsible for initiating small grain infestations.

Russian wheat aphids feed by inserting their stylets between mesophyll cells and into phloem cells. A toxin
injected during feeding affects epidermal cells and other tissues containing lignin. Chloroplast membranes are
destroyed (Fouche et al. 1984). During early growth, severely infested plants may become purplish or purple -
streaked and may sprawl rather than grow upright. Later, leaves exhibit a longitudinal yellowish to white
streaking. The uppermost leaves curl tightly; in combination with the striping, this gives the leaf a "candy cane"
appearance.

If the flag leaf is colonized and curls at the time the head is emerging, the head may become trapped (giving
heads a "fish- hook" appearance); 30 to 50 percent of the head may not fill, due to poor pollination. It appears that
poor pollination may occur in some plants even if heads are not trapped, perhaps due to the effects of the injected
toxin. Hewitt et al. (1984) suggest that curling and striping of leaves is a reliable field- scouting aid, although they
feel high temperatures may suppress symptoms.

Walters et al. (1984) point out that even a single RWA per plant can cause the typical toxin -induced
symptoms. Because many of the live aphids are protected within curled leaves, sweep -net sampling may not be
particularly effective. Therefore, field scouting based on damage symptoms, coupled with the affirmation that live
aphids are present may be more a more accurate means of determining the extent of infestations.

Short -term, heavy RWA infestations before flag leaf appearance do not significantly reduce grain yields if
plants are subsequently kept free of aphids. The period from flag leaf appearance to flowering is the stage most
susceptible to RWA damage. South African studies present evidence that, depending on expected yield,
insecticide application is justified when as few as 5.5 percent of plants (not tillers) are infested at the time stem
extension begins. Once soft dough stage is reached, further insecticide applications are not warranted (Du Toit and
Walters 1984).
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There is disagreement concerning whether RWA transmit diseases such as brome mosaic virus, barley yellow
dwarf virus, a picorna -like virus (RhPV), and barley stripe mosaic virus. Von Wechmar (1984) presents evidence
supporting virus transmission, but Hewitt et al., Kriel et al., and Fouche et aI. (all 1984) do not support Von
Wechmar's findings. Further study regarding the role of virus transmission by RWA is needed. Aphid
management strategies will be much different if virus transmission is shown to be a factor, in addition to the
effects of toxic saliva.

CONTROL STRATEGIES

Cultural practices, parasitism and predation, resistant varieties, and insecticides, coupled with effective field
scouting are management tools that should be developed and used against RWA. Fields should be closely
monitored for RWA from emergence through soft dough stage.

Cultural practices may play a key role in minimizing RWA damage and preventing early- season infestations.
In the low desert valleys of Arizona, preliminary observation suggests crop damage may be minimized by
preventing moisture stress. In South Africa (Hewitt et al., 1984) and Colorado (Peaks, 1987), early destruction of
volunteer small grains appear to be critical. If it becomes apparent that alternate hosts allow over -summering in
Arizona, spot -destruction or chemical treatment of specific alternate hosts may become important.

Natural predation and parasitism commonly play important roles in economic management of other aphids
such as the greenbug. Parasitism of RWA was observed in Arizona in 1987, but not before damage occurred. To
be effective, natural controls need to be early and complete to give plants time to recover from the effects of toxic
saliva. Predators and parasites currently present may not be particularly effective because aphids are well-
protected within curled leaves.

The USDA APHIS Biological Control Laboratory in Niles, Michigan is working with three lady beetle
species native to Europe that may offer a degree of protection from RWA. Experimental releases have been made
in the U.S., and if any of these beetles prove effective against RWA, further releases will be made (Thompson,
1987).

Resistant varieties may be the best RWA management tool, but there is no information at this time to indicate
how much progress has been made toward their development. Butts & Pakendorf (1984) discuss some of the
factors to be considered in developing insect- resistant varieties.

As research progresses in Arizona, economic thresholds tailored for local conditions will become available.
Until then, chemical control strategies for RWA in Arizona must be based on data from South Africa and other
states. Peairs (1987), Walters et al. (1984), and Du Toit and Walters (1984) contain the most comprehensive
control recommendations to date.

Management practices should be aimed at keeping early infestations (prior to stem extension) below 6 to 20
percent of plants and infestations from flag -leaf to soft -dough stage below 6 to 10 percent of plants under high -
yield conditions. In many cases, economic damage levels may be difficult to determine because RWA are often
unevenly distributed throughout fields.

Consult your County Extension Agent for further information on economic thresholds and choice of
management strategies should RWA levels warrant control during the 1987 -88 small grain season. Please read and
follow all insecticide label instructions. Note that disulfoton, one of the insecticides that has been successful
against RWA, carries a grazing restriction (Peairs, 1987).
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CONCLUSIONS

Though RWA is not yet and may not become a serious insect pest in Arizona, it has caused significant
economic loss to small grain producers in other infested areas. Small grain producers in Arizona are fortunate to
be in a position of having advance warning. Recognition of the RWA, the damage it produces, and development
and use of economic thresholds coupled with timely scouting and control measures will provide the initial tools to
fight RWA in Arizona. The possiblity exists that RWA cannot effectively over- summer in Arizona, particularly the
lower desert valleys. The 1987 -88 small grain season should address some unanswered questions. It has been
demonstrated elsewhere, and appears to be likely here, that we will be able to manage RWA to prevent serious
damage using currently available tools until additional management techniques are developed.
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Fig. 1. Known Russian wheat aphid distribution in the U.S.

Redrawn from Thomas (1888) and Thompson (1987).
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