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Russian Wheat Aphid Survey in Southeastern Arizona, 1990

Lee J. Clark

Abstract

Fifteen small grain fields, including eight wheat fields, two barley fields and five oat fields,
throughout the grain growing areas of Graham, Greenlee and Cochise counties were surveyed
weekly from the third week in March through the second week in June, to document the presence
of Russian wheat aphid (RWA), other aphid, parasites and predators. RWA were found in all
three counties and in all three grains. Presence of RWA caused chemical pest control
applications in approximately 19%, 33% and 90% of the small grain fields in Graham, Greenlee
and Cochise counties, respectively. Thirty three percent of the fields had beneficial parasites and
predators were found 93% of the fields. Presence of parasites reduced the RWA populations in
80% of the cases and presence of predators had a dramatic effect on other aphids and was felt
to be beneficial in controlling RWA.

Introduction

Russian wheat aphid (RWA) were first confirmed in 1987 with damage and control costs increasing from that
date to the present time, with the most profound damage being found in Greenlee and Cochise counties where
the elevation is in excess of 3500 feet above sea level. In 1988, Dick, et. al. (1) conducted studies on wheat
in Cochise and Pinal counties and found 100% and 86 %, respectively, of the wheat fields surveyed were
infested with RWA. Dick (2) in a report to the Arizona Commission of Agriculture and Horticulture observed
that in some cases field scouting didn't start early enough to quantify infestation levels and that infestations
in the high desert counties of Cochise, Graham and Greenlee had a greater potential for damaging than the
lower desert counties because of timing of infestation compared to crop growth stage.

This study was set up to evaluate the incidence of RWA throughout the growing season for wheat, barley and
oats in Graham, Greenlee and Cochise counties under a range of planting dates and cultural practices, as a
follow up on Dick's observations. The incidence of other aphids, parasites and predators and their
relationship to RWA levels were to also be recorded.

Methods and Materials

Nine grain fields were selected in Graham county from San Jose on the east to Indian Hot Springs on the west
and Bonita on the south, covering all of the grain growing areas in the county. Of these fields, five were
wheat, one barley and three oats. One oat field, in the center of the county was terminated early by grazing
so it was dropped from the study. Five grain fields were selected in Greenlee county from Virden (NM) on
the east to Apache Grove on the northwest, covering all of the grain growing areas in the county. Of these
fields, three were wheat, one barley and one oats. The barley field was terminated early for silage and was
dropped from the study. In Cochise county, five sites were selected from Coon Hollow on the north to Elfrida
on the south and one site in Sierra Vista. Of these fields, two were barley and three were oats. One barley
field was terminated early by grazing and one oat field was planted so late that is was just tillering when the
survey was concluded, they were both dropped from the study.
Fields were sampled weekly starting the third week in March up until plants started drying down the second
week in June.
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A random tiller sampling method was used to determine the presence of RWA in a field. The method
consisted of making a U- shaped pass through the field selecting a random tiller every so many steps until 50
to 100 tillers were selected. These tillers were then scrutinized to detect the presence of live RWA or other
aphid species. The percent of tillers infested with RWA and other aphids were then recorded. While the
random tiller samples were being taken, counts were made of parasites and predators. The numbers were then
divided by the number of tillers collected to provide a number that could be compared from field to field.
Mummies (parasitized aphids) were added to the parasite counts.

Two sites where selected for a release of exotic parasites or predators. Additional sampling was done on these
sites and will be reported in future publications. Details of the released species and numbers are found in the
NAPIS database (4) and the Arizona Russian Wheat Aphid Survey and Beneficial release report, 1990 (5).

Results and Discussion

Russian wheat aphids were found in all of the surveyed fields except one in the three county area and caused
approximately 19 %, 33% and 90% of the acres to be treated with insecticides in Graham, Greenlee and
Cochise counties, respectively.

The results of the weekly surveys on wheat are found in a graphical form in Figure 1. The heavy solid line
represents the percent of wheat plants infested with RWA and the heavy dotted line represents infestation by
other aphids on the same sample of plants. Generally the peak infestations by both RWA's and other aphids
peaked before heading and the decline of all aphids was related to an application of insecticide, which occurred
in three of the eight fields, a build up of parasites or predators, or senescence of the plants. More predation
was noticed than parasitization and lady bird beetles were the principle predator, especially early in the season.
Seven spotted lady beetles (Coccinella Septempunctata, C7) were seen in half of these fields. (Note the C7
in the upper right hand corner of the graphs.) In only two of the fields did the infestation get much higher
than 10% prior to heading, on Colvin's and the Indian Hot Springs fields. These fields were in close proximity
to one another (see the map on Figure 4) and other fields in this area had treatable infestations, too.

Table 1 shows a numerical summary of these same fields of wheat and includes an empirically derived estimate
of losses of production from these fields. The percent loss formula derived by Dick, et. al. said that each plant
affected by RWA would suffer a yield loss of 43.9 %. This percent loss is in the same order of magnitude as
other reports in the literature and with our own informal observations made in 1987, but no guidelines are
given on what date or stage of plant development the percent RWA infestation should be determined to
calculate the reduction in yield. Realizing that a very large amount of damage can be caused by the RWA if
it rolls the flag leaf and does not allow the head to exert normally, it was decided to use the maximum RWA
percentage before heading to determine the percent yield loss. The formula used is as follows:

% Loss = (Max % RWA BH) X 0.439

To determine a dollar loss per acre, average yields and crop values were taken from Arizona Agricultural
Statistics (3), which may not reflect the true losses by individual farmers. Nevertheless, the numbers show that
economical losses occurred in all of the wheat fields surveyed. In many of the fields, the losses were about
the same as the cost of control and the control was left to the parasites and predators. Table i also shows
the percent of the survey period that the crops were infested with three different levels of RWA infestation.
The Pelto -Home field had an infestation of RWA in excess of 10% over 43% of the survey period but the loss
was less than the Indian Hot Springs field that had higher infestations over a shorter period of time. A glance
at the graphs on Figure 1 give a better grasp of what happened in the fields and an idea of the inadequacies
of our yield loss model.

Results of the weekly surveys of the barley fields are shown in Figure 2, where the heavy solid and dotted lines
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represent the RWA and other aphids, respectively. Only two barley fields were monitored through the entire
season in the survey, two other fields that were started were terminated early by cutting or grazing. The RWA
infestation pattern appeared to peak later than in the wheat fields with the highest infestations occurring after
heading. The Haas field was unique in that it was the release site for parasites in 1989 and predators in 1990.
This field showed the highest incidence of parasitization of any field in the survey and the RWA and other
aphid populations were kept below the threshold level of 10% for most of the season. The Palmer field was
located in an area with high RWA pressure and had a treatable infestation. The lady bug population built
up at the end of the season helping to control the RWA buildup. Table 2 shows a numerical summary of
these same fields along with an estimated loss of production. The same methods and formulas used in the
wheat were used on the barley, with the understanding that the 43.9% yield loss factor may well not be right
for barley. Further research is needed to determine a better yield loss factor for barley. Again, the dollar loss
estimates were determined from data in the Arizona Agricultural Statistics (3) and may not represent what
actually occurred in these fields, but still serve to show that losses did happen.

Results of the weekly surveys on oats are shown in Figure 3, where the heavy solid and dotted lines represent
the RWA and other aphids, respectively. The greatest diversity of data and cultural practices were seen with
this crop. It has been reported that oats are among the least preferred host of the RWA and the Carpenter
field with zero incidence of RWA would corroborate this feeling. The Miller field also gave support to this
idea since the only RWA found in the field on the last survey were found on volunteer barley in the field, but,
look at the Huff field! This field had a treatable infestation when we first checked it and it increased to where
76% of the tillers had RWA present. Looking at the Barney, Bryce and Miller fields, RWA infestations
started in late March or early April, a little later than most of the wheat and barley fields and then increased
slowly into June. The Barney field had predators working which greatly suppressed the other aphids and
appeared to slow down the RWA's as well up to the first of June. The Bryce field had parasites working which
suppressed the RWA's more than the other aphids and finally the predator population increased. Table 2
shows a numerical summary of these same fields along with an estimated loss of production. The same
methods and formulas used in the wheat were used on the oats, with the understanding that the 43.9% yield
loss factor probably is not right especially considering that the oats were grown for hay. Further research is
needed to determine a better yield loss factor for oat hay. Again, the dollar loss estimates were determined
from data in the Arizona Agricultural Statistics (3) and may not represent what actually happened in these
fields, but still serve to show that losses did occur.

Conclusions

Russian wheat aphid were found in Graham, Greenlee and Cochise counties on wheat, barley and oats.
Generally the RWA infestations began in the middle of March when most of the grain was in the tillering
stage and then built up or stagnated depending on the host plant and the presence or absence of predators
and /or parasites. Infestations of other aphids began about the same time as the RWA but the magnitude was
much more volatile than the RWA, building more rapidly but being more susceptible to predation or other
undocumented factors. RWA populations tended to build up before heading in the case of wheat and after
heading in the case of barley. Parasitic activity was found in only five of the fifteen fields and in four of those
cases the RWA population declined with the incidence of parasites. Predator activity had a more profound
effect on the other aphids than it did on RWA, but was felt to be beneficial for RWA control, also.
Insecticide application was effective in controlling RWA and held the population down to zero for two to
three weeks whereas the predators started increasing only a week after the spraying.

In the past, severe infestations had been confined to elevations greater than 3500 feet above sea level in
Greenlee and Cochise counties. This study, however, shows a severe infestation in Graham county in a
location with an elevation of approximately 2800 feet. More vigilance will be needed in this area to prevent
economical losses in the future.

The model used to estimate losses is very simple and easy to apply, but not sensitive to many of the factors
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leading up to the loss. More research is needed on timing of infestation and its effect on the particular grain
in order to refine the model.
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Table 1. Russian wheat aphid infestation summary and estimate of losses for wheat in southeastern Arizona
in 1990.

% RWA % of season with RWA infestation Loss
Location BH' >10% >20% >30% Percent S /ac

Safford Ag Ctr (GM #3) 4 0 0 0 1.76 $4.71
Colvin (GM #6) 26 11 11 0 11.41 30.56
Indian Hot Springs (GM #8) 14 33 11 0 6.15 16.47
Carpenter (GM #2) 10 22 0 0 4.39 11.76
Pelto -Home (GL #3) 12 43 0 0 5.27 15.28
Pelto -Hiway (GL #5) 16 33 0 0 7.02 20.35
Lunt (GL #6) 4 0 0 0 1.76 5.10
Haas (GM #10) 10 20 0 0 4.39 14.61

1. Maximum RWA infestation Before Heading.

Table 2. Russian wheat aphid infestation summary and estimate of losses for barley in southeastern Arizona
in 1990.

Location
% RWA % of season with RWA infestation Loss
BH1 >10% >20% >30% Percent $ /ac

Haas (CO #1) 4 14 0 0 1.76 $3.98
Palmer (GM #7) 14 77 11 0 6.15 17.15

1. Maximum RWA infestation Before Heading.

Table 3. Russian wheat aphid infestation summary and estimate of losses for oats in southeastern Arizona
in 1990.

Location
% RWA
BH1

% of season with RWA infestation Loss
>10% >20 >30% Percent S /ac

Barney (GL #1) 5 22 0 0 2.20 $5.28
Carpenter (GM #1) 0 0 0 0 0.00 0.00
Bryce (GM #5) 8 0 0 0 3.51 8.42
Miller (CO #3) 12 14 0 0 5.27 10.54
Huff (CO #2) 76 100 67 67 33.36 66.72

1. Maximum RWA infestation Before Heading.

78



1 0 0

SO-

SO

70-

SO-

50-

40-

so-

20-

SAFFORD AG CTR - NREAT OMB 3) C7

SPRAYEDr-
....

10 - _/ >+=f1 .., -°rrri iw -'íi ty
3/14 3/21 3/26 414 4/11 4/17 4/24 611 6/6

DATE OF SMPl1Jß

-01- PARASITES PREDATORS -RWA 011-ER ARES

100

20-

60-

70-

6o

so

40-

30-

20

10-

COLVIN - WHEAT pMS6)

3/14 3/21 3/20 4/4 4/1 t 4/17
DATE OF SAMPLNG

4/24 6/1 6/0

-+- PARASITES +- PREDATORS - RWA OT1#R APSE

00

70

40

INDIAN HOT SPRINGS (GMSO)

HEADING

3/14 3/21 3/28 4/ 4 4/11 4/17 4/24
DATE OF SAMPLNG

6/1 6/6

PARASITES -- PREDATORS - RWA OTHER APHDS

CARPENTER - WHEAT (GMS2) C 7

/fAD040
It-,,' \70

.NrrI _....hAy, _T__.-......_
/

,

4.

1

-

Ioo

00

60

70

So

so

40

so

10

o

1

PELTO, HOME FELD - WHEAT pLS3) C 7

a
\

j
Y Tf

r
f ISORELEASES

lPAMSi1ESawFDATDRS. -
3/14 3/21 4/4 4/11 4/17

DATE OF SMPLI G
4/24 6/1 as

-a- PANSIES -a- PIEDATORS -RNA O1FER APH4DS

w
PELTO,MWAVFELD - WHEAT 0-S6)

60

60-

70-

so-
SPRAYED

60

20-

------`
._...__._.

-o...---

..----.._..-....--_------------._...

..._.._...__. .._....._..__........
HEADING

.. . _ ... .......'.
...._,..___...___._...

--_._..__...}..
1 o-

n
t - ,...

3/14 3/21 3/20 4/4 4/11 4/17 4/24
DATE OF SAMPLNG

6/1 s/s

+ PARASTES --- PFEDATORS - RWA OTHER API-CS

100

SO-

SO

LUNT - WHEAT (GLS6)

_....._.._.._...___.._.-...-._ . - ..

Cl

60- ........._..._...._...._........___..._.__.._......----_.. ....--

60-

40

30

a0

---:.s¡;.,...
r ;LEADING

I o .^' T...... .
° añ 3/21 , W 4/11 4 6%t 17111

DATE OF SAMPLING

+- PARASITES --' MENTORS

4/4 4/11 4/17 4/24 WI W6 3/14 3/2t W26 4/4 4/11 4/17 4/24 WI WS

DATE OF SAMIM.NG DATE OF SAIrPt LIG

Figure 1. Graphs of insect surveys made in wheat fields in southeastern Arizona, 1990.
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Figure 2. Graphs of insect surveys made in barley fields in southeastern Arizona, 1990.
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