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_ - During the late 1950's, compared w1th the present, fewer
.. green peach aphids and less evidence of leaf roll disease were
~apparent on potatoes in the Columbia Basin, The principal re-
ason for these low populations of aphids was the small number
0f peach trees, the main overwintering host of the aphid. As

. . the Basin developed farmers planted more and more trees on the

- 0ld and new farm units, and now these rather uniformly distri-
“buted itrees provide thousands of overwintering sites for the
.Qaphld

..+ In 1966, 275 square miles of land were selected for a
‘large~scale experlment to determine whether damage to potatoes
- by aphids and leaf roll disease could be reduced materially by
. destroying the aphids on peach trees before they migrated to
"the potatoes. This experimental area extended from (thello,
west to the Columbia River and from near the crest of the French
man Hills 'south to the Saddle Mountains [Powell and Fondor 1967]

The-preseni—report—deseribes—the-methods—used—in—the-experiment——

and gives some preliminary data showing the degree of sunpres-
~sion of aphids within the contrel area in 1966 and 1967.

. Materials and Methods: In an intensive survey of the ex-
perimental area early in the spring of 1966, all peach trees

" found were plotted on Columbia Basin Project farm maps. “hen

a second survey of the area was made in the spring of 1967,

some trees that had been missed during the first survey anc

1/ Myzus persicae [Sulzer] [Hemiptera: Aphididae?

2/: In cooperation with the Gollege of grlculture, Research
Center, Yashington State University, Pullman, and the Vashing-
ton State Potato Commission, Accepted for publication.
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many trees that had been planted in 1966 were added to the maps,
Then before any spraying was dome, the owners of the trees were
,asked to sign an agreement allowing us to spray the trees., Thus
in April 1966 and again in 4ipril and May 1967, all but a fow Te-
“croded trees in the experimental area were sprayed with an effec—
tive. aphlclde. ot edy :

One method used to determlne the effect of the tree spray-
ing on the control of the aphid was to record the density of -
aphid flight. Startlng in May of each year when the winged aph-
ids usunally start leaving the peach trees, 60 yellow aphid traps
filled with water were placed at selected locations two miles
apart throughout the control area. This trap line was 130 miles
long since it criss-crossed back and forth and aphids were col-

~lected from the traps twice weekly each year from May to August.

Because some green peach aphids are produced on weeds and
annual crops as well as on peach trees, the kind and number of
the most abundant plant species within a 1/4-mile radius of each
trap were. recorded on individual maps in June of each year.
These maps were used to determine the probable source of large

‘numbers of aphids taken in certain traps, particularly after the
'mlgratlon of aphlus from the peach trees had stopped:

“%ether'the winged aphids collected in traps developed oh
"~ peach trees or on annual plants such as weeds can be determined
by examining the aphids with a microscope: winged green peach
aphids produced on peach trees have short antennae and narrow,
cylindrical cornicles [honey tubes], Winged aphids developlng
on annual plants have long antennae and slightly swollen corn-
icles. By 100k1ng closely at each ‘2aphid collected in the traps
_in the spring, we could determine how many had developed on * -
peach trees’ and apparently survived the spray and how many had
Feveloned on annual plants during the spring and summer. There-
- fore, in 1967, the probable source of the winged aphids in the
- traps was flrst determined by checking the individual maps to
determine the species of plants surrounding the trap and then

'“‘hy'exanlnlng the qnbennae anc corniclies of each aphid,

ve also observed the rate of increase in the populatlon of .
‘“dphlﬂs in a number of notato fields by counting the aphids on
25 compound leézves of potato picked at random once a week from
June to . tfugust in each of 15 fields in 1966 and in 23 fields in
1%967. - e

Results: The number of urban or rural properties on which
we found peach trees varied during the two years. Scale insects
had killed or so hadly damaged some trees that the-growers re-~
moved them between the time of the first and second surverys.
Also, some peach trees were missed in the first survey [Table 1].
'Thue only 88, 7% of the trees actually present were sprayed in
1966, In 1567, 99.3% of the recorded trees were sprayed, 1nclu—
ding 563 ‘newly pldnted peach trees,

The data collected from the 60 aphid trap _pans showed that
63.5% fewnr green peach aphids were in flight in the control
-~129--




rarea in 1967 comparea with 1966.
number of aphids in flight early in the seasop was low and
‘curred at about the same time hoth years,

- Figure 1 shows that the

but after June 20,

O0C~

~the two populations progressed in very ¢ 1fferent ways., Tn 1966
:the population averaged 1 aphid per trap on Tune 28, 14 aphids
-por trap on July 5, and 41 aphids per tran on ‘ugust 1. 1In
1967, a populatlon of 1 aphid per trap was not reached until
“August 8, and the greatedt seasonal population, 3 aphids per

‘trap, occurred rtugust 12.

on the hasis of these numbers,

‘were 97,2% lower [Tigure 17,

Table 1.--The number of properties

in the éontrol area, 1966-67.

containing

Also, as might have been expected
the populations on notatoes

neach Lrees end Ehe number of
i '

reach tree

. Number of

Humber of trees

New

determined by trap

of aphids in commercial potato fields within

the control area.

--130--

Segmeﬁtﬂof.thé -'ﬁréperties 1966 1567 planting
' contgoliérea 1966 .1967 .QSpféyed i} wved  Spraved  Unspravec 1967
Otheliﬁ;~pity 144° 156 248 4 761 5 .67
Roval: PLLy, City 14 13 30 1 25 &4 &
BlDCLo +5 and 49, 73 67 1156 7 1265 {3 ¢
5.1, OF thello
Blocks éO”toHSS, 23 23 309 2 ‘840 2 {
Royal Slope
Bzock‘87; | 3341 2601 _:3 2572 16 455
Royal SLOpe
Total | 237 300 43834 18 34632 43 363
Fig. l.--Seasonal populations of aphicds in 1966 and 1367
ran colliections aad counts
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The maps showing the species of plants present around each
trap and the dates when the aphids were collected in the traps
were used as guidelines in-estimating the proportions of winged
aphids produced on peach trees or on annual plants such as weeds
and other cultivated crops. The collections showed that nearly
100% of the winged aphids collected in trap pans within 2 to 5
miles of peach trees until about June 15 had short antennae and
slender cornicles, showing that they were produced on peach.

The aphids collected in the trap pans after June 15 had long
antennae and slightly swollen cornicles, showing that they were
produced on herbaceous plants. In areas where there were no
peach trees within 5 miles of a trap, we assumed that all the
aphids had been produced on weeds or cultivated crops. Although
the percentage of aphids produced on peach trees decreased and
those on other species of plants increased during the first two
weeks of June, the percentage of aphids produced on weeds also
decreased and those on some cultivated crops increased as the
season progressed.

In 1966, in the Crab Creek area where no peach trees were
‘found, we assumed that the aphids in the traps had developd
either on weeds or on cultivated crops. The antennae and corn-
icles were therefore not examined, and the probable origin was
designated either as weeds or cultivated crops depending on
the flora surrounding each trap [Table 2], 1In 1967, a prelim-
inary separation was made of the winged aphids from all traps
on the basis of the plants found around each trap; then each
aphid was examined for morphologieal differences that either
confirmed or refuted this preliminary segregatiom. The corre-
lation between these two methods of identification is shown
in Table 3.
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Table w.nunosﬁmﬂwm05 of percentages of green peach mwrwam vaﬂmnwﬁm from wmmow:nﬂmmm.usm from .

other hosts ovnmwsmm myn:mu by examining the cornicles and' ‘antennae of nwmwwma mvrpmm or by

reference of the. mwnm of populations to the available host mﬁmnnm.. 1967.

— — _— — — _ — _ —_—
wmﬂnmanmmm‘wmnwawnmm on basis of--
..zs&vmﬂz Cornicles and antennae ] ,;H, . ><mw~mvwm.:own plants

:Date o noHHWana. Mmmnw.nnmmm  Weeds - - ZOﬁ;m:NNM; m Peach trees Weeds nawanmwm@ crops
May 13 84.6 15.4 0.0 | 84.6 15.4 - 0.0

June 1-15 40 7 - 32,5  60.0 7.5 | s0.4 49.6 .0

June 16-30 29 13.8 8.2 . .0 6.9 3.5 58.6 %
July 1-15 15 20.0 60.0 20,0 | 26.7 26.7 46,6 ,
July 16-31 98 . 1.3 - 76.5 9.2 18.4 48,0 33.7

Aug. 115 - 401 .0 100.0 .0 o 24.2 75.8

Aug. 16-25. 252 . .0 . 100.0 .0 o 11.5 - 88.5
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