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SECTIoOoN 1

TNSECT AND MITE PESTS OF POME FRUITS

APPLE TNSECTS AND MITES

Codling Moth

A BT,

Re W. Zwick and F. W. Peifer:

£ oy ptness

Two cover sprays of DDT and malathion applied in early June and July
continue to give excellent control of codling moth in a commercial block
of mature Newtown and Red Delicious apple. Omission of the third cover
thiz year produced no move stings or entries than were observed for three
covers in 1963 in this block,

B. A. BHEE:

A codling moth sex attractant was first extracted from the female
codling moth in June 1962, The attractant iz obtained from the last one
or two abdominal segments of the moth and can be extracted with a number
of solvents. A vapid bicassay method has been developed to determine the
presence of the attractant,

in cage and field tests, living females were more atitractive than
crude extracts of the whole female moths. Lakoratory resulls now indicate
that extracts of female tips only are much more attractive than extracts
of whole Insects.

Jo. Frankliin Howell:

A wheat-gern agar-gel medium fortified with vitaming, mineral salts,
protein and carbohydyate is being used successfully bto rear large numbers
of codling moths. Codling moths after ten consecubtive generations on the
artificial medium are indistinguishable Tyvom moths reared from thinning
apples; they have equal development pericds, are of equal size and mating
behavior appears normal. Total egg deposition is somewhat reduced, i.e.,
from 100 to lSD/female compared with 6C fo 100/female.,

Fungal growth and desiccation have been serious obstacles to the
successful utilization of this medium to rear the codling moth. Essentially
100 percent control of the fungi has been achieved without excessive use
of fungicides and without reverting to aseptic vearing. Control of fungil
and also of desiccation is a physigal problem related to the physical
envirvonment and handling of the medium.

M. M. Barnes:

A specially designed apparatus and procedure for biloassay of the
female sex pheromone in the codling moth have keen developed. Responses
of males under standard conditions to extracts of female abdominal tips
are utilized.

From a series of 25 individual pair matings, two strains of c¢odling
moth have been igzolated which consist 100% of individuals resistant to
DDT. Genatic studies are in progrsss.




Studies with 4 watt ultraviolet fluoresecent lamps in light traps
show that lampg with a filfer removing much of %he yigible light are

84% as effective iw @atcuinu Pﬁd?ihg moths as unfillerad lamps and
vesult in 22% less wh%am;wu@ﬁnm by obthey spac f dnsects unds:

the conditions of the 38 night bvrl: These low wattage Light traps are
approxin telj G times as effective as ] 1 fermentivg molasses,
The Eamp ig placed anrongs in@h Tunnel, divecting
Iight apward over a singls the are oaught

below in aleoheol.
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{native} male moths was aboud 9G:ls 116? the watis bad incyveased
to abont TGOl and by Auvgust 19664 it had r@a@gmj aboud 1200:1, Seult
examination 1nd&h bed *Ha- by azyest Lime 1983, 1 50 mature
larvae remained to overwinitar iwn ths ovcheards by Hﬁrwew? *1m5 I9E4 the
number had dec . It Tikely that the codling moth would
have heen al?m&; -8 5"" ﬁ'. experinental ovchard in 1564, if reinfesta~
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and move Jagol atﬂﬁ aﬁp ie ovchavd,

ure of T“ihg
steriis mvahs for econtrol was grea acerilaratad i

1y in bhe

moth stage and by relsasing bn%h steyile males and sherd eueWwyo
laboratory wesgults and theo: jerations 'aa iﬂﬂi@dfmﬂ that
these wodifications would re; Iing moth nonbeol than would
be achieved by the vzual proc atherilization and velsags of
stefile malss only, ﬁmw.wurg 3 e ralease of zterile males
plus sterile Ffemalez in the ?‘Spfavfd hard For one year, resultsd in
only two pareent fwormy™ fruit at in previows ysars, wost and

sometimes all of he frsif Powas wormy by harvest bime,

B. Wo Zwick and F. W, Psi

Horopean red mites weve conbrolisd well for ovev three months with
delayved dormant sprayvg of lightey Hugml( and Niagara suprems oil-lims

sulphur. The lime sulphur Included with these oils did not add materially
to the control of the combinations as compared with slightly higher rates
of the Hunhls oils uged aloune, Full bloom gprays applied priov tu heavy
egg depeoaitian by the fiwsh generation adulis held a heavy population in
check for over two wmonths and included: Moroecide, Movestan, B 2514],

8D 9129, and U7 21427. Slightly less effective at this time wewe: UG 19786,

Karathaoe, and UC 200474,

Cover zprays giving the longest periods of contyel were: Morestan,
Morocide, Wiagava supveae oil-ethion, and Naugatuck D04, Kelthane gave

ood control in some plotz and poor conbtrol in other applicabions in grower's
j - P

plots.

F. P. Dean:

R T M L 53D

In orchard plot tests of acaracidss for contyol of McDanlel mites,
good contrel for the seazon waz obtained with two applicatiens of several
di-nitro avd carbamate experimental compounds. Also, binapacryl (Movocide)
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gave good conbtrol., Morestan 25% WP was applied at 1.0 ib. and 0.5 lb. in
the first cover spray (May 26) and on other trees in the second cover

spray (July 21). 'The early spravy caused no injury, bul fruit spotting
resulted from the second cover spray. Also, some Morestan residue remalned
on the fruit at harvest from the second cover spray applications. Karathane
gave faly contyol for the season with two applications, Kelthane failed to
control the mites satisfactorily.

Stan Hoyt:

European Red Mite -- Prepink sprays of Morestan al 1 peound per 100
gallons were effective for control. Lower vates vavied in thelr effective-
ness. Union Carbide 20047A gave partial centrol in prepink applications.
In summer spravs this compound provided good contyel in one oychard and
in anctheyr it Tailed to presvent egy hateh and subseguent development. UG
19786, Kavathans, Morestan, ethion, Naugatuck €940 and D014, Micagin and
Milbex algo provided geod control.

Stan Hoyl:

Apple Rust Mite -~ Karathane, ethion, Movestan, Naugatuck €940 and
D014, and ¥RS 16548 all gave good control. Slightly less effective were
Union Carbide 18786 and 20047A,

stan Hoyt:

McDaniel Spider Mite -. In one test orchard prepink sprays of Morestan
controlled the mites lLhyough the end of June, when the counts were dis-
continued, This eliminated the nesd for a first cover miticide. A three
spray progyam of UC 20047A, UC 19786, HRS 1654B, SD 7438, or Movestan
(1/2 1b. per 100) gave excellent control for the season. Ineffective
programs included Karvathane, or Morestan at l/ﬁ ib. per 100 gallons.

Single applicabtions of UC 21427, UC 20036, €940, and TH 113M provided
initial knockdown, but poor yesidual control. Geod conbtrol wes provided
by D014, SD 7438, SD 9122, Micasin and Milbex.

Donald W, Davis:

McDaniel mite populations in Utah wers delayved by ccld wet weather
during June. The development abouvt July 10 was sudden, resulting in many
control failures, Two replicated experiments, one in Utah County and one
in Davis County, were conducted., No injury was encountered with any of
the materials used in bLhe experimentsg, although injury was encountered by
several growers using Morestan and Morocide on a limited commercial basis.
Most of the problems originated from the use of these matevials following
earliey il Lreatments in the orchards. One of our graduate students
suffered from a skin irritation, resembling sunburn, followlng the use of
Morestan,

Of the named rompound, Movagtan at 1 pound Wettakble per gallon was
the best material used., The control achieved from Moregtan lasted approximately
% weeks. Tedion Weltahle and Tedlon Bumulsgifiable were compared at
equivalent rates. The emulsifiable formulation was cleavly superior to the
wettable., There were glear ivdications in the Davis County orchard of mites
being resistant te Tedion, but this was nol apparent in Utah County.
Chlorobenzilate was used in the Utah County experiments with very good
results. Syshox was used successfully to reduce the mite populations in
one of the treaiments which failed. Bomyl was used in mid-season to control
the mites in the check plots in one orchard. Bomyl worked rather well,
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although the control action lasted for only three to four weeks. Karathane
plus B 1956 was used in mid-season to treat the check plots in the other
orchard. Three applicaticns were needed to bring these populations under
control using Karathane. Morocide was used at %Apound Wettable per 100
gallons. The control at this rate was falr at best, while during 1963,

the 1 pound rate gave excellent control. Imidan gave only fair control
results.

Several numbered compounds were used. Shell 9129 gave excellent results
without any spray injurv. Bayer 37344 was used for the third consecutive
season with consistently good results. Naugatuck DO 14 looked very promising
although the control action seemed to last for only about four weeks.

Mobil MC-A-600 failed in McDanlel mite control.

R, §. Dewning:

Concentrate applicationz of Pennsalt Superior oil were more effective
in controlling Furopean red mite at the mouse ear bud stage (i.e., two
weeks before European red mite winter eggs hatched) than at the dormant
stage. Pennsalt Superior oil (vis., 70-75 S.5.U. at 1009F.} was more
effective against the ved mite than Shell Neutrol oll (vis. 200-215 S.S5.U.
at 100°F.) when both oils weve applied at the dormant stage., Pennsalt
Superior, Imperial 862 (vis. 90-105 $.5.U. at 100°F.} or a mixture of
Imperial 862 and Ethion were equal in effectiveness when applied at the
mouse ear bud stage of apple.

Pink Bud Sprays for Orchard Mite Control

Two new Japanese miticides, Milbex B0% w.p. 1 Ib. and Micasin 50% w.p.
1 lb. per 100 gal., applied by handgun sprayer at the pink-bud stage to
Spartan and Deliclous apple trees gave excellent control of European red
mite, Panonychus ulmi (Koch). Pennsalt Superior oil at 1 gal. or Morestan
25% w.p. 5 lb. also gave good control whereas a dinitre compound, U.C. 19786
50% w.p., = 1b. per 100 gal., gave poor control,

Summer Sprays for Orchard Mite Control

Morestan. As in past vears Morestan 25% w.p. & lb. per 100 gal. gave
excallent initial and residual control of both European ved and McDaniel
spider mite. It was particulariy effective applied when the fivst summer
generation of European red mite eggs had almost finished hatching. If the
application was delaved until all stages of mites were present a second applica-
tion of morestan was required to hold mites under control for the season,

Binapacyyl gave excellent control of the McDaniel spider mite but did
net control the European red mite even afier five applications. Two other
dinitro compeounds, U.0. 19786 and U.C. 20036, were algso unable to control
European red mite,

Two Japanese products, Milbex 30% w.p. 1 1b. and Micasin 50% w.p. 1 lb.
per 100 gal., were very effective against both the European red and McDaniel
spider mite, giving seasonal contrel with one well timed applications.

Pennsalt Superlior oil gave excellent control of European red mite and
was also effective against the McDanlel spider mite 1f two applications,
seven days apart, were madse.

Three other compounds that were quite affective against both species



of mites but did not give as long lasting contrcl as Movestan or the
Japanese compounds were: Chlorogropylate 50% w.p. 10 oz., C 940 85% E.

4 0z., and DO 18 858 E. OFf the last two, DO 18 seemed to be more effective
than C 940 particulavrly against the McDanlel spider mite.

Animert V-101 gave good conirol of a heavy infestation of European
red mite that waz at least partlally resistant to tetradifon (Tedion),
This is surprising since Animert is a homologue of fLetradifon.

Effects of Pesticides on Furopean Red Mits, Typhlodyomid Mites and Leafhoppers

The miticides, Kelthane 18.5% w.p. 1 1b., Morestan 25% w.p. 1/2 1b.,
Milbex 50% w.p. 1 Ih., and Micazin 50% w.p. 1 1b. per 100 gal., were highly
toxic to the European ved wite wheveas binapacyvl BO% wap. 1/2 ib., ecarbaryl
50% Wepe 1 1be, Gubhion 25% w.p. 1 ib., and endosulfan 50% w.p. 3/4 1b.
were nok,

Againgt predaceous typhlodynmid wites, Movestan, binapacryl, carbaryl,
and Guthion were highly toxis., Kelthans, endosuifan, Milbex and especially
Micasin allowed numbers of thege benefleial mites to surxvive,

Carbaryl and endesulfan were very efrective against lealhoppers
{mainly the vose leafhoppex): Guthion and Kelihans gave good contrel butb
Morestan, binapacryl, Milbex and Micasgin showed 1itile oy no control.

Effect of Barly Season Spravs on Prsdaceous Mites

A mixturs of Ethion and Superior oil (wis, 70 §.8,U. at 100°F.)
applisd at the mouse ear stage was sxtremely deirimental to predaczous
typhlodromid and tydeid mites 1n an abandoned apple oychard. The oil alone
applied at the ssme Lime wag wery harmful to btydeld mites but was only
slightly toxic to typhiodromid mites., A dormant application of oll alone
reduced both mites although the typhlodromid mites did bulld up later in
the seasot.

John L. Nicksl:

Abstract. Morestan, Naugatuck D-014, Humble 70 oll, and Pennsalt 70
0il gave good control for the entire season with a single petal-fall (may 12)
application. Naugatuck (=940 applied at the same time gave good conirol
until mid-August. Petal-fall application of Union Carbide 19786 was in-
effective, Karathane, applied in 3 biweekly applications, beginning at
petal-fall, gave good control for the entire season. Movicide, applied in
the same manner provided coniyel of shorter duration., Ethicn, Humble 60
0il, Humble 70 oil and Volek Supreme oil provided good mid-seagon curative
control. Guthlon, chlovopropylate, and Unlon Carbide 19786 were ineffective
ag curative spravs,

San Jose Scale

C.V.G. Morgans

Phosphate~-dormant 0il combinations were just as effective as the
currently recommended spray mixture of lime sulphur-dormant oil for control
of the San Joge scale. A phogphate-zsuperior oll mixture applied at the
mouse ear stage of tree development was equally effective but caused bark
injury (large lenticels and cracked park) on the 1663 wood of Red Delicious.
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Fate of the San Joge Scals on Apples in Shorvage

tlnn on the fabte of the San Jose
on harvested apples subjected %o
iange in the strieot gquarantine

Promiging results of an in
scale, Aspldioctus perniciosus O
various storage erCGdL”ﬁ“ Just
measures maintained agalnst thi by many importing countries.

At present, one scale in an ove guarantines the enblve crop. Apples
could be fumigated to kill the soale bul thls practice would ingresse
the cost of produstion and would prD auly cause shtovage problems due to
gas infuvry. The practices invastbigated here for thely effects on the
San Jese zoale were only thoss o iv uzed in commercial shorages of
applas in the Okanagan Valley of Reltish Columbisa.

Newtown apples placed in .ut tua pexxoa Lequlred for 100
percent mortalily varied between 55 and £25 days depending upon (a)
variety, (b} harvest date, (¢} type of gold stozaqc [gstandard or controlled
atmosphere}, and (d) treatment of fruit prior %o slorage {anti-zcald dips
or flotation kaths for ssgvegativy water-vorved apples). In standard cold
storage (32°F.) the scale died on {he above warietisz in 56, 84, B84, 85,

and 155 days respechively. Thazge varieiieg were pleked at the vecommended

harvest dates in 1963 of Szpt. & 20, Dot 1, Oets T, and Qct. 7
espectively. Extending the har - Lo extendsad the mortality

pericd. For example, 225 days of atandard sborage was reguired fo kill

the scale on Newlown apples ploked aad sioved on Nowvember 12, Controlled
atmosphere storage (33°F,, 5% BE D Anced the wovtaiity of the
scale on Rome Be dut” from 85 ta 57 days and on NewSown from 155 to 113
days. The mortality peviod of 140 days ag on Winesap apples
(picked Cet, 11% in standard slovags was ﬂ 'a B! days by a pre-
storage flotalion~segragaltion bath of mabthyl alnehol adjusted to a

specific gravity of 0.877. An anti-seald dlp was 4 sally effective. The
effect of combining a munbsr « se Fachers iz prezently being investi-
gated., In the crchard wheve the San Joze =zcsls ﬁb gubjectad to much lower
Lemperatures the mortality of bths soale on the fruit left on the tree until
the end of December was approximately the zame as the natural morbality of
the scale on the twigs and limbz. 5% iz spscoulated that in standayd and
controlled atmosphers stovage the ayomatics of the frult may be a cause

of mortalily.

Complete mortality of the Buropean fruil scale, Aspidiotus ostreaeformis
Curtisg, cannot bhe obtained in any tvpe of cold storage within a reasonable
period of timse.

European FruiL

C.V.G, Morgan and A.D, McMechan:

The European fruit scale hag been known throughout the Province since
the turn of the cenitury but it has never beeu an important orchard pest,
However, in 1963, for bthe first Time in the histowxy of the Ckanagan Valley,
heavy infsstations cccurred on the fruit of Newtown and Melntosh apple
trees. A few growers Jogh theiy entiye wrop. The intfestations increased
in 1964 and the probliem now extends from Penticton norih teo Vernon. The
probler iz invariably confined to old, wswally large tveesz, with rough
bark on tha trunks and scaffold limbs. Varietal susc dptlbliity oceurs in
the following decressing order: Nowbon, Molntosh, Rome Beauty, Winesap,
and Delicious apple treez., Prones ars alsoe severly abtacked on occasion.
Heavy encrustations are common on Newbown angd Molntosh trees. The infesta-




tions on McIntosh tend to be most severe in the tops of the trees whereas
on Newhown they avre meye common on the lower scaffold limbs. Fortunately,
this scale insect has only one generation a yeav,

The lime sulphur-doxrmant oil spray mixture provides excellent control
of this insect but further investigations on the vaiue of the oil are
warranted. Surprisingly, the Buropean fruit scale, unlike the San Jose
scale, is not appreciably affected by phosphate-nil combinations applied
either in the doxmant or mouse ear stages of bud development,

However, the method of application, noft the insecticide, is the most
important factor invoived in the contwol of this insect. Again, unlike
the San Jose scale, the European fruit scale cannot be contrelled by low-
volume alrv-blast spraying even though the trees are sprayed from four
sides. Our experiments demonstrated that satisfactory control of the
European fruil scale requives a volume of spray liguid sufficient to
cause running of the spray under the rough bark.

Apple Aphid

R. W. Zwick and F. W. Peliers

A single post-harvest application of six materials and/or combinations
applied with handgun to heavily infested mature tress indicatsed BHC-Niagara
supreme oil and diazinon WP to be most effective one week after spraving.

PEAR INSECTS AND MITES

Pear Pavlla

o o

R. W. Zwick awl F, W, Peifev:

A delayed dovmant of lime sulphur-oil followed by a pink application
of Perthane (WP, EC, and fiowable}, Dilan {WP, EC}, or Morestan WP pro-
vided good early season conbyol of pzylla. Early seazon ¢ontyol generally
reduces problems with psylla using registerad insecticldes such as Guthion
and Parthane WP to which psylla in Hood River demonstrate a degree of
resistance.

Cover sprays of Guthion-ethion, Guthion-Trithion, oll combinations of
the foregoing organic phosphates, Perthane (EC and flowable), Morestan, and
B 37344 provided good to exsellent psylla control for four weeks.

Pogt-harvest applications of EHC-0il and Perthane-oll were the most
effective treatmenis lale in the season. Tess effective were: lime sulphur,
lime sulphur - oil, lime sulphuy - magnetic sulphur 6, and Guthion-oil.

E. C. Buzﬁiz

Of several insecticides evaluated for the control of pear psylla only
Nabam and American Cyanimid 3,8506 gave sufficient kill to warrant further
testing. Because the supply of American Cyanimid 3,8906 was limited it
was used in only a single test plot. Nabam was evalunated ln greenhouse
screening tests, as a summer spray and as a postharvest treatment against
pear psylla, To reduce the phytotoxicity of this material It must be
reacted with 1/2 ifs molecular equivalent of zinc sulfate. Since thie half
reacted mixture may still cause fruit spotting on D'Anjou fruits, this
material may best be used as a postharvest spray. Morestan, which had
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shown good control of pear psylla in prebloom sprays in previous years
failed to be effective in several prebloom tests this year. Growers who
applied the material as a delayed-dormant spray obtained better psvlla
control than was achlsved with oclustey bud applications,

P. He Westigaxd:

Most gyowsrs in the Rogue Valley were able to achieve good control
of pear psylla with Guthion; however, some signs of vesistance to this
material weye evident. Baver 37344, Morectan and Guthlon applied in
pre-pink stage of bud development gave good control of this pest. In
summer tests single applications of Perthans wevre effsctive against low
psylla populationsg but ineffective against high populations.

H. F. Madsen, K., Williams, R.D., McMullen:

Guthion at two dosages with and without the addition of Superior oil,
and Supevior oil alone were tested for control of the pear psylla on
Bartlett peawrs, The plots wers 1/2 acre in size, and the materials were
applied by a concentrate spraver set to deiiver 80 gallons per acre.
Evaluations were made by weekly counts of adults, eggs, and nymphs.

Adults were counted by means of a beating tray, and the eggs and nymphs
by examination of leaves.

Guthion at 6 pounds per acre and at 3 pounds per acre gave good
control buf the residual action of Guthion was less at the lower dosage.
The Guthion-oil treatments were very effective, and a combination of 3
pounds Guthion plus 6 gailons 0ll per acre was equal to & pounds per
acre of Guthion alone., 0il alone at © gallons per acre was as effective
as Guthion at either dosage.

Adult psylla which survived the oill spray lald few eggs on the
treated leaves, and most of the eggs were found on new growth. Eggs
which were lald prior Lo the applicatien failed to hatch and appeared
degicpated two weeks after tyreabment,

Predators, principally anthocorids, were present in the orchard
prior to the spravs. OGuthion and Guthion-oil combinations killed the
predators, and none re-established on these plots. Anthocorids werve
preseni on bthe frees sprayed witn oil alone, indicating that the Superior
oils may not adversely affect this specles of predator.

In years past pear psylla in British Columbia has developed resistance
to malathion, parathlion and dieldrin. Recently increasing difficulty in
controlling pear psylla with Guthion has been experienced. In laboratory
tests the susceptiblility to Guthion of a population of pear psylla collected
from a commercial orchard near Kelowna was compared with a population from
a nonsprayed experimental orchard. The data indicated that adults and
nymphs of the Kelowha population were six and Ten times, respectively, more
resistant to Guthion.

Dimethoate, a gystemic organcophosphate insectliclde, was tested in
the orchard from which the Guthion resistant pear psylla were obtained.
The degree of control of pear psylla obiained was unsatisfactory, compared
to previcus tests when Guthion resistance was unknown, indicating a cross
resistance to Guthion and dimethoate. Also the fallure of five sprays of
carbaryl to control peay psyila earller in the season might indicate an
even more involved complex of resistance between organophosphate and
carbamate insecticides,
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F, P. Dean:

Pre-bloom sprays - Insecticides tested in the delayed doxrmant
application included Morestan 25% WP at 1.0 lbo/ﬁQO gal., and superior
type oils of 140, 70 and 57 viscositiss., The three olls were ussd alone
and in combination with liquid lime-sulfur at 3.0 galﬁfloo gal. All of
the delayed dormant treaiments tested resulted in nearly pexfesct control,
In applications at the prepink stage of bud development Nabam 93% WP at
1.0 1b. and Morsstan 25% WP at 1.0 1b. resuited in falr conivoel, while
perthane 4 ib./gal. LC at 1.0 gk. was nearly azs effective as the treatments
used in the delayed dowmant application.

Summer sprays = Psar psylla has become vesistant to Gubthion in the
test orchards, bul because of the relatively light infestation this season,
Guthion held ths population te less than injurious numbers. Parthane
liquid cownecenbtrate wazs superior to Guthion, but the wettable powder for-
mulation of Perihane was much less effective. Three brands of superior
type oil with widely different viscosities all weye very effective. These
oils combined with sevin in the first cover spray caused severe leaf burning.

John 1. Niekel:

The pear psyllia population remained at a relatively low level through-
out the 1964 zeason in an untreated orchard at San Jose. This was due to
effective predation by anthocorids and lacewings., In an unsprayed orchard
at Lafayette, however, predators did not become abundant and psylla pop-
ulations weve very high all summer, in spite of a brief pericd of parasite
activity,

Reduced guthion dosages gave falry to excellent rcodling moth control
while permitiing more peylla predators than the nowmal guthion rates.

Orechard Mites

P. H. Westigard:

Post-harvest applications of line-sulfur plus oil or Morestan gave
more effective control of FEuropean red mite than did delayed dormant applica-
tions, howsver, a pre-pink application of Morestan gave good control.

P. H. Westigayd:

Application of pre-bloom acavacldes regulted in good control of two-
spotted spider mites with Aramite, Movestans fair control with Bayer 37344
and C940; poor control with Chlorobenzilate and Kavathane, Summer applica-
tion of Shell 5219 gave excellent contyol of the 2-~spot mite, Good control
was obtained with Movogide, Trithion, HRS-1654B and (-940. Poor control
with Banol. 5Shell 9219 and (C-940 proved phytatonic to DYAnjou variety.

Summer applications of three Morocide dust formulations were applied
by both ground and air. The diluted dust proved inferior to both the
coated formylations,

P, H. Westigard;

Pear rust mite was kept under control in most commevcial orxchards
which recelved a pre-bloom spray of lime-sulfur plus oll and summer applica-
tions of either Moroclde orx Kelthane.
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Pre-pink applications of Bayer 37344, Morestan, Ethion plus Veleck oil,
Dithane A-40 and Thiodan gave good control of the rust mite, while Guthion,
Perthane and Dilan applications did not give commercial control.
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SECTION I I
INSECT AND MITE PESTS OF STONE FRUITS

CHERRY INSECTS AND MITES

Cherry Frult Fly

5. C. Jonhes:

Emulsifiable Sevin and MC-A-600 were evaluated this geason for cherry
fruit €1y control. Emulsifiable Sevin at a dosage of 1-400 was unsatis-
factory as a coutrol of the cherry fyuit fly. On the other hand MC-A-600
S0% WP controlled the cherry frult fly at a dosage of 1% pounds/lOO.
Foliage injury resulted when three applications were applied at 10 day
intervals.

The flies began emerging in ground cages at Corvallis on June 8 and
were most abundant in these cages on June 22. Cherry growers following
recommended procedures had little difficulty in controlling the cherry
fruit fly in the Willamette Valley. These results are based on reporis
from the canning and brining industry.

Peach Tree Borer

Edward W. Anthon:

Nine insecticides or combinations were tested against the peach tree
borer. Thiodan, Sevin, and Thicdan plus parathion combination gave the
best results.

Orchayd Mites

Edward W. Anthon:

Most of the materials tested gave satisfactory control of plum nursery
mite. Morestan, Naugatuck D014 and €940, Union Carbide's 20047, Bayer's
5418 and Shell 9129 all gave good control. Bayver's 5418 caused severe
injury to the foliagse.

Black Cherry Aphid

S, C, Jones:

Many cherry ovchards were severely infested by black cherry aphid in
1964, Considerable complaint was registered by orchardists and pickers
at harvest.

Three systemic insecticides, systox, meta-systox and Anthio were
evaluated for the control of this pest. The dosages used for the three
insecticides was 1-800. They were applied on single tree plots replicated
four times. The spray was applied on May 8, at the petal fall stage of
fruit development., None of the materials completely controlled the pest
this year. In previous years systox, when used at a dosage of 1-800, and
applied at either pre-blossom or petal-fall controlled this insect for the
season. Late migration of the winged aphids from the surrounding unsprayed
orchard probably was responsible for the infestation on the sprayed plots.
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San Jose Scale

Edward W. Anthon:

0ils and the combination of oile with parathion and Ethion gave goed
control of scale as prebloom spravs.

PEACH INSECTS AND MITES .

Orchard Mites

Bdward W, Antihon:

The materials tested under grsenhouse condlitions which showed the
most promise against vesistant two-spotted mites were: Shell 9129,
Naugatuck 014, and D048, Morestan, Movocide, Unlown Cerbide's 20047,
and Bayew'is 27BhE, 56115, 5417 and %418,

Green Peach Aphid

Edward W. Anthons

The following materiale gave good contyol of this aphid both in the
greenhouze and field: Mobilts Mc-600, Shell's 5D 2129, Union Carbide's
20047, Thicdan waz also effective 1f applied befove the aphids had
curled the leaves.

PRUNE INSECTS AND MITES

Orchard Mites

Edward W. Anthon:

The compounds which provided the best contyrol of European red mites
on prunes and peaches for four weeks were: Morestan, Naugatuck €940 and
D014, Unisn Carbide's 20047, Bayer's 5417, 5418, and 5419, and Shell 9129,

Aphids

S. L. Jones:

There are three specles of plum aphids in the Willametie Valley that
cause damage to plom feliage. These are: The hop aphid, Phorodon humulil;
The thistle Aphid, Anavaphls cardui; and the leaf curl plum aphid, Anuraphis
helichrysi. Sometimes all three species are present in the same orchard,
The damage is done by curling the foliage. In severe infestations most
of the foliage will be curied and remain in that condition for most of the
summer. Dormant spraying using insecticides combined with DMSO showed
considerable promise in experiments in 1963. This yesar Thiodan was compared
with and without DMSC and used as a dormant spray. The material was applied
as follows: Thiodan 50% WP,, 2 pounds, plus DMS0 one gallon/100, and Thiodan
50% WP., 2 pounds/100, Single tree plots replicated three times were used.
Results show Lhat only an occasgional limb was infested on the sprayed
trees. Except for one ungprayed tree near the spraved trees all the un-
spraverd irzes were severesly infested.
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sepCcTION ITI1I1
INSECT AND MITE PESTS OF NUT CROPS

FILBERT INSECIS AND MITES

e

Filbert Aphid

S, C, Joneg:

The filbert aphid and leafroller appear in filbert orxrchards during
April. One spray application of Sevin, Thiodan, Guthion or Thiodan will
control the leafroller and hold the aphids in check for a month.

While the infestation varied between orchards in April and early May
the aphid infestation become heavy later in the season in orchards where
no contyols arve applied.

Geigy insecticides GS-13005 and GS-12968 were compared agalnst the
filbert aphid and leafroller. Both insecticides veduced the aphid popula-
tion to low numbers the day following the application. In less than three
weeks however, the aphid population was increasing. This infestation was
due to aphids flying in and re-infesting the plots. GS-130053 and GS-12968
were both effechive in controlling the leafroller.

Big Bud Mite

S, Co. Jones:

Three species of Eriophyes mites occur on filberts in Oregon., However,
only one species, Phytoptus avellanae, is responsible for "blasting”
filbert buds. One species Cecidophyopsis vermiformis, live in the "blasted”
buds as inquilines and another species, Coptophylla lamineni feed entively
on the foliage. Both are considered innoculus.

None of the numerous pesticides tested will kill the mites inside the
"hblasted™ buds. Three insecticides including Sevin, Thiodan and Bayer 37344
appear to be effective against the mites feeding on the foliage.

Spraying the foliage in April and May failed to prevent bud "blasting”.
Three appiications of Thiodan and Bayer 37344 applied during June and July
also failled to prevent bud "blasting®.

Some filbert varieties such as Royal and Daviana are highly susceptible
while other varieties such as Barcelona and DuChilly are resistant to the
mite. Daviana and DuChilly are used as pollenizers for Barcelona.

WALNUT INSECTS AND MITES

Wainut Hugk Fly

M. M. Barnes:

In preparation for studies of possible correlation between husk hardness
and susceptibility to ovipesition, a study was made of diurnal variation in
hardness of husks of Payne walnuts., 160 readings with a pressure tester
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were made every 90 minutes over a 13% hour pericd. Pressure readings varied
from an average of 71 grams to 107 grams. Lowest readings were recorded
between 1 and 4 p.m. and highest readings befween 7 and 9 a.m. Environmental
conditions in relation to time of day must be considered in further develop-
ment of attempts to correlate husk hardness with onset of oviposition.

John L. Nickel:

Emergence studies demonstrated earliest emergence on the south and
west sides and latest emergence on the north side of the trees, The
Eureka variety was attacked earliest and most severely. A two to three
week minimum period was observed between the appearance of the first flies
and ovipesition in any field.

Phosphamidon, Bidrin, and Cygon displayed systemic activity in killing
larvae feeding in the husk. Phosphamidon appeared to be most effective.
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SECTION 1V
DISEASES OF POME FRUITS

APPLE DISEASES

Apple Powdery Mildew

Duane L. Coyier:

Single tree plots of Newton apples were sprayed with dodine (Cyprex 65W)
and Karathane (WD) for the third and final year. Averages for the 3-year
period showed that close interxval spraying at reduced concentrations pro-
vided better control of powderxy mildew than higher dosages applied less
frequently. It is recommended that growers adjust the dosage of funglcide
in accorxdance with the number of days between applications, i.e., 7-10 days,
%—1b/100 gallon each of Cyprex and Karathaneg 10-14 days, & 1b/100 gallon
and over 14 days, 3/4 1b/100 gallon.

Fungicide screening tests on apple seedlings showed that several
materials were comparable with the standaxd Karathane for powdery mildew
control. Morestan 25% w.p., Cyprex 65W plus E.F.A.=2118, Union Carbide
21426 25% Wop., Shell Development 10665 50% w.p., dimethyl sulfoxide plus
Geigy 138 iron chelate, Bayer 47531 30% w.p., and Thompson-Hayward 184-F
25% wo.p. were satisfactory for mildew control and warrant further testing.
Morestan was especially outstanding in these tests, but plants sprayed with
this chemical showed a marked inhibition of growth at the 1 1b/100 galion
dosage ievel. This effect was also present when the chemical was used at
the & 1b/100 gallon rate, but at this level plant growth was nearly the
same as plants sprayed with Z 1b/100 gallon of Karathane.

A 3.year study to determine the effectiveness of Karathane dust for
apple powdery mildew control was concludsd this year. Results showed that
dust treatment would give control of the disease comparable with spray
treatment. Neither dust nor spray treatment gave good commercial control
unless applied on a frequent schedule.

Fifteen surfactants were tested in combination with Karathane on
seedling apple trees to determine which were most effective for control
of powdery mildew. The addition of surfactants improved mildew control
only slightly under the conditions of this test. Some of the surfactants
increased mildew on the test plants, which was probably due to a lower
Karathane deposit or poorer wetting of the fungus mycelium or both.
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ECTION ¥

SPRAY RESIDUES, COMPATIBILITY, PHYTOTOXICITY, BEE PCISONING AND PQLLINATION,
CONCENTRATE SPRAYING AND OCCUPATIONAL EXPOSURE

SPRAY RESIDUES

L. C. Terriere and Ulo Kiigemagi:

Cyprsx in cheryies: Lagt year's study of the effset of various
surfactants on the amounl of Cyprex deposgited on leaves and fruil of sweet
cherries was repeated The treatments included Cyprex only (% 1b./100
gallon} and C vpre% plus surfactants EFA 2118, Colloidal Spray Modifier,
and Triton B 19%6. Again the analyseg indlecated that the highest Initial
deposits arnd most peraijtanf regidues were achieved without the added

surfactants,

DDT and Kelthane in apples: The bffett of a spray adjuvant, Paco
Adhesive, on the yeltention of wesidues of NDT and Kﬁlthane cn apples was
studied iwn Hood River. DOT and Kelthane, each at 2 ibda/iOO gallon,
were applied with and without Paco, The rvesults Indicated that Paco did
not increase the initial deposgits oy improve vesidual life of these
pesticides.

K. Wiliiams:

Az part of an investigation on the uze of summer oilz for the control
of peayr psylla, residue studies on the psrsistance of oll and of Guthion
on pears were carried ont. It was found that swmer oil (70 vis.) was
highly persistent with ovewr 50 pevecent remalning on the follage four weeks
after sprayving. Surprisingly Guthion was morve persistent when applied
alone than when combived with sumner oll, The Guthion vesidues on frult
and foliage from the Guthion plots wewrs more than double the Guthiow
residues on ferull and foliage in the Guthion-oll plots.
PHYTO TOXTCLTY

T L A S B I TV s

R. W, Zwick and F., W. Peifer:

Apples - Morestan at 0.5 and 1.0 1b/10u gallon applied as a cover
spray prodaced spotting on undersides of foliage of Newhown,Red and Golden
Delicious. SD 9129 caused severe leaf burn and defoliation. Chlorxobenzilate
WP at 0.75 1b/100 gallon caused brown spots on leaves and fruit of Newtown.
Niagara supreme 0il at 3,0 qtoleO gallon in sarly September produced yellow
spote on foliage of Golden Delicious. Trithion WP at 0.75 1b/100 gallon
burned lzaves of Newtown. Morocide at 0.5 1b/100 gallon spotted Golden
Delicious, but not Newbtown,

Pears - Morestan burned petals slightly in an sarly April application
and produced brown spobs on fruit and foliage of Barblstt at 0.5 ib/100
galion in summner applicationsz. A Kavathane - Zivam - Triton BI956 combina-
tion prodused brown spots on Anjou in a June spray. Bayer 37344 spotted
Bartlett leaves brown when handgun spraysd in Awgust at 2.0 1b/100 gallon.
BHC,; preparsd coppew, and Niagara suprsme oil combination caused premature
vellowing and defoliation as a posdt harvest application to Bartieti pear,
with lime suiphur-o0il causing a simliar, but not so severs condition.
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E. C. Burts:

Morocide and Morestan did not injure foliage or fruit when applied
as cluster bud or petal fall sprays following delayed-dormant sprays of
lime sulfur and oil. Also no damage to pear occurred from petal fall and
first cover applications of Morocide or Morestan following cluster bud
applications of Yolck Supreme oil, When oil was applied to the foliage a
week before a Morocide spray, serious leaf and fruit burning occurred.
Morocide and Perthane WP applied as a summer spray caused chlorotic spotting
and buring on fruits under the deposit spots.

H. F. Madsen and K. Williams:

Combinations of oil and Sevin or oil and Perthane have been reported
to cause fruit and foliage injury to Bartlett and Anjon pears. To ascertain
how sooh an oil spray could be followed by Perthane or Sevin and vice versa,
a plot was established in a young Bartlett pear block. Superior oil was
applied to one group of btrees using a hand gun and these trees were then
treated with Perthane or Sevin at intervalg of one, two and three weeks
following the oil sprays. A second group of trees were treated with Sevin
and a third with Perthane. These trees were sprayed with Superior oil
at intervals of one, two and three weeks after the insecticide application.
All malerials were used at the dosages recommended in the 1964 spray
calendar.

The trees were examined for phytotoxicity after each spray and continued
until leaf fall. No adverse effects were noted on either fruit or foliage.
It was concluded that, under the conditions of the test, it was safe to
follow Supericr oils with either Perthane or Sevin after one week on
Bartlett pears. There was also no evidence that Perthane or Sevin followed
in one week by a spray of Superior oil would present any phytotoxic hazard.

Duane L. Coyier:

Liquid lime-sulfur plus oil emulsion was applied at two rates (5 gal
1.S. + 3 gal oil and 3 gal L.S. + 2 gal oil) and at several stages of bud
development to test the effect of these sprays on fruit set in D'Anjou
pears. In these experiments the percent fruit set decreased progressively
as the spray date approached the bloom period. The difference in fruit set
between the earliest and latest spray application was nearly twofold.
Similar results were reported a year ago and studies will be continued
next season.

Two formulations of Morocide (code 2302 and ME-D-69) %~1b/100 gallon
and Union Carbide 21427, 2 lb/lOO gallon caused severe leaf injury when
applied to seedling apple plants growing in one-gallon containers under
burlap shade, UC 21427 caused death of plants. The Morocide formulations
caused leaves to turn brown and eventually drop, but the plants re-foliated
when treatment was terminated. Treatment consisted of 4 applications one
week apari, commencing on June 1, 1964, Maximum temperature recorded was
87° F. on the day following the last spray application. All other maximum
temperatures during the trial were below 809 F,

Morestan caused defoliation of lower leaves at & and 1 lb/lOO gallon
rates when used under condilions described above. Plants treated with the
higher dosage showed a marked decrease in growth as compared with the lower
dosage and with untreated checks. Growlh resumed when treatment ceased,
and all plants were comparable in size six weeks following the last spray
application,
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Stan Hoyt:

Naugatuek 0240 cauzed {rult injuey in three differsnt plots,
Varieties injured were Winesap, Red and Golden Delicious apples.
Morestan {%-1k rate) caused frulh and foliage injury to Golden Dellcious
and fruit injuyy to Red Delicious whers repeated aprays were applied.
Single applicetiocns of UC 21427 and TH 113M caused severe Tollage burn on
Red Delicious,

CONCENTRATE TPRAY]

E. Co Burtg:

Results ebiained this season Euppoc previous datas indicating that
concentrate spray applicationz ave effechive against wany of the insect
pests of peay and apple, bot with the present acaracidss this method of
application is not as sffective az high “ul?ﬁﬁ sprays against spider mites.
Concentrate applications caused considevably move rysssbing of Golden
Deliciouws apples this seazon than cceurrsd in the high velume plois,

Jo Eo Dibble and H. F. Madgan:

.

Concentrate spraving has proved suegesaful in Califoynia deciduous
orchard tests conducted aver a d-vear period. The majority of the insects
found on twn shone & s atwl pranes twe pome fruits, apples and
pearss and two nub cvops, walnuts end alwords, In most cases have been
contyrolled as sucessstuily with concenbrabte spray applications as they
have been with nigh velume dilute sprays. Thisz spraying technigque has
invoived fyom &0 to 90 gallons of spray pey acrs instzad of ths usuwal 330-
1,000 gallonz. A combinabion of approximately 100 pounds pressure at the
nozzle, 110 Lo 1% wiles per hour aly velooiiy, the us 2 nof hollow cone
disc type nozzies and the ovchayd travel speed of 1 1/ 522 miles per hour
have given geod pest contyol resulteo in well ovey 360 field evaluations
The walne of ihis spraying techodoue was measvrsd thres different ways,
Dyes were spraved ivto the tyses to evaluate spray patlern and coverage.
Tasect counts wore taken to evaluvats conbrol in different areas of the
tree and spray vesidue analyses weve made of both lsaves and fruit. The
advantage of this techoligue to the Califowrnia tree fruitl grower are pri-
marily a savings in watev, c¢hemical and time. By using this method the
grower can spray eacn acre with approwimately 70 fto 90 per cent less
water and 25 per cent less 1nsectiwidp Since there iz no drip or run-off
with this tﬁthnlqweg a reduction in chemical is possible. There have
been no major disadvantages evident or noted in the 3 1/3 geagons of
test work.

.
wihs,

This iz, or course, & more exacting method of application and requires
full uwnderstanding of the technique az well as a constant checking of the
gallong per acre oulpub and the travel speed duving application., A
mistake in calibration and application vate could mean poor insect control
or too high a spray residve. Growers van apply this spray either through
the use of machines specifivally desigoed for concenirate epraying or by
modifying prezantly owned or loecally svaliable ﬁ“ ibe Lype machines.

Work with most of the popular types of alr blast gprayers in California
shows many of thewm Lo be adaptable Ffeor modlfying to rconcentrate spraying.
The newer hypes of high volume dilute sprayers are movs eagily adaptable
for thisz spraving technique due to high aiv veloclty aund proper air
pressure. Some of the older machines are either not sultable or may in
many cases wequire substantial changes. A number of Califoreia growers

(=]
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have already changed over to this spraying method and, following this past
geason's series of field demonstrations, many others will no doubt be trying
this technique in the near future. Calibration examples and necessary '
tables are given in University of California Agricultural Extension

Service leaflet PUB. AXT-131, "Concentrate Spraying in Deciduous Fruit
Orchards™.
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SECTION I1
INSECT AND MITE PESTS OF STONE FRUITS

CHERRIES, FREACHES AND APRICOTS

Shot Hole Borer

Ian D. Jack, Beach Avenue; K. R. #1, Peachland, B, C.s

Generations of shot hole borer are characterized by long emergence
periods with peaks of flight. Detection of these peaks is important for
the timing of sprays. In an experiment to test various traps as indicators
of peaks, cne glass barrier trap was more satisfactory than either twelve
yellow sticky boards or three fermenting pots. Wood piles and brush piles
in or near orchards serve as sources of infestation, allowing beetle pop-
ulations to increase greatly in numbers. Under such conditions healthy
trees may be attacked. Ceontrel measures should be undertaken net only in
the fall but also in the spring. If control of the spring generation is
suceessful control measures may be unnecessary in the fall,

CHERRIES AND PRUNE (ALSO AFPLE)

Ambrosia Beetle

Ian D, Jack:

Recently planted young trees seem most susceptible to attack by this
beetle. From observations this year there was only one flight peried
which occurred during the latter part of May. Overwintered as an adult
in infested trees. It appears to be associated with a disease but attempis
to isolate and identify it using malt extract agar as a culture medium
were unsuccessful,

SECTION IV, A
DISEASES OF STONE FRUITS

CHERRY DISEASES

Control of Rots of Cherries in Poly Packs
Held for Long Periods in Cold Storage

L. E, Lopatecki, Plant Pathology Section, Canada Agriculture Research
Station, Summerland, B, GCa:

Cherries held in CA storage at Summerland during the 1963 season
developed a high percentage of rot., During 196, tests were run on the
value of fungicidal treatment of fruit packed in poly bags and held for
5 weeks at 32°F, Best conbrol was obtained with a dip treatment of
Difolatan at 2 1b, per 100 gallons. Captan gt the same concentration was
good but less effective, while 2-amiuvo butane and dehydroacetic acild
appeared useless.
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PEACH DISEASES

The Effect of Water Dumping Upon
Development of Brown Rot in Peaches

Lo F. Lopatecki:

Peaches dumped in water developed three times as much brown rot as
fruit that ramained dry. Addition of soda lime to a Specific gravity 1.01
to float the peaches rednced brown rot slightly, while at a Sp. gr. of
1.02, rot was reduced to the level present in dry fruit,

Addition of brown rot spores to the dipping solution greatly increased
subsequent fruit rot, When Captan was added at a 2 1b., rate, infection
fall well below the level of untreated contrels,

SECTION IV
DISEASES OF POME FRUITS

AFPPLE DISEASES

The Tffect of Scald Suppressing Chemicals
Upon Bull's Eye Kot of Apples in Cold Storage

L. &. Lopatecki:

Artificially incculated apples, after treatment with Stop-Scald and
diphenylamine, developed only a small fraction of the rot present in
untreated combrols. DBoth Steop-Scsld and diphenylamine are powerful inhib-
itors of mycelial growth of Cloeosporium perennans on agar plates.,

SECTION V¥

SPRAY RESIDUES, COMPATIBILITY., PHYTOTOXICITY, BEE POLSCRING
AND POLLINATION, CONCENTRATE SPRAYING AND OCCUPATIONAL EXPOSURE

BEL POTSONTNG

Carl Johansen, Washingbon State University, Department of Entomology,
Puliman, Washingtons

(1} Only UC 200474, NIA 10,2L2, and GS 13005 were quite toxic to
honey bees in small-scale tests on appley VC 20047A was reduced to low
toxicity with l-day feoliage residues. Pentac, chloropropylate, and GC-
9160 presented no hazard to bees.

{2} General resulis with various insecticides on forage crops were
as follows:




Material

Banol 75% WP

Uc 1085L 75% WP

Malathion tech,

Malathion 5 1b E

5D 9129 3.2 1b S

Sevin 80% WP

Methoxychlor 50% WP

Sevin i 1b F

Soilserv Sevin 2 1b B

UC Sevin 2 1b R

Sevin 80% WP plus
Cellosize QP-LH0O,
Polyox WSRE-301,
or UCAR Latex 680

Thioccron 50% WP

Thiccron 2.5 1b B

ac 9879 I 1b E

CP L3858 3 1b &

DPT 2 1b B

Endrin 1.6 1b E

AC K7LT70 10% G

AC L7031 10% G

Bayer 25111 10% G

1b/acre

Direct Action

o]
a

=
2 o | o

]

-3 ]

2 o

a °

]

B

i

-3
COWwWwooOLH OV orRPMIH OO oo oo oW

a

P = et B PO B D IO O N e e o
-]

*

0%

=

very high
!¥

moderate
low

]

Toxicity
1=3 hr residual action

Very high (7 hr.)
H n i
H "
i} iy
H it

moderate (1 day)
n

(7 hr.)

" (1 day)
low (1 day)

(1 day)

* (1 day)

f i
] b

" (7 hr.)
t (7 hr,)

Several unexpected results obtained this year were undoubitedly caused

by cool,; rainy weather.
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