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Introduction

A full review of Oregon's tree fruit and nut research program was
conducted in January 1970 at Corvallis. Each department or branch station
involved in such work participated in the review and made suggestions for
improvements and changes which would strengthen and balance the overall
research effort. Many worthwhile suggestions came out of the review, one
of which was to bring together abstracts of the past eight years' research
publications, so that results of current work would be available to inter-
ested persons. While the intent of the review was primarily to evaluate
research programs, it was felt that the compiled abstracts would benefit
extension workers as well as researchers and experiment station adminis-
trators.

Following the general review, the group decided
would prepare a set of abstracts of published research
from 1962 through 1969, and would submit copies of the
for library reference to be available to those wishing
papers.

that each researcher
in his area of work
full research papers
to read the full

The detailed index which follows is arranged by crop, e.g. Apple,
Cherry, Filbert, etc. and is then subdivided into departmental area, and
is finally broken down into individual subjects within departments. The
abstracts are numbered serially for ease in looking up items of interest.
The full reprints were given numbers identical to their corresponding
abstracts so that the index can be used both for the abstracts in this re-
port and for the full papers on file in the library. For convenience,
the full papers have been placed on file in three places: the Department
of Horticulture library, Corvallis, the Experiment Station library, Hood
River and the Experiment Station library on Hanley Road, Medford.

This indexed information system should be of value to all tree
fruit and nut researchers in Oregon and to extension staff involved with
these crops. The present plan is to up-date the abstracts and library
files every two years.
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PAPER ABSTRACTS

1.Lombard, P. B. 1964. Hormones for increased fruit set of Anjous. Proc.
Ore. Hort. Soc. 56:36-37.---This is a review on research of the use of post
harvest application of 2,4,5-TP on Anjou pear trees to increase fruit set
the following spring. Recommended on application of 7.5 ppm of 2,4,5-TP
immediately after harvest at 300-500 gallons/acre on foliated Anjou trees.
This has increased fruit set about 25% annually.

2.Lombard, P. B., L. H. Stolzy, M. H. Garber, and T. E. Szuszkiewiez. 1963.
Effects of climatic factors on fruit volume increase and leaf water deficit
of citrus in relation to soil suction. Soil Sci. Soc. Amer. Proc. 29:205-
208.---Correlations between either fruit volume increase or leaf water def-
icit and various environmental conditions were studied by factor analysis
to determine possible primary factors in both treatments, influenced the
fruit and the leaf in only the 100 cbar soil suction treatment. Rate of
water movement through the soil to the plant roots could be the underlying
factor. Another factor, evaporation power of the atmosphere during high
diurnal transpiration, affected the rate of fruit volume increase in only
the 100 char treatment.

3.Lombard, P. B. and J. H. Grim. 1966. Would you believe: Chemical thinning
of Bartletts? Proc. Ore. Hort. Soc. 58:28-31.---The use of naphthalene
acetamide (NAD) at 35 ppm 3 weeks after petal fall decreased fruit set by
2/3 with minor leaf and fruit injury of Bartlett trees.

4.Lombard, P. B., M. Turner, and S. E. Funk. 1966. Petroleum wax heaters.
Proc. Ore. Hort. Soc. 58:138-141.---Frost protection with solid petrole-
um wax heaters producing 18,000-20,000 BTU/hour at a rate of 70 heaters
per acre raised the air temperature as much as 35 lazy flame per acre. The
white wax heaters produced 1/2 the particulate smoke as lazy flame but 2 1/2
times that of return stack heaters. Particle size of the wax smoke is
larger than oil smoke and causes discomfort to the cigarette smoker.

5.Lombard, P. B., P. H. Westigard, and C. B. Cordy. 1966. Year-round ir-
rigation? American Fruit Grower. Apr.(4):13-14.---Reported on use of
overhead sprinkler for frost protection, pesticide application, heat con-
trol, and irrigation of pear trees. Sprinkling at .17 in/hr rate pro-
tected the pear crop from frost damage giving about 5° F protection,
cooled the fruit 10 to 15° F when on at 98° F, and as an insecticide ap-
plicator gave poor coverage and insect control.

6.Lombard, P. B. and M. N. Westwood. 1966. Peach thinning with a new
hormone. Proc. Ore. Hort. Soc. 58:88-93.---Described techniques used to
time a hormone application for thinning peaches. Most favorable method
is the ovule length, 7-9 mm. Results with 3-chlorophenoxy-alpha propion
amide (3-CPA) at 150 to 300 ppm reduced hand thinning 30 to 80% on Elberta,
J. H. Hale, and Alamor varieties.

7.Lombard, P. B., P. H. Westigard, and Dunbar Carpenter. 1966. Overhead
sprinkler system for environmental control and pesticide application in
pear orchards. HortSci. 1(3&4):95-96.---Continuous sprinkling at .17 in/
hr over Anjou trees when temperatures were over 90° F, reduced intact fruit
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and leaf temperatures 15° F. Cycling the sprinkling system of 5 minutes
out of 20 minutes when temperatures were over 90° F, increased rate of
fruit growth of Anjou and Bartlett pears and reduced fruit pressures of
Bartlett fruit only at harvest. Pesticide application by injection into
the sprinkler system amounted to about 1/5 the deposit as with speed spray-
er application. Poor mite and insect control occurred during one season
of sprinkler application of pesticide.

8.Lombard, P. B. 1967. Bartlett pear thinning. Proc. Wash. State Hort. Soc.
63:169-170.---Progress report on chemical thinning of Bartletts suggested
trial use of NAD at 25 ppm plus 16 oz/100 gal spray modifier for heavy fruit
set and NAA at 15 ppm plus 16 oz/100 gal spray modifier for moderate fruit
set 3 weeks after petal fall. Presented data indicating large fruit size at
harvest with small fruit thinning. Size predication table for Bartletts at
harvest was presented.

9.Lombard, P. B. 1968. Revolution in chemical thinning in the West. Proc.
Nat. Peach Council 29:43-45.---Describes the timing of 3-CPA to cytogenesis
of the endosperm from free-nuclear to cellular stage for most effective
peach thinning. Cytogenesis was best related to 6-8 mm length of the seed.
Indicated that 3-CPA removed 1/3 to 2/3 of the young fruits; larger fruit
at harvest but some leaf burn was noted.

10.Lombard, P. B. 1968. Chemical thinning of peaches finally becomes prac-
tical as a result of development of new techniques in spray use. Better
Fruit - Better Vegetables. June:l3.---Same as No. 9.

11.Lombard, P. B. 1968. Pear rootstock studies. Abstract. Amer. Soc. for
Hort. Sci. 65th Annual Meeting.---Compared yield efficiency, vigor, and
mineral content of pear trees on various size control rootstocks. No cor-
relation was found between any two of these responses.

12.Stebbins, R. L. and P. B. Lombard. 1968. Foliar analysis in tree nutri-
tion. Proc. Fert. Conf. Pac. N. W. 19:36-42.---Discussed the relation of
leaf content of various nutrients with tree production. Sampling of leaves
for mineral content for diagnostic purposes for Oregon growers was charted.
Pointed out that more nutritional research is necessary for Oregon's tree
crops, sweet cherries, filberts, and pears because little work has been
done elsewhere since it is a minor crop compared to apples.

13.Lombard, P. B. 1968. Chemical thinning of Bartletts. Proc. Wash. State
Hort. Soc. 64:194-196.---Recommended NAA at 10-15 ppm and NAD at 20-25 ppm
with spray modifier 3 weeks after petal fall for Bartlett thinning. Noted
high temperature, high humidity, softness of water, year-old shoots, and
shaded area were factors that increased thinning action. Results of
screening test indicated Morphacten at 25 ppm, Ethrel at 250 ppm, Alar at
250 ppm, and TIBA at 25 ppm at the same timing thinned Bartletts.

14.Lombard, P. B. 1969. Chemical thinning of peaches and pears. Proc.
Western Colo. Hort. Soc. 26:65-68.---Discussed factors effecting absorp-
tion of thinning sprays for peaches and pears. Timing of these thinning
sprays were post bloom because of frost danger consideration. Timing for
peach thinning sprays depended on seed development while for pear sprays
depended on least leaf and fruit damage. Suggested trial basis of 200 or
300 ppm of 3-CPA on peaches when seed length is 7-9 mm long and 25 ppm of
NAD or 15 ppm of NAA applied 3 weeks after petal fall on pears.
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15.Lombard, P. B. 1969. Bartlett production, pollination and cross pollina-
tion. Proc. Western Colo. Hort. Soc. 26:51-54.---Indicated that cross
pollination of Bartletts has given 4-10 times greater fruit set than self-
ing. Wind was found to be a pollinator but very ineffective because of
poor pollen concentration. Fruit size was related to seed content. Sug-
gested pollinizer trees should be no more than two trees distance on a 25 x
25 foot planting. Suggested P. betulaefolia as a pollinizer in hedgerow
plantings instead of a pollinizer variety.

16.Lombard, P. B. 1969. Solid fuel heaters tested for frost protection. Ore.
Ornamental and Nursery Digest 13(1):3.---Several solid fuel heaters were
tested for frost protection and their description, length of heating, price,
rate per acre, fuel cost per hour, temperature increase expected, labor re-
quirements, and smoke emitted are given for each in tabular form.

17.Lombard, P. B., Maxine Thompson, and Q. Zielinski. 1969. "Rogue Red" - a
new winter pear variety. Fruit Var. and Hort. Digest. 23(4):71-72.---Rogue
Red is a cross of Cornice x (Seckel x Farmingdale seedling #122). This pear
is a combination of high quality with a unique reddish blush that covers 60
to 80% of the fruit. The tree and fruit are described in detail. The var-
iety is susceptible to fire blight and stony pit virus. The variety blooms
during early bloom of Bartlett. The fruit should be harvested at 13 to 15
lbs pressure (5/16 inch plunger). Storage life of the fruit is about 8 to 9
months at 30° F.

18.Watts, D. G., C. R. Dehlinger, J. W. Wolfe, and M. N. Shearer. 1968. Con-
sumptive use and net irrigation requirements for Oregon. Agricultural Ex-
periment Station Circular of Information #628.---This publication contains
estimates of comsumptive use and net irrigation water requirements calculated
from an empirical equation. Monthly values are tabulated for each geograph-
ical region of the state where orchards are grown. Estimates are made for
deciduous orchards with and without permanent cover crops. A procedure is
included for increasing the requirement when the irrigation interval is less
than one month and when there is a desire for capacity to meet the require-
ment more than 50% of the time (for example, adequate 8 out of 10 years).

19.Hartman, H. 1962. Certain investigations pertaining to pear decline in
Oregon. Ore. Agr. Exp. Sta. Spec. Rpt. 143, 52 pp.---A survey of pear root-
stock performance in Medford, including studies of root and trunkstock as
related to decline, blight, root rot, crown gall, and adverse soil con-
ditions. P. communis, P. calleryana, and P. betulaefolia were generally good
in most situations, while P. ussuriensis and P. serotina were unsatisfactory
because of decline.

20.Hartman, H. 1961. Historical facts pertaining to ro
pear trees. Ore. Agr. Exp. Sta. Misc. Paper 109, 38
stracts of letters to and from F. C. Reimer regarding
piled. These letters, written between 1920 and 1927,
the introduction, distribution, and evaluation of P.
P. calleryana, P. betulaefolia, and P. communis roots
framestocks of Old Home, Kieffer, Surprise, Estella,

21.Compton, O. C., L. F. Remmert, and W. M. Mellenthin.
in 1961 crops of The Dalles area. Ore. Agr. Exp. Sta.

ot- and trunkstocks for
pp.---A group of ab-
rootstocks were corn-
summarize information on

serotina, P. ussuriensis,
and of blight-resistant

Chieh Li, and others.

1963. Fluorine levels
Spec. Rpt. 153, 25pp.---
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The fluorine contents of seven crops grown in The Dalles area during 1961
are reported. These data are compared in Table 14 to similar data ob-
tained previously. Leaf samples collected from crops in The Dalles area
in July 1961 ranged from 12 to 217 ppm fluorine and averaged 65 ppm, while
those taken in September ranged from 16 to 204 ppm and averaged 68 ppm
fluorine. Similar samples from the Corvallis area all contained 13 ppm
fluorine or less. Leaf scorch of apricot trees and soft suture on peach
fruits were observed in 1961 in The Dalles area orchards. These condi-
tions were observed in 1959 and 1960, but not prior to the operation of
an aluminum factory located in this area.

22.Compton, 0. C., L. F. Remmert, and W. M. Mellenthin. 1965. Fluorine levels
in crops of The Dalles area in 1962 and 1963. Ore. Agr. Exp. Sta. Spec. Rpt.
187, 37 pp.---The fluorine contents of seven crops grown in The Dalles fruit
area in 1962 and of three crops in 1963 are reported. These results are
compared to similar data obtained from time to time since 1953. Leaf sam-
ples collected in The Dalles area July 16-20, 1962, ranged from 4 to 362
ppm fluorine and averaged 31 ppm, while those taken October 10-15 ranged
from 17 to 474 ppm and averaged 92 ppm. Similar samples from Corvallis had
less than 15 ppm. Alfalfa forages from The Dalles area averaged 31 ppm in
July and 81 ppm in October with maximums of 84 and 166 ppm respectively.
Leaf scorch on apricot trees was observed in 1962 in many of The Dalles
orchards, being more severe on the weaker trees. In 1963 the June 16-18
sweet cherry leaf samples ranged from 4 to 34 ppm, averaging 13 ppm fluo-
rine, while those collected September 19-20 contained from 9 to 72 ppm,
averaging 22 ppm. Similar samples taken in July and October, 1962, con-
tained an average of 32 and 95 ppm, respectively. The data for peach trees
were similar to those for cherry trees. Fluorine in the air was determined
on a few samples in 1963. The amounts found varied from none to 12.9 pg
F/M 3 , (micrograms fluorine per cubic meter of air) varying with location
and season.

23.Compton, O. C., L. F. Remmert, and W. M. Mellenthin. 1965. Fluorine levels
in crops of The Dalles area in 1964. Ore. Agr. Exp. Sta. Spec. Rpt. 204, 20 pp.
---In 1964 the fluorine content of sweet cherry leaf samples collected July
1-9 ranged from 4 to 31 ppm, averaging 11 ppm, while those collected Sept-
ember 17-18 contained from 6 to 52 ppm, averaging 19 ppm. The data for
peach trees were similar to those for cherry trees. Variety differences in
leaf fluorine contents were small and not significant for both cherries and
peaches. Fluorine in air samples varied from none to 2.5 pg F/M 3 , (micro-
grams fluorine per cubic meter of air).

24.Compton, O. C., F. W. Adams, W. M. Mellenthin, S. Elliott, N. Chestnut, and
D. Bonney. 1968. Fluorine levels in crops of The Dalles area, 1965-1967.
Ore. Exp. Sta. Spec. Rpt. 261, 40 pp.---The fluorine concentrations in
leaves of peach and cherry trees grown in The Dalles fruit area in 1965
and 1966 and of sweet cherry trees only in 1967 are reported here. Maxi-
mum concentrations in sweet cherry leaves collected during September were
39.7, 47.5, and 42.5 ppm fluorine in 1965, 1966, and 1967 respectively.
Leaf fluorine contents from locations beyond about three miles were similar
to those taken prior to operation of the nearby aluminum factory. Pine
needles collected within 1.8 miles of this factory contained from 24 to 104
ppm fluorine and showed varying amounts of needle scorch. The highest
daily air fluorine concentrations in April were 3.31, 4.77, and 4.65 micro-
grams fluorine per cubic meter of air (pg F/M 3) for 1965, 1966, and 1967
respectively, while maximum monthly averages for April were 0.72, 1.32, and
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0.83 ug F/M3 per day, respectively. Air fluorine decreased rapidly with
distance up to about three miles from the factory, with little or no fur-
ther decrease beyond that. Air and leaf fluorine were closely correlated
in 1966 and 1967 even though environmental conditions varied widely from
one location to another.

25.Compton, O. C. 1970. Pollutant impact on horticulture and man. HortSci.
5:244-246.---Leaves of plants are effective absorbers of airborne fluoride
(HF). Fluorine is accumulated in the leaf tips of monocots and in the
margins of dicots. Plant analyses made after thorough leaf washing give a
good estimate of that fluorine having physiological significance. Weather
data are invaluable in estimating the direction and extent of dispersion
of airborne fluorine but tissue analyses must be relied upon to determine
plant fluorine levels. Tissue analysis is often the only way to distin-
guish between necrosis caused by an adverse physiological condition and
that caused by fluorine.

26.Madsen, H. F., P. H. Westigard, and L. A. Falcon. 1961. Evaluation of
insecticides and sampling methods against the apple aphid, Aphis pomi.
J. Econ. Ent. 54(5):892-894.---Leaf samples from the central portion of a
shoot indicate if a potentially injurious aphid population is present.
If the leaves from this area are infested, the fruit will show damage by
honeydew at harvest. Both Dimethoate and Diazinon provided economic con-
trol.

27.Madsen, H. F. and P. H. Westigard. 1962. Behavior and control of the
grape mealybug on pear. J. Econ. Ent. 55(6):849-850.---Biology studies
showed that the overwintering crawlers invaded and fed upon tissue in the
fruit buds from the period of bud crack until petal fall. After this time,
the mealybugs migrated to the base of sucker shoots where rough bark pro-
vided protection. Because the insects are exposed within the open fruit
buds, a spray timed at the cluster bud stage of tree development is pre-
ferred. Parathion or Diazinon provided good control.

28.Madsen, H. F., P. H. Westigard, and R. L. Sisson. 1963. Observations on
the natural control of the pear psylla, Psylla pyricola Forster, in Cal-
ifornia. Canad. Entomol. 95(8):837-844.---Studies in 1961 and 1962 showed
that several naturally occurring conditions suppress the pear psylla.
Temperature above 100° F caused mortality of nymphal stages and reduced
adult oviposition. Crystallization of honeydew was a mortality factor in
a few instances, and seemed to be associated with high temperatures and
low humidity. Absence of new growth and poor leaf condition caused a
steady decline in psylla numbers in abandoned orchards. Predators and
parasites were thought important control agents in unsprayed pear orchards.

29.Westigard, P. H. and D. W. Berry. 1964. Control of the pear rust mite,
Epitrimerus pyri. J. Econ. Ent. 57(6):953-955.---The effectiveness of
registered and experimental materials was evaluated as to the ability to
control the pear rust mite, Epitrimerus pyri (Nalepa). Materials chosen
for testing were selected as to prior knowledge of their ability to give
control of 1 or more of the "major pests" of pear. Timing of materials
for effectiveness was evaluated in applications made at prebloom, early
summer, and midsummer timings. The results indicated prebloom appli-
cation more effective than foliar application. In all applications ex-
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cellent initial kill of motile stages was obtained with the exception of
GuthionA (0,0-dimethyl S-(4-oxo-1,2,3-benzotriazin-3(4H)-ylmethyl)
phosphorodithioate), but residual control was quite variable.

30.Westigard, P. H. and H. F. Madsen. 1964. Oviposition and egg distribution
of the apple aphid with observations on related mortality factors. J.
Econ. Ent. 57(4):597-600.---The apple aphid begins oviposition in early
October. Termination of egg laying is brought about by weather extremes.
Discussed are the factors which determine egg densities indirectly by
reducing the number of oviparous forms prior to oviposition and directly
by the reduction in the number of eggs after being laid.

31.Westigard, P. H. 1964. Distribution of the grape mealybug on pear. J.
Econ. Ent. 57(1):1-3.---The motile stages of the grape mealybug distribute
themselves in a non-random pattern on the pear host. The number of mealy-
bugs varies inversely with the distance from the scaffold limbs and with
the height from the ground. A curvilinear (logarithmic) regression line
appears to characterize these data.

32.Westigard, P. H. and H. F. Madsen. 1965. Studies on the bionomics of
summer generations in California of the apple aphid, Aphis pomi De Geer
(Homoptera:Aphididae). Canad. Entomol. 97(101107-1114.---Population
fluctuation of the apple aphid on apple were generally upward during
early June and downward through the remainder of the season. Population
density was correlated with growth pattern of the host. The midsummer
decline was also related to emigration of alate forms and predator
activity.

33.Westigard, P. H., P. B. Lombard, and J. H. Grim. 1966. Preliminary
investigations of the effect of feeding of various levels of the two-
spotted mite on its Anjou pear host. Proc. Amer. Hort. Soc. 89:117-122.
---Four population levels of the two-spotted spider mite, Tetranychus 
urticae (Koch), were allowed to feed on mature Anjou trees for a 2-year
period, and effects on tree performance were measured during 3 years.
Fruit size, fruit finish, preharvest fruit drop, fruit set and amount of
terminal growth were unfavorably influenced by uncontrolled feeding while
a certain tolerance for moderate population levels was apparent. Fruit
set was the most highly responsive to mite feeding of the tree responses
measured with up to 50% reduction occurring in unsprayed trees as com-
pared to that on trees receiving mite control. The effect on set was
related to mite abundance the preceding year while the effects on fruit
size, quality and preharvest drop were influenced by current year's mite
density.

34.Westigard, P. H., P. B. Lombard, and D. W. Berry. 1967. Bionomics and
control of the two-spotted spider mite on pear in southern Oregon. Ore.
Agr. Exp. Sta. Tech. Bull. 101, 32 pp.---The biology of the two-spotted mite
on pear is described along with an explanation of environmental factors
which are thought to account for fluctuation in population density. A
brief review of the history of chemical control of this pest is given
along with data on current pesticide recommendations.

35.Westigard, P. H., L. G. Gentner, and D. W. Berry. 1968. Present status
of biological control of the pear psylla in southern Oregon. J. Econ.
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Ent. 61(3):740-743.---Studies were conducted over a 3-year period in south-
ern Oregon pear orchards to evaluate the potential of natural enemies of
the pear psylla, Psylla pyricola Foerster, to maintain populations of this
pest below the levels where direct damage to the fruit occurs. The pre
dators found associated with high pear psylla densities included 13 species
of coccinellids, 3 species of anthocorids, green and brown lacewings, and
predaceous mirids. This complex was thought responsible for economic con-
trol of the pear psylla in 1 of the 2 orchards studied. The parasite
Trechnites insidiosus (Crawford) was found in large numbers in 1 orchard
during 1 year but was not able to control the pear psylla, because of
either hyperparasitism or the influence of pesticides applied in the fall
Where successful biological control was obtained, pear psylla populations
were reduced to relatively low levels by midsummer. Predation on the egg
stage accounted for 97% of the psylla mortality during the summer period.

36.Westigard. P. H. 1969. Timing and evaluation of pesticides for control
of the pear rust mite. J. Econ. Ent. 62(5):1158-1160.---Field studies on
timing of application and effectiveness of materials against Epitremerus 
pyri (Nalepa) were conducted during 1966 and 1967 in southern Oregon pear
orchards. The degree of fruit russet increased with the time the trees
were left unsprayed. Delayed dormant or pink bud applications of endo-
sulf an resulted in an absence of economic injury at harvest, but when
treatment was delayed until May or later, severe fruit injury was evident.
Oil used alone or oil-organophosphate combinations applied prebloom
effectively suppressed rust mite densities. Other materials found
effective included: CarzoP (N'-(chloro-o-toly1)-N,N-dimethylformamidine
hydrochloride), dimethoate, carbofuran, maneb, Morestan6(6-methy1-2,3-
quinoxalinedithiol cyclic S,S-dithiocarbonate), Temie (a 10% granular
formulation of UC-21149 (2-methyl-2-(methylthio) propionaldehyde 0-(methyl-
carbamoyl)oxime ), and zineb.

37.Westwood, M. N. 1969. Tree size control as it relates to high-density
orchard systems. Proc. Wash. St. Hort. Assoc. 65:92-94.---Dwarf roots
combined with proper high density spacing resulted in very high yields of
young apple and pear trees compared to vigorous roots at the usual low
density spacing. In one case spur-type Golden Delicious on EM26 planted
6' x 2' produced 8 tons of fruit per acre in the first two seasons.

38.Westwood, M. N. and H. O. Bjornstad. 1970. Some factors affecting rain
cracking of sweet cherries. An. Rpt. Ore. Hort. Soc. 61:70-75.---Varieties
differ in susceptibility to cracking and more mature fruit crack more than
greener ones. A 1 ppm NAA spray 30-35 days before harvest or a lime spray
8-14 days before harvest reduced cracking. Cracking was further reduced
when these two sprays were used in sequence.

39.Westwood, M. N. and A. N. Roberts. 1970. Prune rootstocks for Oregon.
An. Rpt. Ore. Hort. Soc. 61:79-81.---A study of Italian prune on 16 plum
and peach rootstocks indicated that yield and growth vary with clone. Plum
stocks were better in wet sites than peach. Myrobalan stocks were high in
leaf nutrients, Marianna stocks were intermediate, and trees on peach were
generally lower. Mar. 4001 and Myro. B were better in growth and yield
than peach stock.

40.Westwood, M. N. and H. O. Bjorstad. 1970. Cherry rootstocks for Oregon.
An. Rpt. Ore. Hort. Soc. 61:76-79.---Literature is reviewed indicating
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that Stockton Morello is the best root for wet soil sites and Pr. mahaleb 
is best for very dry, open soils. Mazzard appears good in western Oregon
for medium textured soils. A number of new rootstocks, including several
clones of Mahaleb x Mazzard are being tested at Corvallis.

41.Westigard, P. H., M. N. Westwood, and P. B. Lombard. 1970. Host pre-
ference and resistance of Pyrus species to the pear psylla, Psylla pyricola
Foerster. J. Am. Soc. Hort. Sci. 95:34-36.---Field and laboratory studies
of host preference and resistance of Pyrus species and cultivars to the
pear psylla, Psylla pyricola, were conducted in Southern Oregon from 1964-
1968. Asian species were generally less attractive to oviposition than
those from Asia Minor, North Africa or Europe. Attractiveness of P.
pyrifolia and P. communis cultivars was higher than for P. ussuriensis.
Susceptibility of Pyrus was based on differences between total egg de-
position and resulting nymphal populations. Using this nymph/egg ratio
the results indicated that Asian material was more resistant than material
from Asia Minor or Europe. The Asian species P. fauriei and P. calleryana
exhibited both a high degree of unattractiveness to oviposition and re-
sistance to nymphal development.

42.Westwood, M. N. and A. N. Roberts. 1970. The relationship between trunk
cross-sectional area and weight of apple trees. J. Am. Soc. Hort. Sci.
95:28-30.---Trunk cross-sectional area was found to bear a linear re-
lationship to total above-ground weight of apple trees. From these data,
it is suggested that trunk measurements can be used to estimate the po-
tential bearing surface of any orchard tree as long as it has not been
pruned heavily to prevent crowding. This relationship permits the calcu-
lation of yield efficiency as fruit weight per cm2 trunk cross-section.
Estimates were made of maximum bearing surface potential (tree weight) per
acre (as cm2 trunk area) for several kinds of tree fruits and nuts.

43.Westwood, M. N. 1969. Johnny Appleseed - Some historic notes. A.P.S.
Fert. Dig. 23(2):32-33.---An account of the life of John Chapman written
in about 1875 is reviewed. Several errors in popular accounts of his
life are corrected by this older manuscript.

44.Westwood, M. N. and P. B. Lombard. 1970. Plant growth regulators for tree
fruits. Ore. Ext. Weed Cont. Handbook 1970:189-194.---The uses, concen-
trations, timing and precautions are listed for chemicals used for thinning,
training, fruit set, flower initiation, fruit size increase, to reduce rain
cracking and to prevent pre-harvest drop.

45.Zielinski, Q. B. 1962. Pollination and fertility relationships among
polyploid pears of spontaneous origin. Proc. Amer. Soc. Hort. Sci. 81:
98-102.---Pollen from spontaneous tetraploid bud sports of Bartlett and
Anjou pears showed a low percentage germination compared with that from
diploid strains. The tetraploid strains, however, were highly fertile
when used as either the male or female parent in cross-pollination tests
with the diploid strains, and were more self-fertile than the diploid
strains. The tetraploid strains studied were not commercially valuable
but may prove useful for breeding purposes.

46.Zielinski, Q. B., George Varseveld, and Walter Mellenthin. 1964 Rev.
Sweet cherries for Oregon. Ore. Agr. Expt. Sta. Bull. 570. 22 pp.---Ob-
servations on several varieties of sweet cherries on trial in Oregon are

-8-



described. The origin, tree and fruit characteristics, pollination re-
quirements, bloom time, harvest time, fruit crack resistance, and processing
evaluations are considered.

47.Zielinski, Q. B. 1963. Precocious flowering of pear seedlings carrying
the Cardinal red color gene. J. Hered. 54:75-76.---The Cardinal red color
gene imparts a deep red pigmentation to the epidermis of the leaf, stem,
and fruit throughout the growing season. In F 1 seedlings of crosses with
Max Red Bartlett, those with red leaves began flowering at an earlier age
than those with green leaves.

48.Zielinski, Q. B. 1964. Resistance of sweet cherry varieties to fruit
cracking in relation to fruit and pit size and fruit color. Proc. Amer.
Soc. Hort. Sci. 84:98-102.---The incidence of fruit cracking in 38 var-
ieties of sweet cherries when immersed in distilled water at 20±2° C was
studied over a 3 year period. Fruit cracking did not have a direct re-
lationship to fruit size, but varied according to the particular variety
studied. The pit/fruit ratio relationships were erratic, but on the whole
ratios were associated with high cracking.

49.Zielinski, Q. B., F. C. Reimer, and V. L. Quackenbush. 1965. Breeding be-
havior of fruit characteristics in pears, Pyrus communis L. Proc. Amer.
Soc. Hort. Sci. 86:81-87.---Fruit characteristics of progeny populations
of pears from 9 intervarietal crosses involving 749 seedlings were recorded.
Comice was superior to Seckel, Beurre Gris, and Farmingdale in transmitting
desirable fruit characteristics. Seckel, while transmitting red color,
also apparently had dominant genes for small size, sweetness, and core
breakdown. Characteristics apparently inherited on a single gene basis in-
cluded skin color, juiciness, and flesh color. Fruit size and flavor, stem
length, and skin russetting appeared to be of complex inheritance.

50.Mellenthin, W. M. 1962. Orchard weed control. Proc. Ore. Hort.Soc. 54:
41-42.---No abstract submitted.

51.Mellenthin, W. M. 1963. Harvesting and handling of pears to maintain
quality. Proc. Ore. Hort. Soc. 55:38-39.---No abstract submitted.

52.Mellenthin, W. M. 1965. The production challenge - clonal rootstocks.
Proc. Ore. Hort. Soc. 57:39-40.---No abstract submitted.

53.Mellenthin, W. M. 1965. Temperature variations and other climatic factors
on rate of maturity and quality of apples and pears. Proc. Ore. Hort. Soc.
57:70-71.---No abstract submitted.

54.Mellenthin, Walt, Dave Burkhart, and Jack Thienes. 1965. Irrigation re-
quirements and permanent sod cover for stone fruits in the Mid-Columbia
area. Proc. Ore. Hort. Soc. 57:97-102.---No abstract submitted.

55.Mellenthin, W. M. 1967. Agriculture and air pollution. Proc. Ore. Hort.
Soc. 59:22-23.---No abstract submitted.

56.Mellenthin, W. M. 1963. Malling rootstocks for controlling tree size.
Wash. State Hort. Assoc. 59:99-100.---No abstract submitted.
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57.Mellenthin, W. M. 1966. Effect of climatic factors on fruit maturity and
quality of pears. Wash. State Hort. Assoc. 62:67-69.---No abstract sub-
mitted.

58.Mellenthin, W. M. 1967. Observations of mechanical harvesting in the east-
ern United States. Proc. 63rd Ann. Meeting 63:166-167.---No abstract sub-
mitted.

59.Mellenthin, W. M. 1967. Anjou pear pollination problems. Proc. 63rd Ann.
Meeting 63:202-203.---No abstract submitted.

60.Mellenthin, W. M., G. Crabtree, and F. D. Rauch. 1966. Effects of herb-
icides and weed competition on growth of orchard trees. Proc. Amer. Soc.
Hort. Sci. 88:121-126.---Several orchard crops growing in the Hood River
and Willamette Valleys of Oregon were sprayed with herbicides and combin-
ations of herbicides for the control of weeds around the tree trunks.
Combinations of 3-amino-1,2,4-triazole (amitrole) with 3-(3,4-dichloro-
pheny1)-1,1 dimethylurea (diuron) or 2-chloro-4,6-bis(ethylamino)-s-tria-
zine (simazine) gave the most satisfactory weed control. Tree growth was
related with the degree of weed control maintained in the Hood River Valley,
but not in the Willamette Valley.

61.Brown, Gordon G, Walter M. Mellenthin, and Leroy Childs. 1964. Obser-
vations on winter injury to apple and pear trees in the Hood River Valley.
Ore. Agri. Expt. Sta. Bull. 595, 34 pp.---During the 50-year period which
ended in 1963, sub-zero winter temperatures occurred during 18 years with
79 total days in lower Hood River Valley at 500 feet elevation and during
28 years with 142 total days in the upper valley at 1,600 feet elevation.
Greatest cumulative damage to apple and pear trees was caused by sub-zero
temperatures during eight different winters from 1919 to 1930 in four of
which extreme lows occurred in December. Extensive field surveys were
conducted in the summer of 1926 to determine the character and extent of
damage to apple and pear trees in representative commercial orchards in
the district. From inspections of more than 16,000 apple trees of dif-
ferent ages in 219 orchards it was found that Ortley, Jonathan, Spitzen-
burg, and Newtown showed extensive injury or death in trunks and crotches.
Black Twig (Arkansas) and Astrachan varieties were highly resistant and
showed only slight injury. From inspections of 9,051 pear trees of dif-
ferent ages in 204 orchards it was found that Bartlett, Anjou, and Bosc
showed extensive injury or death in trunks and crotches. Flemish Beauty
and Easter varieties showed much less injury. Cornice showed only slight
injury. Extensive experimental tests were started by the Hood River Sta-
tion in 1926 and 1928 to determine the commercial practicability of using
nursery stock of many apple varieties of known or considered winter hardy
character as intermediate trunkstocks on which Newtown, Spitzenburg, and
Ortley were topworked when stocks were two years old. Sixty-four var-
ieties were employed as intermediate trunkstocks. Prominent among these
were Black Twig and Astrachan. Although most of those tested were un-
adapted, Black Twig and Astrachan proved to be very satisfactory as inter-
mediate trunkstocks. Others showing promise were Hibernal, Gold Medal,
Minnesota 308, and 447. Many crab varieties, notably Hyslop and Trans-
cendent, were unadapted because of incompatibility of cion and stock. Ex-
tensive experimental tests were also started in 1928 to determine the
practicability of using pear nursery stock of known or considered winter
hardy character as intermediate trunkstocks for Bartlett or Anjou. Forty-
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one pear varieties were used. Those considered worthy of additional study
are Cornice, German Sugar, Orel 15, Vicar, and Flemish. Our most favorable
impression of Cornice as an intermediate trunkstock for Bartlett or Anjou
comes from a study of the performance of this variety in some of the older
Anjou or Bartlett orchards where many trees came under our observation
after several severe winter freezes. Those trees which are known to be
propagated on seedlings or hybrids of Pyrus communis of European origin
are outstanding in vigor and freedom from trunk or crotch injury. Younger
orchards which appear to be growing on open pollinated Bartlett pear seed-
ling roots have not made satisfactory growth nor have they been consistently
resistant to winter injury. The weighted overall average incident of win-
ter injury to nine pear varieties used as intermediate stocks on Japanese
roots (Pyrus serotina) exceeded that on French roots (Pyrus communis) in a
ratio of about 2 to 1. Anjou pear trees pruned in early winter 1948 and
1949 prior to extremely low temperatures were severely injured or killed.
Unpruned trees showed only minor injury. Whitewashing of pear tree trunks
and crotches was found effective in reducing injury due to direct exposure
to the afternoon sun's rays following low night temperatures during the
winter. Board shields were also effective.

62.Mellenthin, W. M., Gordon G. Brown, and R. S. Besse. 1966. The Mid-Col-
umbia Experiment Station its development, program, and accomplishments. .
1913 to 1965. Agr. Exp. Sta. Spec. Rpt. 211, 19 pp.---No abstract sub-
mitted.

63.Wang, C. Y., W. M. Mellenthin, and Elmer Hansen. 1971. Effect of temper-
ature on development of premature ripening in 'Bartlett' pears. J. Amer.
Soc. Hort. Sci. 96(1):122-126.---Premature ripening, a physiological dis-
order of 'Bartlett' pears, was induced experimentally by use of temperature
controlled limb cages. Exposure to 65° day and 45° F night temperatures
for 3-31 days prior to harvest caused an early acceleration in ethylene
production and occurrence of the climacteric rise in respiration. These
changes were accompanied by fruit softening, increases in soluble pectin
and protein N, a more rapid decline in malic acid as well as a decrease in
the rate of citric acid accumulation. Treatments with gibberellic acid
(GA), 100 ppm, and succinic acid 2,2-dimethyl hydrazide (Alar), 1000 ppm,3 '
counteracted the effect of cool temperature exposure and retarded pre-
mature ripening. The disorder did not develop in fruit maintained at 75°
day and 60° night temperatures during the experiment.

64.Nyland, George and J. A. Milbrath. 1962. Obtaining virus-free stock by
indexing techniques. Phytopathology 52:1235-1239.---This is a review
paper on virus indexing and available virus-free stocks given at the sym-
posium on pathogen-free stocks.

65.Milbrath, J. A. 1962. Control of western X-disease of peach. Phyto-
pathology 52:363.---Peach culture in The Dalles area of Oregon is limited
by serious losses from western X-disease. Scattered, infected trees are
common in 3 to 5 year old plantings and most 8 to 10 year old orchards are
unprofitable. In 1953, 240 of 1272 trees in a typical peach orchard were
infected. The grower agreed to remove infected trees and to replant each
year. The orchard has been examined yearly and the infected trees marked
for removal. The annual percentage of trees removed starting in 1953 was
as follows: 18.8, 6.7, 2.3, 0.4, 2.8, 2.2, 3.2, and 0.5. Removal of



initially infected branches proved ineffective when 91 trees selected as
having only one noticeably affected branch, were test-pruned in 1953.
Western X-disease reappeared in 71 trees in 1954, and in 10 more in 1955.
The remaining 10 trees were killed by the 1955 freeze. Thirty-two peach
varieties inoculated with western X-virus became infected. No resistance
to the virus was apparent. Roguing and replanting offer the most promis-
ing control in this area.

66.Blodgett, Earle C., Murit D. Aichele, Duane L. Coyier, and John A. Mil-
brath. 1963. The flat apple disease. Plant Disease Reptr. 47:769-
770.---The term "flat apple" is proposed for a new disorder occurring on
Red Delicious in three orchards in Washington and four in Oregon. In
Washington it has also been noted on Yellow Delicious which had been grafted
on Red Delicious trees for pollenizers. Characteristically the affected
apples occur on certain branches as distinctly flattened fruit about half
the normal length. The stem cavity is very shallow, the lenticels are more
enlarged than normal, and the calyx basin is broad with prominent points.
Foliage on affected branches is narrow and elongated. Shoot growth appears
brushy. This condition has increased in severity and distribution in
affected trees in all seven orchards where the disease has been observed.
Transmission tests suggest a virus disease, but are not conclusive. How-
ever, affected trees top-worked with a spur-type Red Delicious variety
produced severely affected fruit on the new wood.

67.Milbrath, J. A. and J. E. Reynolds. 1964. The effect of four isolates of
little cherry virus on fruit size. Plant Disease Reptr. 48:124-216.---
Four different isolates of the little cherry virus were inoculated into
multiple high-worked trees of mazzard and mahaleb. Bing, Lambert, Napoleon,
and Montmorency were on separate branches of each tree. Fruit samples from
each variety were collected 4, 5, and 6 years after inoculation. Comparable
fruit was collected from control trees. Fruit size was determined by
weight and by water displacement. Reduction in fruit size varied from 25
to over 60%, depending on combinations of virus strain, rootstock and-
variety. Although the four virus sources varied in severity of effect on
size of fruit, the nature of their reactions indicated that they were re-
lated strains.

68.Swenson, K. G. and J. A. Milbrath. 1964. Insect and mite transmission
tests with the prunus ringspot virus. Phyopathology 54:399-404.---Prunus
ringspot virus transmission tests with 130,293 individual insects and
mites are summarized. No vector was found among 32 aphid species, 18
leafhopper species, and 12 other species of insects and mites. Pollen
transmission is considered the most promising explanation of field spread
of this virus and evaluation of this possibility should receive precedence
over further search for an arthropod vector.

69.Blodgett, Earle C., J. A. Milbrath, and Murit 	 Aichele. 1964. Virus
gummosis of Montmorency cherry. Plant Disease Reptr. 48:277-279.---An
apparently new disease on Montmorency sour cherry characterized by ter-
minal die-back of growing shoots and excessive gumming of branches and
trunk is described and given the name "virus gummosis of Montmorency".
Evidence suggests that it is a latent virus in some stone fruit hosts.
Preliminary tests indicate that the virus is not seed borne, and does not
visibly affect the growth of "Bing" and "Lambert" sweet cherry and mahaleb.
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70.Dimalla, Gerald G. and J. A. Milbrath. 1965. The prevalence of latent
viruses in Oregon apple trees. Plant Disease Reptr. 49:15-17.---Two
hundred and ninety trees of 101 named apple varieties in Oregon nurseries
were tested for latent virus. Hopa crab apples were grafted on apple
seedlings and each seedling was inoculated with two chip-buds from a test
tree. The buds were placed on opposite sides just below the Hopa scion.
Three test trees were planted in #10 tin cans and placed in soil beds in a
greenhouse maintained at 65-70° F. This rapid screening method eliminated
the infected trees from further testing. Virus reactions resulted from
grafts from 240 of the 290 trees. Also, some of the 50 trees that did not
react on Hopa crab variety might have shown some virus reaction on other
virus indicator plants. Most of the layering beds of East Mailing or
Mailing Merton rootstock established and used by nurserymen showed consid-
erable virus infection when tested on Hopa crab.

71.Milbrath, J. A. and K. G. Swenson. 1964. A latent aphid transmissible
virus from cherry. Phytopathology. 54:1435.---An undescribed Prunus virus
was recovered from a mahaleb seedling previously inoculated with a sweet
cherry source. The virus was mechanically transmitted by extracted plant
sap to bean, cow pea, squash, cucumber and several unrelated plant species.
The symptoms produced on squash and cucumbers and the ability to infect
bean and cow pea, readily distinguish this virus from the numerous
variants of Prunus ringspot virus. The virus can be readily transmitted by
the peach aphid Myzus persicae (Sulz.) and pea aphid Acyrthoslphon pism 
(Harris). Circumstantial evidence and preliminary studies indicate that
this virus may infect other woody plants in or adjacent to infected cherry
orchards.

72.Milbrath, J. A., Bart Bolwyn, and 0. C. Compton. 1966. A disease of
sweet cherry in which a virus and a boron deficiency are involved. Phyto-
pathology. 56:150.---A spreading disease of sweet cherry was observed in
1962. The symptoms on fruit and foliage were unlike those of the many
virus diseases known to be present in Oregon. Affected trees showed de-
layed blossoming on single branches or on the entire tree. Eventually the
fruit pedicels abscissed and no fruit was developed. Early growth of the
leaves was abnormal, and the growth appeared to be in rosettes. Early in-
fections showed normal leaves, long narrow leaves and cupped leaves with
intervenal chlorosis. An orchard near a severely infected orchard was
mapped in 1962 and 31 percent of the trees showed traces of the disease. In
1963, 61 percent of the trees had become affected. After harvest, 3 plots
of 5 randomized rows of 10 trees each were selected for boron studies. Plot
1 received 3 foliar sprays of sodium pentaborate. Plot 2 received a soil
application of boron and Plot 3 was a check plot. In 1964 the trees sprayed
with boron had normal leaves and produced a normal crop of fruit, while the
trees in Plots 2 and 3 showed no appreciable change in disease symptoms re-
corded in 1962 and 1963.

73.Milbrath, J. A. 1966. Severe fruit necrosis of sour cherry caused by
strains of green ring mottle virus. Plant Disease Reptr. 50:59-62.---
Three cherry orchards in Yamhill County, Oregon, planted to Napoleon sweet
cherry for fruit and to Black Republican as pollenizers were inter-planted
with Montmorency sour cherries. The sweet cherries had been propagated
from trees in the same old cherry orchard before the importance of Prunus 
ringspot and green ring mottle viruses had been demonstrated. When
Montmorency sour cherry and Kwanzan flowering cherry were inoculated with
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buds from the orchard trees and from experimental source trees infected
with mild to severe strains of green ring mottle virus, only those sources
with severe strains of GRMV caused a severe epinasty on Kwanzan and ne-
crosis in the fruit of Montmorency.

74.Nemec, Stanley, Jr. 1967. Viruses mechanically transmitted from pear.
Plant Disease Reptr. 51:283-286.---Pear viruses were not transmitted to
herbaceous hosts from pear leaves by the usual sap transmission procedures;
however, a virus was transmitted to Chenopodium amaranticolor from pear
leaves ground in sodium phosphate buffer containing cysteine hydrochloride
and sodium diethyldithiocarbamate. The virus was transmitted from four
pear species which had been inoculated with a pear source infected with the
green ring mosaic virus. Similar virus isolates were mechanically trans-
mitted from the indicator pear variety, Bartlett No. 13 (B-13), which pre-
viously had been inoculated with seven pear sources all infected with the
green ring mosaic virus. Green ring mosaic virus was separated from vein
yellows virus by filtering the green ring mosaic virus through Prunus sp.
and a Sorbus sp. A virus again was recovered from the green ring mosaic
virus infected pear to C. amaranticolor by using the same chemicals. Two
pear virus isolates were inoculated to 28 other species of herbaceous
hosts and these isolates infected only 7 of them. Two local lesion types
were incited on Chenopodium quinoa by the pear viruses. "Type 1" lesion
was water-soaked, tan and 2 to 3 mm in diameter and "Type 2" lesion was
brown and 1 mm in diameter. Physical, chemical and serological properties
of the pear viruses were similar to those reported for the chlorotic leaf
spot virus of apple. The sap-transmitted viruses were not transmitted to
B-13 by rubbing partially purified virus on the leaves, injecting infec-
tious C. quinoa sap in the stems, or by budding or approach grafting in-
fected Chenopodium to the indicator.

75.Milbrath, J. A. 1966. Stony pit of pear in Oregon. Ore. Agr. Exp. Sta.
Tech. Bull. No. 93.	 23 pp.---Most, if not all, of the stony pit virus
now present in Oregon pear orchards has resulted from propagation from in-
fected trees. This stony pit has occurred in nursery rows or when older
trees were top-worked with scions from infected trees. Since mild strains
of the stony pit virus do not cause stony pitted fruits some years, bud-
wood should be taken only from trees with a known stony pit free history.
Only certified stony pit free trees should be imported or purchased from
any source. Trees infected with severe stony pit should be removed and
replaced with virus free roots and varieties. The annual production cost
of spraying, fertilizing, picking, hauling, grading, and storage must be
considered. Virus free trees will produce more saleable fruit in a few
years and soon repay the replanting loss. Any tree infected with Bartlett
or dimple strain of stony pit, or any type of stony pit different than the
strain now usually found in Oregon pear trees, should be destroyed when-
ever found. No evidence of spread of stony pit virus by insects or other
virus vectors was noted in any experiment or observation during this study.
Since natural spread of stony pit was not detected, there should not be
any sudden increase in stony pit. Stony pit has been more severe in some
years than in others, but this resulted from changes in environmental con-
ditions rather than increase in infection. A tree can have some branches
with a severe strain of stony pit and other branches with strains so
mild that only an occasional fruit will show a mild stony pit. On Bosc,
rough bark occurs on branches with the severe strains of stony pit and not
on branches infected with a mild strain.
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76.Ellertson, F. E. 1964. Trapping male Pleocoma with black light. Pan-
Pac. Entomol. 40(3):171-173.---Males of 3 species of Pleocoma were at-
tracted to black light traps during the fall months when mating flights
took place. Red fluorescent light was unattractive while green fluores-
cent light was attractive in the one test it was used.

77.Zwick, R. W. and F. W. Peifer. 1965. Observations on the emergence and
trapping of male Pleocoma minor Linsley with black light and female-bated
traps.	 Pan-Pac. Entomol. 41(2):118-120.---Emergence and flight of P.
minor males occurs earlier at lower elevations in the Hood River Valley
as compared with higher elevations. Existence of a female sex pheromone
is suspected, but no attempt was made to determine its presence by bioassay
techniques.

78.Zwick, R. W. and F. W. Peifer. 1968. Oils for summer control of pear
psylla and their effects on pear trees. J. Econ. Entomol. 61(4):1075-
1079.---Oils of various specifications were used alone and in combination
with aginphosmethyl, ethion, and Perthane to control psylla nymphs on pear
foliage. Heavier oils (140 S.S.U.) gave better psylla control when used
alone or in combination than a lighter oil (50-70 S.S.U.). Insecticide-
oil combinations were more effective than either material used alone.
After 3 years of 3-5 foliage applications per year, a noticeable lenti-
cular tissue proliferation of Anjou pear was evident, but no apparent
permanent damage to the trees was noted.

79.Zwick, R. W. and F. W. Peifer. 1969. Field evaluations in spray pro-
grams for control of the fruit-tree leaf roller on sweet cherry. J. Econ.
Entomol. 62(4):951-952.---Damage to sweet cherries by fruit-tree leaf
roller larvae was reduced below 1% by application of a 3% oil delayed dor-
mant followed by aginphosmethyl, TDE, or DDT-parathion in the petal fall.
The best timing of the most effective compounds was at the early petal
fall stage of development. The best control was obtained when a delayed
dormant of oil was followed by a pink bud plus petal fall applications of
the most effective insecticides.

80.Jensen, Harold J. 1961. The nematode menace. The Am. Nurseryman. Oct.,
1961. 4 pp.---The obvious importance of nematodes as destructive pests of
nursery crops cannot be ignored. The vast number of plants, each with its
corresponding nematode fauna, that make up the nurseryman's inventory
place the industry in a precarious position. Although root-lesion and
root-knot nematodes are now most important among nematode pests, others
belonging to various ectoparasitic genera may eventually share this dis-
tinction. Many helpful control methods have been perfected, but none is
so efficient as to be considered an eradication measure. Fortunately,
American nurserymen are aware of the nematode menace and are meeting this
challenge by supporting nematological research, sponsoring numerous and
varied types of membership education sessions, and adopting, where appli-
cable, recommended control procedures.

81.Coyier, D. L. and N. D. Dobie. 1962. Fungicidal control of apple scab
and powdery mildew in Oregon. Proc. Ore. Hort. Soc. 54:57-59.---Spray
applications of Cyprex plus Karathane were used to treat Newtown apples
for control of powdery mildew. A dosage of .25 lb/100 gal of each mat-
erial controlled the disease as well as .50 lb/100 gal on an 8-spray
schedule. Three sprays did not provide commercial control of powdery
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mildew at either dosage level. Dust applications of Cyprex plus Kara-
thane provided control of powdery mildew comparable with spray treatment
on Newtown apples. A delayed-dormant application of lime-sulfur had no
effect on the incidence of this disease. Several new fungicides tested
showed some promise for control of apple powdery mildew and scab but none
performed as well as Cyprex and Karathane.

82.See item 66.

83.Coyier, D. L. 1963. Pseudomonas blight and its control on pome fruits in
Oregon. Ore. Hort. Soc. Proc. 55:42.---The widespread occurrence of
Pseudomonas blight in Hood River Valley orchards is reported. Disease
symptoms, epidemiology and current control measures are discussed.

84.Coyier, D. L. 1963. Apple scab and its control. Wash. State Hort.
Assoc. Proc. 59:141-142.---The life cycle of the apple scab fungus (Ven-
turia inaequalis (Cke) Wint. is discussed in relation to field control
of the disease. Dodine (Cyprex), ferbam and ziram are suggested as fungi-
cides to prevent infection.

85.Coyier, D. L., P. W. Cheney, and C. L. Parish. 1967. A transmissible red-
ring disease on the fruit of Delicious apples. Plant Dis. Reptr. 51:281-
282.---An unusual color pattern was observed on the skin of Red Delicious
apples in six trees in one orchard near Hood River, Oregon, during the 1962
growing season. Trees in the immediate vicinity were mapped according to
symptom severity and observed annually until the grower removed the orchard
in 1965. The expression and intensity of the symptoms were found to vary
from tree to tree. Furthermore, the intensity of the symptoms appeared to
vary from limb to limb in the same tree. No natural tree-to-tree spread
of the disease was noticed during the 3-year period of observation.

86.Cheney, P. W., E. L. Reeves, D. L. Coyier, and C. L. Parish. 1967. Graft
transmission of the flat apple disease. Plant Dis. Reptr. 51:509-510.---
Graft transmission of the flat apple disease was demonstrated; diagnostic
fruit symptoms appeared 2 to 4 years after inoculation. Indexing indicated
that inoculum from a tree in Washington contained chlorotic leaf spot and
stem pitting viruses, in addition to flat apple virus. One of the sources
of inoculum obtained near Hood River, Oregon, also induced red rings on
some of the fruits. The red-ring fruit symptom is thought to be caused by
another virus.

87.Batjer, L. P., H. A. Schomer, E. J. Newcomber, and D. L. Coyier. 1967.
Commercial pear growing. USDA Handbook No. 330. 47 pp.---Major diseases
of pears caused by fungi, bacteria and viruses are discussed in the disease
section of this handbook. Most attention is given to disease symptoms and
life cycles with very limited discussion of control measures.

88.Coyier, D. L. 1967. Tree fruit disease problems. Ore. State Hort. Soc.
Proc. 59:55-58.---The problems caused by fireblight, pseudomonas blight,
powdery mildew, scab and several virus diseases are discussed. Life cycles,
symptomatology and control measures are given special attention.

89.Coyier, D. L. 1967. Fireblight--Past, present and future. Wash. State
Hort. Assoc. Proc. 63:142-143.---The history of fireblight control is re-
viewed. Many modern day practices are mere modifications of past control
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methods. Control in the future is believed to depend on introduction of
resistant varieties and development of systemic bactericides.

90.Coyier, D. L. 1967. The biology and control of tree fruit powdery mil-
dews. Utah State Hort. Soc. Proc. (1967):17-19.---The disease cycle and
life history of pome fruit powdery mildews is reviewed in detail. Control
of the disease with current fungicides, as well as requirements of more
suitable fungicides is discussed.

91.Coyier, D. L. 1967. Disease problems of tree fruits and their effect on
production. Utah State Hort. Soc. Proc. (1967):29-34.---Several trouble-
some diseases of pome and stone fruits are discussed with emphasis on the
effect these diseases have on fruit production. The diseases include
fireblight, coryneum blight, bacterial canker, perennial canker, and crown
gall. Control measures are discussed in relation to life cycles but specif-
ic recommendations are avoided.

92.Coyier, D. L. 1968. Effect of temperature on germination of Podosphaera 
leucotricha conidia. Phytopathology 58:1047-1048.---Young leaves of apple
seedlings were detached, inoculated with P. leucotricha conidia, and incu-
bated at 4.3, 10, 15.6, 21, 26.7, and 32.2° C. Relative humidity was main-
tained . at approximately 97% by glycerol-water solutions. Only turgid con-
idia were counted to determine percentage germination. A microscope e-
quipped with a vertical illuminator and X160 magnification was used to
observe 1,000 spores for each temperature at 6- and 24-hour intervals. No
germination of the conidia occurred in 6 hours at 4.3 or 10° C, but germin-
ation was 44 and 69%, respectively, at these temperatures after 24 hours of
incubation. Very limited germination was observed after 6 hours of incuba
tion at 32.2° C, and less than 10% of the conidia germinated in 24 hours.
Germination was highest and mycelial growth best at 21° C. Incubation at
21° C. resulted in 71% germination in 6 hours and 88% in 24 hours. Good
development of the mycelium occurred at 15.6, 21, and 26.7° C, but best
growth and greatest number of germ tubes per conidium were observed at
21° C. Conidia incubated for 6 hours at 32.2° C germinated and grew well
when subsequently incubated at 21° C.

93.Coyier, D. L. and W. M. Mellenthin. 1969. Effect of lime-sulfur-oil
sprays on D'Anjou pear. HortSci. 4:91-92.---Application of lime-sulfur-
oil sprays after bud-break resulted in reduced fruit set on D'Anjou pears.
When the spray was delayed until flower parts had begun to separate, a 50
percent decrease in fruit set was observed. It was recommended that lime-
sulfur sprays be eliminated or that they be applied in the true dormant
period to avoid injury.

94.Coyier. D. L. 1970. Are streptomycin sprays economical for fireblight
protection? Ore. State Hort. Soc. Proc. 61:21-23.---The economics of
streptomycin sprays for control of fireblight is discussed. Material and
application cost of eight sprays was calculated to be less than the loss
incurred as a result of fireblight infection if no treatment had been
applied.

95.Coyier, D. L. 1970. Control of storage decay in "D'Anjou" pear fruit by
preharvest applications of benomyl. Plant. Dis. Reptr. 54:647-650.---
Preharvest sprays of methyl 1-(butylcarbamoy1)-2-benzimidazolecarbamate
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(benomyl) were compared with zinc dimethyldithiocarbamate (ziram) for con-
trol of decay in "D'Anjou" pears during an 8-month storage period at -1° C.
Benomyl-sprayed fruit developed significantly less decay than fruit sprayed
with ziram. No adverse effect on the fruit was observed during the storage
and subsequent ripening periods.

96.Cheney, P. W., C. L. Parish, and D. L. Coyier. 1970. Host range studies
of the cherry short stem virus from Oregon. Plant Dis. Reptr. 54:651-
655.---Occurrence of the short stem disease of sweet cherries in Oregon is
reported. The disease symptoms are twisted foliage, lumpy and sometimes
color-broken fruit, as well as shortened petioles. All 22 inoculated
sweet cherry cultivars exhibited disease symptoms. Eleven of 21 Prunus 
test plants, other than sweet cherry, were found to be hosts of the virus.
Apples and "Bartlett" pears may be immune.

97.Reynolds, J. E. and J. A. Milbrath. 1962. Comparison of flowering crab
apple varieties for fast detection of a common latent virus in apples.
Plant Dis. Reptr. 46:243-245.---The reactions of 16 varieties of flowering
crab apples to inoculation with a latent apple virus were studied. A
rapid reaction was obtained in the greenhouse by whip-and-tongue grafting
the crab apple varieties on apple seedlings and chip-budding the inoculum
below the graft. Hopa was selected as the best index host variety because
it reacted to and differentiated mild or severe strains of virus. Pre-
liminary experiments suggested the virus involved to be the one responsible
for chlorotic leaf spot and stem pitting of apples.

98.Zimmerman, A. L. 1965. Early growing season temperatures have most ef-
fect on date of peak harvest for fruit (pears). Better Fruit. 59(4):3-
4.---The accumulated heat units above 43° F in the daily mean temperature
for the 6 weeks after bloom influenced the harvest date proportionately.
The greater the heat units the shorter the period from bloom to harvest of
pears. This provided an accurate prediction of harvest dates a full 2
months before Bartlett harvest.

99.Bates, E. M. 1966. Short range minimum temperature forecasting with the
economical radiometer. U. S. Dept. of Commerce, ESSA, Weather Bureau.
Technical Note 32-WR-5, Jan. 1966.---A radiating device to indicate the
amount cooling to be expected of surface objects on a particular night
and calibrated to indicate the temperature of the cool surface in °F was
exposed to the sky on clear evenings at Walla Walla, Wash. A record of the
resulting temperatures was kept and a record was kept of eight variables
which were believed to influence nighttime radiation. A step-wise linear
regression was performed with the eight variables to determine how they
influenced the variance of the radiometer's reading from the true minimum.
Results of the regression are shown in tabular form, with all eight var-
iables explaining 31 percent of the variance of the temperature change
from night to morning. Only two variables, air temperature and sunset
sky cover, proved to be significantly influential; however, the study in-
dicates that the radiometer may be useful as an aid in minimum temperature
forecasting. Further study with this instrument is desirable as no test
was conducted on independent data.

100.Bates, E. M. 1969. Helicopters prove valuable asset in frost protection.
Better Fruit - Better Vegetables. March, 1969.---Helicopters were used in
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three locations in Oregon over varying terrain as a frost protection method.
The method was used with tree fruit, strawberries,,and with vegetable crops.
The greatest success seemed to be over strawberry crops but in all areas
and over the several crop types, some good effect was reported.

101.Crabtree, Garvin. 1962. Orchard weed control. Proc. Ore. Hort. Soc. 54:
77-78.---This paper reviews problems in orchard culture associated with
weeds and the various methods of their control, including mowing, culti-
vation, mulching, and the use of herbicides. Characteristics of specific
herbicides registered for use in orchards are discussed.

102.Crabtree, Garvin. 1962. Weed control in pear orchards. OSU Ext. Fact
Sheet 14.---After a general discussion of weed control methods in pear
orchards, specific herbicides registered for use in this crop are listed
with information on how they can be best used.

103.Crabtree, Garvin. 1964. Problems with herbicide use in orchards. Proc.
Ore. Hort. Soc. 56:88-89.---Various problems associated with herbicide
use in orchards are discussed. These include accumulation of residual
herbicides in the soil, development of populations of herbicide tolerant
species and the development of soil physical problems as a result of non-
tillage.

104.Crabtree, Garvin. 1964. Weed control in nut orchards. Proc. Nut Growers'
Soc. of Ore. and Wash. 50:21-23.---The reasons for controlling weeds and
the difficulties associated with obtaining registrations for the use of
herbicides in nut orchards are discussed. The use of herbicidal oils, DNBP
and simazine is explained.

105.Crabtree, Garvin, 1965. Herbicide use in nut orchards. Proc. Nut Growers'
Soc. of Ore. and Wash. 51:26-28.---The status of filbert sprout control
research is mentioned. The problem of perennial weeds in orchards is dis-
cussed and information listed for the use of specific herbicides in nut
orchards.

106.Zielinski, Q. B. and J. H. Painter. 1962. A progress report on the
evaluation of new filbert varieties and selections for 1962. Proc. Nut
Growers' Soc. of Ore. and Wash. pp. 29-30.---The importance of a filbert
variety having a well-filled nut and high percentage of kernel is emphasized.
The percent kernel and percent fill of 29 varieties is given.

107.Zielinski, Q. B. and J. H. Painter. 1961. The performance of new filbert
varieties and selections in Oregon in 1961. Proc. Nut Growers' Soc. of
Ore. and Wash. pp. 16-17.---The importance of a new filbert variety
having a high percentage of kernel is stressed. The percent kernel (wt.)
and percent fill (volume) are given for 26 varieties.

108.Zielinski, Q. B. 1965. Self-incompatibility of Pyrus species. Bull.
Torrey Bot. Club. 92:219.---Self-pollinations were made on 15 species of
Pyrus in order to determine if they were self-compatible. A few fruits and
seeds were obtained only from Pyrus faurei Schneid. A few comments are
given about characteristics and origin of this clone.

109.01enz, Hayati and Q. B. Zielinski. 1965. Pollen incompatibility between
Bartlett and Seckel pears. Proc. Amer. Soc. Hort. Sci. 87:117-122---
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Bartlett and Seckel pear were found to be partially to completely cross- and
self-incompatible. The degree of cross-incompatibility varied in recipro-
cal crosses and with environmental conditions. Temperature may have been a
factor. The incompatibility reaction occurs after the pollen tubes are
halfway down the style and increases in intensity through the basal portion
of the style. Seventeen bivalent chromosomes were counted at diakinesis.
Pairing of chromosomes in both varieties appeared to be normal and complete.
The pollen of both varieties was uniform and germinated well in the labora-
tory. A high percentage of the fruits produced from the selfed and reci-
procal pollinations was seedless, but varied according to test site.

110.Zielinski, Q. B. and Hayati Olenz. 1963. Effects of levels of manganese
in the culture medium on pollen germination and pollen growth of prune and
pear. Proc. Amer. Soc. Hort. Sci. 83:205-209.---Pollen germination and
pollen tube growth in agar of Parson prune and Seckel pear were markedly
accelerated by manganese chelate in concentrations ranging from 6 to 600
ppm. The growth of pollen tubes in such media was normal. Concentrations
above 1000 ppm inhibited growth. Manganese chelate also promoted more
rapid germination of pollen grains and greater extension of the pollen tubes
and eliminated the bursting of pollen tubes that occurred in control cul-
tures.

111.Thompson, Maxine M. 1967. Role of pollination in nut development. Proc.
Nut Growers' Soc. of Ore. and Wash. pp. 31-36.---The internal development
of the ovary, including macrosporogenesis, megagametogenesis and early
embryogenesis is reported. A growth study of the ovary from January to
July was made to correlate internal development with external size and
appearance. Developmental events such as pollination, onset of vegetative
growth, fertilization, and kernel development are correlated with size of
ovary and approximate dates. Pollination initially stimulates some growth
in the ovarian region, but about 75-80% of these pollinated flowers cease
growth at an early stage. If pollination is withheld there is no ovarian
development and these flower clusters wither and fall by early May. Open-
pollinated flowers were examined for the presence of pollen tubes to de-
termine how well pollinated the orchard was. Tubes were present in over
90% of the individual flowers so it was concluded that this orchard, (which
had 57% cluster set) was not underpollinated. Factors other than pollina-
tion were responsible for limiting fruit set.

112.Thompson, Maxine M. 1969. Improvement of filberts through breeding. Proc.
Nut Growers' Soc. of Ore. and Wash. pp. 80-84.---Reports on general eval-
uation of many filbert varieties in an 8-year-old variety trial plot at
Corvallis and their potential value for use as breeding material. The ob-
jectives of the breeding program are outlined, and breeding methods are
briefly described.

113.Zielinski, Q. B. 1962. An evaluation of early-coloring red sports of
Delicious apples, new apple varieties and new pear varieties for the North-
west. Proc. Wash. State Hort. Assoc. pp. 173-176.---General comments are
made on the differences between sports in respect to color pattern, quality
of color, maturity of fruit, tree form, fruit shape, and flavor. New
apple varieties on trial in Oregon are discussed. These include Minjon,
Jonadel, Ruby, and Tydeman's Red. Two new pear varieties for Oregon are
described - El Dorado and OSU #5-235.
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114.Zielinski, Q. B. 1965. Taxonomic status of Pyrus fauriei Schneider.
Baileya. 13:17-19.---Several contrasting characteristics are given to
support the concept that Pyrus fauriei Schneid. is a distinct species
from Pyrus calleryana Decaisne. Well-marked discontinuities exist be-
tween these 2 species in geographical distribution, morphological traits,
self-compatibility, physiological responses affecting time of flowering
and foliation, and inflorescence characters.

115.Zielinski, Q. B. and Maxine M. Thompson. 1966. Filbert pollination studies-
1966. Proc. Nut Growers' Soc. of Ore. and Wash. pp. 39-44.---In 1966 the
four most effective pollinizers for Barcelona were Lansing, Daviana, But-
ler, and Woodford, whereas Montebello, Barcelona, and Heleski-Orijaski
were relatively ineffective. Controlled pollinations made over a wide
range of female flower maturity indicated that stigma receptivity exists
for an extended period.

116.Zielinski, Q. B., W. A. Sistrunk, and W. M. Mellenthin. 1963. Peach var-
ieties for Oregon. Ore. Agri. Exp. Sta. Bull. 589. 30 pp.---This bulle-
tin reports on peach varieties on trial in Oregon. Ideal characteristics
of peaches are considered and individual accounts of several commercial
varieties as well as new, promising varieties are given. Processing char-
acteristics are discussed.

117.Zielinski, Q. B. 1963. The El Dorado pear in Oregon. Fruit Vars. and
Hort. Digest. 17:55.---The origin and horticultural characteristics of
this winter-type pear are described.

118.Zielinski, Q. B. 1962. New varieties and selections of apples and pears
of Oregon. Proc. Ore. Hort. Soc. pp. 35-37.---The characteristics of
apple and pear varieties new to Oregon are described. The apples include
Minjon, Jonadel, Ruby, and Tydeman's Red. The pears include El Dorado and
OSU #5-235 (subsequently released as Rogue Red).

119.Zielinski, Q. B. 1962. A new look at sweet cherry varieties. Proc. Ore.
Hort. Soc. pp. 93-94.---The general characteristics of Corum, Sam, Van,
Vista, Vic, Lamida, Spaulding, Rainier, and Chinook are described.

120.Zielinski, Q. B. 1962. Prune varieties for Oregon growers. Proc. Ore.
Hort. Soc. pp. 101-102.---Descriptions of prune varieties are given.
Also included are quality evaluations of fresh, canned, and dried fruit of
the same varieties. The varieties considered are Jeffers, Miller Sweet,
Parsons, Merton, Milton, Brooks, Stanley, Italian, Demaris, Richards, Noble,
Moyer, Imperial, Edwards, and Moyer Perfecto.

121.Thompson, Maxine M. 1965. A progress report of pollination studies in
filbert. Proc. Nut Growers' Soc. of Ore. and Wash. pp. 49-54.---Pol-
linations made at different stages of female flower development indi-
cated that stigma receptivity exists over a very extended period. Pollen
germination percentages are given for several varieties. Of 5 varieties
tested as pollenizers on Barcelona, Daviana and Butler gave the best re-
sults (62% and 58% cluster set, respectively). Woodford and Nottingham
also set high percentages of clusters (51% and 47%, respectively). Monte-
bello pollen from 6 different sources was consistently poor in setting
nuts on Barcelona . Furthermore, the nuts that did set with Montebello
pollen had a high percentage of blank nuts.
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122.Zielinski, Q. B. 1961. The Corum sweet cherry. Ore. Agri. Exp. Sta.
Cir. of Info. 609. 2 pp.---The origin and characteristics of the Corum
cherry are described.

123.Zielinski, Q. B., W. A. Sistrunk, and T. P. Davidson. 1961. Plum var-
ieties for Oregon. Ore. Agri. Exp. Sta. Bull. 582. 22 pp.---This bulletin
discusses the requirements of plum varieties for various purposes and for
various sections of Oregon. Several varieties of European-type plums and
of Japanese-type plums are described. The authors made observations at 3
variety trial plots in Oregon - Corvallis, Milton-Freewater, and Hermiston.
The origin, general characteristics, blossoming dates, processing qualities,
winter hardiness, and pollination requirements are considered.

124.Zielinski, Q. B. 1963. The El Dorado pear in Oregon. Ore. Agri. Exp. Sta.
Cir. of Info. 618. 2 pp.---The El Dorado pear is described - its origin,
storage characteristics, pollination requirements are included.

125.Zielinski, Q. B. and Maxine M. Thompson, 1967. Self- and cross-pollin-
ation experiments in filberts evaluating potential pollinators. Proc.
Amer. Soc. Hort. Sci. 91:187-191.---The results of controlled pollinations
to evaluate self- and cross-compatibility of several cultivars and 3
species of filberts are reported. 'Daviana', 'Lansing', and 'Butler' were
the most effective pollenizers for 'Barcelona'. Pollen from 6 'Montebello'
sources was ineffective on 'Barcelona'. Pollen of 'Woodford' and 'Monte-
bello' induced a high percentage of blank nuts. 'Barcelona' was nearly
self-incompatible. The combination of Corylus colurna x C. avellana cv.
'Barcelona' was completely incompatible.

126.Griggs, W. H. and Maxine M. Thompson. 1964. Star Rosa, a spontaneous
tetraploid Japanese plum. Proc. Amer. Soc. Hort. Sci. 84:117-122.---Star
Rosa, a spontaneous bud sport of Santa Rosa plum (a complex hybrid includ-
ing Prunus salicina, P. americana, and P. Simonii in its origin) was dis-
covered to be a tetraploid. Chromosome counts and morphological traits,
typical of tetraploids, are described.

127.Zielinski, Q. B. and M. M. Thompson. 1966. Pollen germination in Pyrus 
species and species hybrids. Euphytica. 15:195-198.---Pollen germination
in most Pyrus species was moderately high, usually averaging above 50 per-
cent. Five species were completely or nearly pollen sterile: P. nivalis 
Jacq., P. ovordeae Rehd., P. Decaisne, P. salicifolia var. pendula and P.
variolosa Wall. Microspores appear plump and normal following microsporo-
genesis. Degeneration of pollen grains occurred in the post-meiotic phase
of pollen maturation.

128.Zielinski, Q. B. and Maxine M. Thompson. 1967. Speciation in Pyrus:
Chromosome number and meiotic behavior. Bot. Gaz. 128(2):109-119.---A
detailed study of mitosis and meiosis in Pyrus species has revealed that
all species are diploid, with 2n=34, though several cultivars and variants
are triploid. All diploids had regular 17 II. In triploids, trivalents
represented the maximum association, and no cell had more than a total of
17 bivalents and trivalents combined. These data do not support the
hypothesis of autosyndesis within the third set of 17 chromosomes. Alter-
natively, the data support the Sax (1931) concept that the Pomoideae group
arose as an allopolyploid between two primary forms having basic numbers of
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8 and 9, respectively. Speciation within the genus Pyrus, as in other
genera of the Pomoideae, has occurred without a change in chromosome num-
ber.

129.Zielinski, Q. B. 1964. An evaluation of filbert varieties and pollenizers
for Oregon. Proc. Nut Growers' Soc. of Ore. and Wash. pp. 36-43.---Dis-
cusses the need for new varieties and the requirements of an ideal filbert
variety. Data on several varieties - percent kernel, pellicle removal,
size, shape, yield estimate, amount of catkins. Also, some information on
varieties grown in Turkey - percent kernel, size, and shape of nuts.

130.Zielinski, Q. B. 1963. The wonders of filbert pollination and some of its
mysteries. Proc. Nut Growers' Soc. of Ore. and Wash. pp. 35-40.---Con-
tains general discussion of the pollination process, especially in wind
pollinated crops. Gives background information on flowering characteris-
tics of filberts and requirements for good nut sets. Pollen viability and
bloom dates are given for several varieties. Tests of 7 varieties used
as pollenizers on Barcelona are reported.

131.Hansen, Elmer. 1939. Effect of ethylene on certain chemical changes asso-
ciated with the ripening of pears. Plant Physiol. 14:145-161.---Ethylene
treatment, when applied at certain periods, was found to increase the rate
of starch digestion, the concentration of total and reducing sugars, and
the transformation of protopectin to pectin in Bartlett and Anjou pears.
No changes in titratable acidity were found. The increase in rate of sof-
tening observed in pears treated with ethylene is definitely correlated
with an increase in rate of pectic changes. The magnitude of the response
obtained with ethylene is determined by the maturity of the fruit and by
the length of time held in storage prior to treatment. The length of time
during which the individual chemical ripening changes are influenced by
ethylene varies greatly, being shortest with sugar and starch changes, and
longest with pectic reactions and respiration.

132.Hansen, Elmer and Bert E. Christensen. 1939. Chemical determination of
ethylene in the emanations from apples and pears. Bot. Gaz. 101:403-
4O9.---A chemical method based upon a bromination procedure has been
adapted for determining the ethylene contained in the emanations from apples
and pears. Solubility tests have shown that ethylene is the active gas
evolved from the fruits used. Similar unsaturated hydrocarbon gases such
as acetylene, propylene, and butylene were not found to be present in
amounts that could be detected by the bromination procedure used. The a-
mounts of ethylene produced by several varieties of apples and pears
during ripening were determined and found to be within a range of <0.001
to 0.280 ml. per kg.-hour.

133.Hansen, Elmer. 1946. Effect of 2,4-dichlorophenoxy acetic acid on the
ripening of Bartlett pears. Plant Physiol. 21:588-592.---Aqueous solu-
tions of 2,4-dichlorophenoxy acetic acid in 1 percent Carbowax were
applied to Bartlett pears at different stages of maturity and their effect
on ripening, respiration and ethylene production determined. Treatment of
premature pears resulted in an increase in the rates of ripening, respira-
tion, and ethylene production. The maximum values for carbon dioxide and
ethylene production were 1.3 and 3.6 times greater, respectively, in the
treated than in the untreated fruits. Ethylene and 2,4-dichlorophenoxy
acetic acid in combination appeared to have a greater effect on ripening,
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respiration and ethylene production than either reagent used separately.
Mature pears treated shortly after harvest showed higher rates of respira-
tion and ethylene production and ripened two days sooner than similar un-
treated fruit. The time required for the ripening of mature pears which
had been stored at 31° F for five weeks was not reduced by treatment with
2,4-dichlorophenoxy acetic acid. The rates of carbon dioxide and ethylene
production, however, tended to be higher in the treated fruits. The author
is indebted to Dr. Paul C. Marth, Bureau of Plant Industry, Soils, and
Agricultural Engineering, Agriculture Research Administration, U. S. Depart-
ment of Agriculture, Beltsville, Maryland, for furnishing the 2,4-dichloro-
phenoxy acetic acid solutions in Carbowax.

134.Date, W. B. and Elmer Hansen. 1953. Influence of ripening and storage on
the extractable juice content of pears. Proc. Amer. Soc. Hort. Sci. 61:
218-222.---The effect of variety, length of storage and ripeness upon the
extractable juice content of Oregon grown pears has been investigated. In
all of the varieties, the amount of juice which could be extracted by pres-
sure increased rapidly during ripening, and was inversely correlated with
the pressure test. The maximum amount of juice was obtained from pears
ripened after comparatively short periods of storage. Bartlett and Anjou
pears contained more extractable juice than Bosc pears. The highest values
in relative viscosity were found in fruit ripened early during the storage
season. Maximum viscosity values of the juice were found before the fruit
became fully ripe. No consistent trends were found in percentages of total
solids or acidity in relation to ripening or length of storage.

135.Hansen, Elmer. 1955. Factors affecting post-harvest color development in
pears. Proc. Amer. Soc. Hort. Sci. 66:118-124.---Lack of yellow color de-
velopment in pears during ripening was found to be caused by incomplete de-
composition of chlorophyll, which tends to mask the appearance of the carot-
enoid pigments. Anjou pears when fully ripe retained one-half or more of
the chlorophyll originally present. Rapid and extensive breakdown of pro-
teins in pear-skin tissue did not occur during ripening. Temperature did
not have a differential effect on rate of color development and ripening in
Anjou pears. Samples ripened at 50, 60, 70, and 80° F contained approxi-
mately the same amounts of chlorophyll at similar stages of ripeness. In
Bosc pears a temperature of 50° retarded fruit softening more than chloro-
phyll decomposition. Ethylene treatment prior to cold storage was effective
in decreasing chlorophyll content of Bosc pears. Treatment for 48 and 72
hours also resulted in fruit softening, but samples treated for 24 hours
were not appreciably lower in pressure test than untreated pears after 75
days' storage at 30°. Plastic film box liners retarded chlorophyll break-
down in Anjou pears during cold storage. Samples analyzed after a storage
period of 6 months contained 50 percent more chlorophyll than did similar
fruit packed in paper wraps only.

136.Hansen, Elmer. 1957. Reactions of Anjou pears to carbon dioxide and oxy-
gen content of the storage atmosphere. Proc. Amer. Soc. Hort. Sci. 69:
110-115.---Anjou pears were treated during a storage period of 223 days at
30-31° F with 1, 2.5, 5, 10, 15, and 20 percent CO 2 in air atmospheres and
similar concentrations of oxygen-nitrogen mixtures. A brown-core disorder
developed in certain of the CO 2-treated series, being most severe in atmos-
pheres containing 5 percent or more carbon dioxide. No brown-core developed
in the series in which oxygen was reduced, even at the 1 percent level.
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Softening during storage was retarded in atmospheres containing 5 percent
and higher carbon dioxide and 5 percent and lower oxygen. Best flavor and
texture were observed in the low oxygen treatments. No Anjou scald de-
veloped on the fruit from the high CO 2 or low 02 treatments.

137.Hansen, Elmer and W. M. Mellenthin. 1957. Pear storage tests with poly
bags. 8th Perishable Loss Prey. Short Course. 1957:31-35.---Development
in the use of plastic films as a packaging material for fresh fruits is
discussed. Problems encountered in the use of polyethylene film for pears
include (1) variation in porosity, (2) holes and punctures incurred during
packing and handling, (3) variations in rate of fruit respiration as in-
fluenced by variety, maturity, season and temperature, (4) maturity at
harvest, (5) location where grown, and (6) season. Methods for reducing
CO2 concentration in poly bags and factors associated with development of
brown-core are pointed out.

138.Hansen, Elmer. 1959. Maturity study for Italian prunes intended for drying.
Proc. Ore. State Hort. Soc. 1959:73-75.---The report summarizes experimental
data on maturity studies for dried prunes grown in the Dallas and Corvallis
areas during the 1957, 1958, and 1959 seasons. Changes occurring in fresh
weight, moisture, specific gravity, soluble solids, reducing sugars, sucrose,
total sugars, pH, total acids, acid/soluble solids ratio, soluble pectin,
and carotene during a 3-week maturation period prior to harvest are shown.
The observations made during these investigations indicate that the optimum
maturity of Italian prunes for drying is at a stage of full ripeness as
shown by attainment of maximum soluble solids content. Softening of the
fruit as indicated by the pressure test is also correlated with ripeness,
but there appears to be seasonal variations in this index, according to pre-
vailing weather conditions during the period of maturation prior to harvest.
Flesh color during ripening changes from yellow-green to light orange or
amber. Over-ripeness is indicated by shriveling around the stem of the fruit,
changing of amber color to tan or brown, loss in acidity and development of
brown areas of flesh, especially near the pit.

139.Hansen, Elmer. 1959. Controlled atmosphere storage research. A progress
report. Proc. Ore. State Hort. Soc. 1959:11-12.---Results of research on
CA storage requirements of Oregon grown pears are discussed. Anjou pears
stored in a 1-1.5% 0 2 and 2-2.5% CO2 atmosphere kept in good condition and
ripened satisfactorily as late as May. No scald developed in the 1% 02
atmosphere. Tests with various gas proofing materials are discussed in re-
lation to suitability for providing a gas-tight seal in CA rooms.

140.Hansen, Elmer. 1961. Basic principles and modern developments in pear
storage. Proc. Wash. State Hort. Assoc. 1961:133-136.---The discussion
outlines the objectives of cold storage, the factors related to storage
and market quality, pear handling and storage practices, some recent de-
velopments in storage practices, including CA storage. Atmospheres recom-
mended were 2% CO2 and 2.5% 02 at 30° F. See later reports for changes in
recommendations.

141-Hansen, Elmer. 1960. Problems encountered in controlled atmosphere storage
and handling of pears. 11th Ann. Perishable Loss Prey . Short Course. 1960:
23-27.---Development of CA storage in England, the United States, including
Oregon and Washington is reviewed. Five major considerations which should
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be given careful thought and attention before CA storage is attempted on a
commercial scale are pointed out. These include (1) CA storage is supple-
mental to conventional refrigerated storage, (2) availability of research
data and information on particular fruit and variety, (3) feasibility of CA
storage for solving problems involved, (4) determination of optimum atmos-
pheres and temperature, and (5) economic feasibility relating to cost of
facilities and equipment as compared to conventional storages. Possibili-
ties of CA storage for Anjou pears are discussed.

142.Hansen, Elmer and W. M. Mellenthin. 1962. Factors influencing suscep-
tibility of pears to carbon dioxide injury. Proc. Amer. Soc. Hort. Sci.
80:146-153.---Development of CO 2 injury (brown-core) in Anjou, Bosc and
Bartlett pears when packed in sealed polyethylene film box liners and
stored at 30° F was studied over a 3 year period. Brown-core did not have
a direct relationship to a specific CO2 concentration, but varied according
to the degree of susceptibility of the fruit to injury. Susceptibility was
influenced by factors which tend to advance maturity and senescence of the
fruit. These were identified as (a) season and area where grown, (b) tree
vigor, (c) time of harvest, (d) delayed storage, and (e) cooling rate.
Pears picked early were less susceptible to injury than similar fruit har-
vested late in the season. Unfavorable handling practices such as delayed
storage and slow cooling rates tended to increase susceptibility, but the
effect was less than that of time of harvest and season. Fruit grown on
trees low in vigor also tended to be more advanced in maturity and more
susceptible to injury. Susceptibility also varied according to variety and
was influenced by the CO 2 /02 ratio of the storage atmosphere. Amount of
injury at a specific CO 2 concentration was greatly increased at reduced 02
levels.

143.Hansen, Elmer. 1963. Control of CO 2 concentration in sealed polyethylene
pear box liners by use of packaged hydrated lime inserts. Proc. Amer. Soc.
Hort. Sci. 83:210-216.---Current commercial practice of perforating poly-
ethylene film pear box liners prevents accumulation of CO2 to levels
causing brown-core injury but allows excess infiltration of 02 which re-
duces the modified atmosphere value of the package. Experiments were con-
ducted to determine the feasibility of controlling CO 2 concentration by use of
hydrated lime packaged in paper envelopes of various porosities, and of
utilizing the diffusion properties of polyethylene film for control of 02.
Hydrated lime was packaged in sealed 11 x 17 inch envelopes made from var-
ious types of commercial and experimentally modified papers. Anjou pears
were packed in 1.5 mil/.922 density film liners with and without 1 lb.
hydrated lime and stored at 30° F for 4-8 months. A range in CO 2 concen-
tration from 0.0 to 4.6% was found during storage, depending upon the type
of paper used for packaging the lime. An envelope made of commercial 40
lb. Kraft paper with 16 1/2 lb. paraffin wax per ream maintained CO2 levels
within the desirable range of 1.6 to 2.8%. 02 contents varied considerably
but generally were below 12%. Eating quality of Anjou pears stored in
polyethylene film liners with and without packaged lime was comparable.
Brown-core injury, however, occurred in liners without lime in which CO2
content was 3.5% or higher. Fruit quality compared favorably also with
samples stored in a 2% 0 2 and 2% CO 2 controlled atmosphere. Control of
Anjou pear scald was obtained in fruit in this CA storage but not in film
liners with or without packaged lime.
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144.Li, Pen Hsiang and Elmer Hansen. 1964. Effects of modified atmosphere
storage on organic acid and protein metabolism of pears. Proc. Amer. Soc.
Hort. Sci. 85:100-111.---Storage of Bartlett and Anjou pears at 30° F in a
controlled atmosphere containing 2-3% CO 2 and 2-2.5% 02 reduced rate of
acid loss during both storage and subsequent ripening. Malic acid was
affected more than other organic acids present, including citric, shikimic,
quinic, and tartaric. Rate of protein N accumulation also was suppressed.
Fruit stored at 30° in a normal atmosphere for prolonged periods did not
ripen normally when transferred to 70°. This failure to ripen appeared to
be related to a loss or decline in capacity for protein synthesis. Similar
behavior was not observed in pears ripened after storage in the modified
atmosphere for the same length of time.

145.Hansen, Elmer. 1967. Growing and handling pears in the Northwest. Proc.
N. Y. State Hort. Soc. 1967:152-155.---The chief factors which have been
responsible for the development and success of the pear industry in the
Northwest have been the favorable climatic and soil conditions, ample water
for irrigation, careful attention to cultural practices, the development of
proper procedures for harvesting, handling, packing, storage and marketing,
together with an organized industry to promote and maintain its competition
with other fresh fruits.

146.Hansen, Elmer. 1967. Ethylene stimulated metabolism of inuaature Bartlett
pears. Proc. Amer. Soc. Hort. Sci. 91:863-867.---Respiration of 'Bartlett'
pears picked at immature stages of development trended downward, similar to
Kidd and West's observations for immature apples. When treated with
ethylene the decline continued, after an initial stimulation, before the
climacteric rise occurred. Changes in protein N content tended to follow
the respiratory trend, during the declining as well as the increasing
periods. Treatment caused minor changes in amino N, decreased malic acid,
stimulated synthesis of shikimic acid, but had no effect on quinic acid.
The data suggest that the effect of ethylene on immature 'Bartlett' pears
may be exerted on some substance or mechanism controlling the normal
pattern of development rather than on individual ripening reactions.

147.Hansen, Elmer and W. M. Mellenthin. 1967. Chemical control of super-
ficial scald on Anjou pears. Proc. Amer. Soc. Hort. Sci. 91:860-862.---
Data obtained during 3 seasons indicate that superficial scald of 'Anjou'
pears can be controlled by ethoxyquin applied as a dip at a concentration
of 2700 ppm or incorporated in oil paper wraps at the rate of 2.5 mg/wrap.
Variable control was obtained with preharvest sprays of ethoxyquin and
diphenylamine. Diphenylamine was less effective than ethoxyquin as a
post-harvest dip.

148.Hansen, Elmer. 1968. Current status of CA storage in Oregon. Proc.
Ore. State Hort. Soc. 1968:43-45.---The development of CA storage in
Oregon is reviewed from 1956 to date. Benefits realized from CA storage
of pears, apples, and certain other fruits, influence on market prices and
recent developments in technology are discussed. Current CA storage con-
ditions for Oregon apples and pears are listed.

149.Hansen, Elmer and G. D. Blanpied. 1968. Ethylene induced ripening of
pears in relation to maturity and length of treatment. Proc. Amer. Soc.
Hort. Sci. 98:807-812.---The optimum length of treatment with 500 ppm
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ethylene required for induction of ripening in 'Bosc' pears varied according
to fruit maturity. Samples picked at a pre-mature stage required 48 hours
as compared to 24 hours for fully mature fruit. Ripening in the post-
mature stage proceeded without exposure to ethylene but was stimulated by a
12 hour treatment. Rate of ripening increased with advance in fruit matu-
rity. A net increase in protein N occurred only in fruit which became
fully ripe following ethylene treatment. Mature 'Anjou' pears treated for
48 and 160 hours ripened at an equal rate. Shorter exposures to ethylene
initiated softening which proceeded at a slower rate. Respiration and
softening of pre-climacteric 'Anjou' pears were stimulated by 12-48 hour
treatments, but respiratory activity declined after removal from treatment
while ripening continued. Ripening of 'Packham's Triumph' pears once
initiated, was only partially retarded in N2 , low 0 2 , and high CO 2 atmos-
pheres.

150.Hansen, Elmer. 1961. Climate in relation to postharvest physiological
disorders of apples and pears. Ann. Rpt. Ore. State Hort. Soc. 1961:
54-58.---Climatic factors, especially temperature, are discussed in re-
lation to the seasonal occurrence of scald, mealy breakdown, brown-core,
and premature ripening of pears. Classification of physiological dis-
orders according to reaction to temperature extremes is listed. Long term
mean growing season temperatures in 5 fruit growing areas of Oregon are
compared. Data supporting the conclusion that premature ripening of Bart-
lett pears is caused by exposure to abnormally cool temperatures during
maturation 4-5 weeks prior to harvest are discussed.

151.Westwood, M. N. 1962. Old Home recommended pear rootstock. Ore. Orn. &
Nurs. Dig. 6(1):1-4.---Old Home (Pyrus communis) rootstock was found to
be resistant to pear decline. It is also vigorous and resistant to blight.
French seedlings are susceptible to blight and some are susceptible to de-
cline. Seedlings of Old Home x Farmingdale are resistant to blight and
more resistant to decline than French. Clonally propagated Old Home, how-
ever, is more uniform in vigor and performance than seedling types.

152.Westwood, M. N. 1962. Pear decline. Ore. Ext. F. S. 13.---Pear decline
is a disease which results in bud union necrosis when the rootstock is
susceptible. It spreads rapidly in an orchard and may result in quick de-
cline and death or merely a slow decline and loss of vigor. There is no
cure for decline, so trees should be pulled when they become unproductive.
To avoid erratic growth, either use self-rooted Old Home, Old Home on
seedlings or on Quince A nurseroot, or Old Home x Farmingdale.

153.Westwood, M. N., F. C. Reimer, and V. L. Quackenbush. 1963. Long term
yields as related to ultimate tree size of three pear varieties on five
Pyrus rootstocks. Proc. Amer. Soc. Hort. Sci. 82:103-108.---Long term
yields were related to ultimate tree size for Bartlett, Anjou, and Cornice
pear varieties grown on rootstocks of P. communis, P. ussuriensis, P.
calleryana, P. betulaefolia, and P. pyrifolia. The general findings were
as follows: 1. Rootstocks influenced tree height, spread and volume.
Trees on P. betulaefolia were the largest and those on P. pyrifolia were
smallest. 2. Yield per tree was higher with P. calleryana and P. betulae-
folia than with other rootstocks. 3. Trees on P. calleryana rootstock pro-
duced more fruit per unit of tree volume than did those on other rootstocks.
4. Cross-sectional area of the trunk was not a good relative measure of
tree size. 5. Regardless of rootstock the severity of pear delcine was
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inversely related to trunk size. There was less decline on Cornice (with
large trunks) than on Bartlett (with small trunks).

154.Westwood, M. N. 1963. Pear rootstocks: A look ahead. West. Fert. Gr.
17(4):36.---Pear decline, thought to be a rootstock disorder caused by a
toxin or virus, has generated new interest in rootstock research. Pyrus 
pyrifolia (Serotina) and P. ussuriensis roots are most susceptible, but a
proportion of P. communis and P. calleryana stocks also develop slow de-
cline. New work in Oregon indicates rootstock influences on yield effi-
ciency as well as fruit quality and storage behavior. A large number of
species and clones are being tested as rootstocks.

155.Stebbins, R. L., M. N. Westwood, W. M. Mellenthin, and C. B. Cordy. 1964.
Pear rootstocks for Oregon. Ore. Ext. Serv. F. S. 61. 2 pp.---Current data
on pear rootstocks is reviewed. The most suitable P. communis are Old Home,
Old Home x Farmingdale, and domestic seedlings. Imported French is more
susceptible to decline than the others. Other suitable species are P. cal-
leryana, P. betulaefolia, and E. M. Quince A.

156.Westwood, M. N. and A. N. Roberts. 1965. Quince rootstock used for dwarf
pears. Ore. Orn. and Nurs. Dig. 9(1):1-2.---Bartlett performs better on
Quince when Old Home rather than Hardy interstocks are used. Anjou, Cornice,
Old Home, Hardy, Packham's Triumph, Gorham, Flemish Beauty, and Maxine are
compatible on E. M. Quince A. An Old Home compatibility bridge should be
used with other varieties. Quince root needs well-drained soil. It is
susceptible to lime-induced chlorosis.

157.Westwood, M. N. and H. R. Cameron. 1965. OSU gives the word on pear root-
stocks. West. Fert. Gr. 19(3):19 (March).---Several seedling types of P.
communis, P. calleryana and clonal Old Home and Quince A are resistant to
pear decline. Calleryana and Quince are not winter hardy. Domestic seed-
lings were found to be more susceptible to Phytophthora root rots than were
Old Home, Old Home x Farmingdale, and Calleryana. Old Home appears more
susceptible to Pseudomonas syringae than other common stocks.

158 .Westwood, M. N. 1966. Compatibility of pear on hawthorn and mountain ash
tested. Ore. Orn. and Nurs. Dig. 10(2):3.---Hawthorn is generally in-
compatible with pear, except for Cornice and Old Home. However, mountain
ash is completely incompatible with Old Home, but is moderately compatible
with other pear varieties. Both hawthorn and mountain ash are dwarfing
rootstocks for pear.

159 .Westwood, M. N. and P. B. Lombard. 1966. Pear rootstocks. Ann. Rpt. Ore.
Hort. Soc. 58:61-68.---Several interacting factors such as dwarfing, nutri-
tion, and yield efficiency are considered as they relate to pear decline (a
virus-induced stock/scion incompatibility). General observations about the
hardiness of pear rootstocks were made in Oregon. P. communis appeared most
hardy, P. betulaefolia moderately hardy and P. calleryana and quince least
hardy.

160 .Westwood, M. N. 1967. Clonal pear rootstocks introduced. Ore. Orn. and
Nurs. Dig. 11(1):3.---Twelve decline-resistant pear rootstocks were intro-
duced and distributed to Oregon nurserymen. Eight were P. communis selec-
tions with normal hardiness. Four were P. calleryana which have shown the
tendency to lack hardiness in some Oregon locations.
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161.Westwood, M. N. 1968. Pear rootstocks for the Northwest as related to
pear decline and general performance. Proc. Wash. State Hort. Assoc. 64:
199-206.---General growth and performance of a number of pear rootstocks
are discussed. Hardiness observations indicated that P. communis was har-
diest, P. betulaefolia and some quince were intermediate, and P. calleryana,
P. pashia, P. koehnei, P. amygdaliformis and some quince were tender under
Oregon conditions.

162.Westwood, M. N., P. B. Lombard and L. D. Brannock. 1968. Effect of seeded
fruits and foliar-applied auxin on seedless fruit set of pear the following
year. HortSci. 3(3):168-169.---The production of seeded fruits resulted
in an increase in set of unpollinated seedless 'Anjou' pear fruits the
following year. It took 4 years to deplete this "setting factor" and an
application of an auxin (245-TP) restored the capacity to set seedless
fruit. Dormant twigs from trees that produced seeded fruits contained more
IAA than did those from trees that had produced seedless fruits.

163.Westwood, M. N., W. P. Stephen, and C. B. Cordy. 1966. The possibility of
wind pollination in pear. HortSci. 1(1):28-29.---Windborne pear pollen
was viable 3/4 mile from the source. Based upon amount of pollen in the
air, stigma receptivity, and the percentage of seeded fruits in solid block
self-sterile varieties, it was concluded that some wind pollination occurs.

164.Westwood, M. N. and John Grim. 1962. Effect of pollenizer placement on
long term yield of Anjou, Bartlett and Bosc pears. Proc. Amer. Soc. Hort.
Sci. 81:103-107.---Long term yields were used to estimate the value of
pollenizers for Anjou, Bartlett, and Bosc pears. Findings were as follows:
1. Anjou yields were inversely related to distance from pollenizers. 2.
Solid rows of pollenizers were more effective than single grafted trees.
3. Border trees without pollenizers were much more productive than similar
trees inside the orchard. 4. Bartlett and Bosc yields were generally in-
versely related to distance from pollenizers, but the effect was not as
marked as with the Anjou variety.

165.Higdon, R. J. and M. N. Westwood. 1963. Some factors affecting the rooting
of hardwood pear cuttings. Proc. Amer. Soc. Hort. Sci. 83:193-198.---
Studies were conducted on methods of rooting hardwood pear cuttings both as
free cuttings and as cuttings inarch-grafted into trunks of established
trees. Findings were as follows: 1. Medium sized cuttings (5-7 mm dia.)
rooted better than small or large ones. 2. Juvenile cuttings of Old Home
rooted better than adult ones. 3. Old Home cuttings from trees with Quince
A roots rooted better than those from self-rooted Old Home. 4. Cuttings
from branches girdled in August rooted better than those of ungirdled ones.
5. Old Home cuttings that were callused in November (after IBA treatment)
rooted better than those callused in the spring. Rest period status ap-
peared to affect rooting. 6. Both fall- and spring-planted Old Home cut-
tings rooted well if callused in November. 7. Horizontally oriented shoots
(on the mother tree) rooted better than upright grown ones. 8. Cuttings of
the hard-to-root varieties Anjou, Bartlett, Bosc, Cornice, Kieffer, and
Seckel rooted as well as those of Old Home when all were inarch-grafted in-
to trunks of established pear trees. 9. Freshly cut inarches of Bartlett,
Bosc, and Old Home rooted as well as IBA treated precallused inarches.

166.Westwood, M. N. and Lyle A. Brooks. 1963. Propagation of hardwood pear
cuttings. Proc. Int. Plant Prop. Soc. 13:261-268.---Dormant cuttings of
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P. communis rooted better than non-dormant ones. The following factors
enhanced rooting percentage: mature wood, medium sized cuttings, 200 ppm
IBA 1-day soak (vs. 1000 ppm quick dip).

167.Westwood, M. N. and N. E. Chestnut. 1963. How to propagate Old Home pear
rootstocks. Ore. Orn. and Nurs. Dig. 7(1):3-4.---Rooting was increased in
dormant 'Old Home' cuttings by girdling the host trees in August, adjusting
shoot growth to about 1/4 inch diameter, and by defruiting host trees.

168.Westwood, M. N. and N. E. Chestnut. 1964. Rest period chilling require-
ment of Bartlett pear as related to Pyrus calleryana and P. communis root-
stocks. Proc. Amer. Soc. Hort. Sci. 84:82-87.---Reciprocal grafts of P.
communis cv. 'Bartlett' and P. calleryana were made and growth of unchilled
and chilled buds recorded. 'Bartlett' buds on low-chilling P. calleryana 
rootstock grew better than on P. communis root if previous bud chilling was
insufficient to break rest. Fully chilled 'Bartlett' buds grew less when
grafted to a resting stock plant of P. communis than when both bud and stock
were fully chilled. Rest, as assessed by bud growth, resides primarily in
the buds, but the influence is changed by grafting to different hosts, in-
dicating that some factors in rest are translocated.

169.Westwood, M. N. 1965. Clonal propagation of several Pyrus species. Ore.
Orn. and Nurs. Dig. 9(1):3-4.---Dormant pear cuttings of several species
were compared in rooting ability with leafy cuttings under mist, all of
which were treated with IBA. Rooting of dormant cuttings ranged between 0
and 35%, while with leafy cuttings the range was 0 to 83%. Species adapted
to one method were not adapted to the other. P. communis rooted best as
dormant cuttings, while P. calleryana, P. betulaefolia and P. pashia rooted
best as leafy cuttings. Extent of callus formation was not related to
root initiation.

170.Westwood, M. N. and C. N. Ali. 1965. Dormancy improves rooting of pear
cuttings. Ore. Orn. and Nurs. Dig. 9(3):5.---Rooting of 'Old Home' pear
cuttings was directly related to the depth of rest when IBA treatment and
callusing was started. Very little rooting occurred if cuttings were given
60 days of 40° F chilling before callusing was started. Levels of carbo-
hydrates in the cuttings declined with 40° F chilling and during warm
callusing.

171 .Ali, Niaz and M. N. Westwood. 1966. Rooting of pear cuttings as related
to carbohydrates, nitrogen, and rest period. Proc. Amer. Soc. Hort. Sci.
88:145-150.---Dormant cuttings of Old Home pear (Pyrus communis L.) were
callused before or after chilling to terminate rest in the buds, and sub-
sequent rooting recorded. Samples taken at various times were analyzed
for carbohydrate and N fractions. Termination of rest prior to callusing
resulted in a reduction of total sugars and starch in the cuttings and a
reduction in percentage rooting. Insignificant changes in N occurred.
The best rooting occurred when cuttings were callused while buds were in
rest and could not grow and compete for food reserves and other metabo-
lites.

172 .Westwood, M. N. and H. O. Bjornstad. 1968. Chilling requirements of
dormant seeds of 14 pear species as related to their climatic adaptation.
Proc. Amer. Soc. Hort. Sci. 92:141-149.---Chilling requirements of seed
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of pear species from Asia, Asia Minor, North Africa, and Europe were deter-
mined. Species from warm winter climates required less chilling than those
from colder climates, and the former species had higher optimum chilling
temperatures (7 to 10° C) than the latter (3 to 5° C). Temperatures below
freezing were relatively ineffective in breaking rest in all species. Seed
obtained from crossing species requiring long and short chilling periods
resulted in seed with intermediate requirements. Drying chilled seed re-
duced subsequent germination. Seed coat inhibitors (which could be removed
by water soaking or by seed coat removal) reduced germination and growth of
chilled seed. Germination of long chilling types was enhanced by a pre-
chilling soak of GA 3 . Dimethyl sulfoxide treatment sometimes increased
germination. The effects of rest period, chilling optima, seed drying and
seed coat inhibitors are discussed with regard to their roles in properly
synchronizing germination and growth with specific climates to provide for
maximum survival.

173.Westwood, M. N. and H. O. Bjornstad. 1968. Chilling needs, size tested
for pear species. Ore. Orn. and Nurs. Dig. 12(2):3-4.---Seed chilling
(in days) required to achieve 90% germination was as follows: P. pashia (16),
P. amygdaliformis (22), P. calleryana (28), P. fauriei (36), P. betulae-
folia (52), P. communis (86), P. ussuriensis (78), P. pyrifolia (119), P.
elaeagrifolia (88). In general, the species with the longest chilling re-
quirements were the hardiest, although there were exceptions. Seed size
varied from 3,000 to 45,000 per pound. Optimum chilling temperature ranged
between 40 and 50° F.

174.Ali, Niaz and M. N. Westwood. 1968. Juvenility as related to chemical
content and rooting of stem cuttings of Pyrus species. Proc. Amer. Soc.
Hort. Sci. 93:77-82.---Total carbohydrates were greater in adult than
juvenile cuttings the first year ; but this difference disappeared by the
second year. Adult tissue contained more soluble and protein N than did
juvenile. Although adult cuttings developed more callus, juvenile ones
rooted better. Pyrus calleryana and P. betulaefolia cuttings rooted better
with 50 ppm IBA treatment than with 100 ppm, while both IBA concentrations
were equally effective for the easy-to-root P. communis. Considering all
3 species, rooting behavior bore no logical relationship to carbohydrates,
nitrogen fraction or amount of callusing. The better rooting of juvenile
cuttings thus appeared to result from a specific rooting factor which was
absent or reduced in adult cuttings.

175.Westwood, M. N. 1968. Comparison of Pyrus fauriei Schneider with P. cal-
leryana Decaisne (Rosaceae). Baileya. 16(2):39-41.---P. fauriei and P.
calleryana are distinct species as judged by anatomy and morphology as well
as climatic response. Phenology is quite different at the same site. With
P. fauriei leaves open earlier, flowers open later, leaf-fall occurs earlier,
and trees are much hardier than P. calleryana. The superficial assignment
of P. fauriei as a subspecies of P. calleryana is unfounded.

176 .Westwood, M. N. and H. 0. Bjornstad. 1966. Resistant rootstocks control
pear root aphid. Ore. Orn. and Nurs. Dig. 10(1):1-3.---Ten species and
several hybrids of pear were examined for natural root aphid infestation.
Most Asian Pyrus were resistant except for P. pashia. P. amygdaliformis 
and P. elaeagrifolia from Asia Minor were resistant. P. communis types
were variable, with as little as 20% mild to 40% severe infestation.
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177.Westwood, M. N. and P. H. Westigard. 1969. Degree of resistance among
pear species to the woolly pear aphid Eriosoma pyricola. Proc. Amer. Soc.
Hort. Sci. 94:91-93.---Roots of most of the primitive Pyrus species were
infested with pear root aphid Eriosoma pyricola Bak. and David., and in-
crease or decrease in number noted 30 days later. Although seedling pop-
ulations varied somewhat, P. amygdaliformis, P. elaeagrifolia, P. syriaca,
P. betulaefolia, P. calleryana, P. koehnei, P. ussuriensis, and P. nivalis 
can be considered resistant. P. communis, P. cordata, P. gharbiana, P.
pashia, P. fauriei, and P. pyrifolia were either susceptible or very var-
iable in resistance. Only P. bucharica, P. dimorphophylla, and P. mamoren-
sis had no resistant seedlings in the lots tested. Interspecific hybrid
populations were predictable though variable in resistance.

178.Westwood, M. N. 1963. Superior Bartlett pear found, called OP-9. Ore.
Orn. and Nurs. Dig. 7(3):1-2.---A selection of Bartlett pear, designated
Oregon Pear 9 (OP-9), was found in an orchard by the late Dr. Jess Kien-
holz and later determined to be apparently virus-free. In nursery tests,
OP-9 selections grew faster than other selections.

179.Westwood, M. N., J. A. Milbrath, and P. B. Lombard. 1967. Oregon's OP-9
Bartlett pear. Amer. Pom. Soc. Frt. Var. and Hort. Dig. 21(1):18-19.---
Oregon Pear-9 (OP-9) Bartlett was compared to 11 other sources of Bartlett
during the first 3 years in the orchard. Three of these grew as well as
OP-9 but only one other tested virus-negative. Virus-negative trees aver-
aged 84% bloom and 26% set compared to infected trees with 68% bloom and
13% set. Growth also was less on infected trees.

180.Westwood, M. N. and F. B. Wann. 1966. Cherry nutrition. In Tree fruit
nutrition. Ed. N. F. Childers. Hort. Publications, Rutgers University.
pp. 158-171.---World literature was reviewed for cherry nutrition. The
most general deficiencies were in nitrogen, potassium, boron, and zinc.
Phosphorus applications are not needed in any cherry soils.

181.Westwood, M. N. 1966. The principle of limiting factors in fruit grow-
ing. Proc. West. Colo. Hort. Soc. 23:21-35.---This principle states
that tree production is limited by one or more factors. When one factor is
eliminated, yield increases up to the point where some other factor is limiting.
When more than one factor is limiting, response is obtained by adding more
of the lowest limiting factor. The common limiting factors in the orchard
are light, CO2, temperature, water, fertilizer elements, and soil depth.
This concept was extended to cover all possible limiting factors, such as
variety, pollenizer, tree spacing, rootstock, compaction, pest control,
farm size, farm finances, orchard site, equipment, marketing, and even the
ability of the farm manager. It was shown that these factors may act
singly or they may interact with each other. The key to good orcharding
is to analyze each situation and pinpoint the most critical limiting factors
and correct them first.

182.Westwood, M. N. 1968. Some factors affecting abscission of stone fruits.
Ore. Hort. Soc. Ann. Rpt. 60:51-54.---The physiology of abscission of
fruits is discussed. The primary abscission zone is between the fruit and
its stem when the fruit is mature. The use of auxins may retard abscission
and the use of Ethrel (which releases ethylene) accelerates both maturity
and abscission.
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183.Westwood, M. N. 1962. Seasonal changes in specific gravity and shape of
apple, pear, and peach fruits. Proc. Amer. Soc. Hort. Sci. 80:90-96.---
Seasonal changes in specific gravity and length/diameter (L/D) ratio were
determined for fruits of several varieties of apple, pear, and peach.
Fruits of all varieties were higher in both specific gravity and L/D ratio
early in the season than at any subsequent time. However, after an initial
decline, peach fruits increased in specific gravity during pit hardening
and then declined again during final growth. Small fruits had higher
specific gravity than did large ones on any given date. Core tissues of
apple had higher specific gravity than flesh, but cores of pear were similar
to or lower in specific gravity than flesh.

184.Westwood, M. N. 1963. Some differences in growth, chemical composition
and maturity between a spur mutant and standard-growin g Delicious apple.

Proc. Wash. State Hort. Assoc. 59:119-120.---SPur type Delicious fruit
was found to have greener flesh, lower acids, lower soluble solids, and
was later maturing than Starking. Leaves of spur types contained more N
and Ca than those of Starking.

185.Burkhart, David J. and M. N. Westwood. 1964. Inducing young trees to bear
fruit. Amer. Fert. Gr. 84(4):24.---Trunk scoring 7 days after full bloom
on young Delicious trees increased set the current year and bloom the fol-
lowing year. Scoring 2 years in a row resulted in the highest yields, but
the trees were smaller at the end of the test. Scoring thus would be good
in closer filler plantings where the trees were beginning to crowd.

186 .Westwood, M. N. and Q. B. Zielinski. 1966. Comparative growth habit and
leaf composition of a compact mutant and standard Delicious apple. Proc.
Amer. Soc. Hort. Sci. 88:9-13.---Growth habit and structure and chemical
composition of leaves were compared between young trees of Starking De-
licious and the compact mutant Starkrimson. Relative to Starking, the
mutant had shorter shoots, fewer lateral shoots, more fruiting spurs, more
nodes per foot, and more leaves and leaf surface per foot. Mutant leaves
were thicker and had a greater depth of palisade parenchyma and contained
more dry weight, chlorophyll, N and Ca than did Starking.

187 Westwood, M. N., Nader Kadivar and H. O. Bjornstad. 1967. Differences in
growth, chemical content and fruit set among four sports of Delicious
apple. Proc. Amer. Pom. Soc. 21(4):72-74.---All sports were grown on
MM104 rootstock. Starking trees were largest after 4 years, followed by
Chelan Red, Starkrimson, and Idaho Spur. Spur types had thicker shoots
than standard trees, and also had more leaves per linear foot than stand-
ards. Starking had the lowest % fruit set which was only 1/3 that of Idaho

Spur.

188.Westwood, M. N. and P. B. Lombard. 1969. Differences in shape, quality
and yield between standard Golden Delicious and a spurred mutation of
Golden Delicious. Proc. Amer. Pom. Soc. Fert. Dig. 23(1):18-19.---Spur
Golden was softer, had lower soluble solids and had more oblate shape than
standard Golden Delicious fruits. Eating quality was somewhat better with
the standard variety than the spur.

189.Westwood, M. N. 1968. Growth regulators for apples and pears. Ore. Hort.
Soc. 60:35-40.---Stop-drop action by hormone sprays results in preventing
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normal abscission of the stems. Effectiveness of sprays depends upon timing
plus factors such as temperature, humidity, and rain which affect rate of
penetration through leaf cuticles. Growth regulators are used on fruit
trees to thin, to increase fruit set, to alter fruit shape, to prevent har-
vest drop, to increase flower initiation, for chemical training, and to
loosen fruits for harvest.

190.Westwood, M. N. 1964. Chemical thinning of apples. Ann. Rpt. Ore. State
Hort. Soc. 56:30-35.---Both bloom and post bloom sprays were effective in
thinning apples in the Willamette Valley. DNOC was used at bloom time and
NAA, NAD, and Sevin were effective at 25 to 35 days past bloom. Thinning
sprays increased yields by causing consistent increases in return bloom.
Also, fruit size was better and hand thinning costs reduced. Pre-condition-
ing in humid weather and rain following the sprays enhanced uptake and in-
creased thinning action of the chemicals.

191.Westwood, M. N. 1965. A cyclic carbonate and three new carbamates as chem-
ical thinners for apple. Proc. Amer. Soc. Hort. Sci. 86:37-40.---Sprays of
1-naphthyl N-methyl carbamate (Sevin), 6-methyl 2,3-quinoxalenedithiol cyclic
carbonate (Morestan),0 and 4-(Methylthio)-3,5-xylyl methyl carbamate (MXMC)
resulted in good thinning of several apple varieties. Ortho-isopropoxyphenyl
methyl carbamate (IPMC) was a mild thinning agent, but 4-Dimethylamino-m-
tolyl methyl carbamate (DTMC) did not thin significantly. Sevin thinned
slightly more when applied to fruits only as compared to leaves only, MXMC
and IPMC thinned more when applied to leaves rather than to fruits, while
Morestan and DTMC were inconsistent in that regard. Morestan caused some
calyx-end russet on Golden Delicious but did not injure Rome Beauty, Jonathan,
or Gravenstein fruits.

192.Westwood, M. N., L. P. Batjer, and H. B. Billingsley. 1967. Cell size,
cell number, and fruit density of apples as related to fruit size, position
in cluster, and thinning method. Proc. Amer. Soc. Hort. Sci. 91:51-62.---
Fruit and cell measurements were made in two climatic areas of the Pacific
Northwest. Fruit density, resulting from differences in intercellular air
space, was greater in small than large fruits. Fruits from light blooming
trees were large because of more cells, and in some cases, larger cells
than from heavy blooming trees. Regardless of treatment, small fruits
usually contained fewer and smaller cells than large fruits. Chemical thin-
ning resulted in larger fruit than untreated due mostly to more cells per
fruit. Chemical thinning after the cell division period resulted in fruits
with more cells than hand thinned fruits, indicating that the chemicals
selectively removed the small, weak fruits. Early hand thinning, however,
resulted in larger fruit mostly from larger cells. Center-bloom fruits of
'Delicious' had larger but not more cells than side-bloom fruits, while
'Golden Delicious' center-bloom fruits had both more and larger cells than
side-bloom fruits. The interrelationships of several factors which affect
cell size are discussed.

193.Westwood, M. N. and L. T. Blaney. 1963. Non-climatic factors affecting
the shape of apple fruits. Nature. 200(4908):802-803.---The shape of De-
licious and Golden Delicious apples was lengthened by vigorous rootstocks,
light cropping, center-bloom fruit (vs. side-bloom), heavy early thinning,
and by some mutant strains of Delicious. These are all non-climatic effects
on shape. Fruits on dwarf root were much more oblate than those on more
vigorous stocks.
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194.Westwood, M. N. and David J. Burkhart. 1968. Climate influences shape of
Delicious. Amer. Fruit Gr. 88(6):26.---Fruit was more elongate in a cool
than in a hot climate. Some strains of Delicious have consistently poorer
shaped (more oblate) fruits than others.

195.Westwood, M. N. and H. O. Bjornstad. 1968. Effects of gibberellin A l on
fruit shape and subsequent seed dormancy of apple. HortScience. 3(1Y:19-
20.---A prebloom spray of 30 ppm GA 3 on 'Rome Beauty' apple trees resulted
in delayed petal senescence, more elongated fruit, and seeds which had a
shorter chilling requirement to break rest than those from unsprayed con-
trols.

196.Westwood, M. N. 1962. Fruit size prediction as an aid to thinning peaches.
Ore. Hort. Soc. Ann.Rpt. 54:78-80.---Peach harvest size was predicted by
size measurement 2 weeks after the beginning of pit hardening or at the end
of pit hardening 25 days later. Fruits predicted to finish too small
needed heavier thinning, and preferential removal of the smallest fruits
improved harvest size, with little decrease in total crop.

197.Ali, N. and M. N. Westwood. 1966. Nucleic acids as related to juvenility
in several Pyrus species. Proc. Amer. Soc. Hort. Sci. 89:123-131.---
Studies were made on the nucleic acid content of juvenile and adult leaves
of Pyrus species in a search for the basis of juvenility in plants. In
general, leaves of adult tissues contained more RNA and had a greater RNA/
DNA ratio than did leaves of juvenile tissues, indicating possibly less
RNA-ase activity, or at least a different cytoplasmic state in the adult
phase. The higher RNA level in adult also suggests higher protein syn-
thesis. The DNA concentration was similar in leaves on the 2 types of
tissue. RNA and DNA also varied with species and with selections within
species. Since the chromosome number in all species is the same (2n=34),
the variation perhaps reflects other differences such as cell size or
chromosome size. It is hypothesized that the inability of juvenile plants
to initiate flower buds is related to failure of DNA to mediate synthesis
of the specific m-RNA which is responsible for synthesis of specific
"floral protein".

198-Westwood, M. N., E. S. Degman, and J. N. Grim. 1964. Effects of long
term fertilizer and management practices on growth and yield of pears
grown in a clay adobe soil. Ore. Agr. Exp. Sta. Tech. Bull. 82, 39 pp.---
Part 1--Anjou Test 1 (mulches, nitrogen, compaction) Tree growth, fruit
set, and yield were generally greater with high rates of nitrogen, mulches,
and non-compaction than with low nitrogen, no mulching, and soil compaction.
Fruit size was not closely related to treatments but was inversely related
to crop density. Soil moisture was lowest in compacted soil, intermediate
in cultivated soil, and highest under mulches. Soil pH was lowered in
proportion to the amount of (NH 4 ) 2 SO 4 applied. The 50-pound annual rate
lowered the pH to 4.4 in the upper foot of soil. Soil nitrate increased
as the rates of nitrogen were increased. Test 2 (pruning) Fruit set and
yield were greater with moderate or heavy pruning than with nonpruning.
Shoot growth was greater with heavy than with moderate pruning, but yields
were similar for both treatments. The stimulus of pruning on fruit set
was not transferred to unpruned leaders of the same tree. Test 3 (tree 
thinning) There was an immediate increase in yield per tree after removal
of half the trees (alternate diagonal rows), originally spaced 25 by 25
feet apart, but yield per acre was decreased. After 14 years, widely
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spaced trees were larger than unthinned ones, but per-acre yield was still
lower than on unthinned trees. Test 4 (cultivation, cover crop, sod) Tree
growth was greatest with cultivation, intermediate with cover cropping (rye
and vetch), and least with sod. Fruit set and yield were greater with
cultivation than other cultures, but fruit size was similar in all treat-
ments. Leaf nitrogen was highest with cultivation, intermediate with cover
crop, and lowest with sod. Soil nitrate in the spring was lower in sod
than in other cultures. With 20 pounds (NH4)2SO4 per tree annually, soil
pH (to a depth of 3 feet) was slightly lower in cultivation than in other
cultures. Both pH and yield were increased the second year after lime and
nitrogen were applied to plots with low soil pH. Soil moisture was highest
in cultivation, intermediate in cover crops, and lowest in sod. Part II--
Bartlett and Bosc Test 5 (culture, nitrogen level) Fruit set, yield, and
size of Bartlett were highest with cultivation and lowest with mulch. But
set and yield of Bosc were highest with mulch and lowest with sod. Yield
was highest for Bartlett with 1.5 pounds nitrogen (per tree annually), but
4 pounds nitrogen was best for Bosc. The largest fruit for both varieties
was from trees in cultivation getting 4 pounds nitrogen annually. Longest
shoot growth occurred for both varieties at the higher levels of nitrogen
plus cultivation. Leaf nitrogen varied directly with the amount of nitro-
gen applied, but at each level of nitrogen, Bosc leaves contained about
0.3% less nitrogen than Bartlett leaves. Soil nitrate in May and June was
directly related to the amount of nitrogen applied. By June 19, sod con-
tained only half as much nitrate as other cultures. Soil pH varied in-
versely with the amount of (NH4) 2SO 4 applied and was lower in cultivation
than in other cultures. Soil moisture was slightly higher in cultivation
than in other cultures, but all appeared to be adequate. Test 6 (pruning)
Both Bartlett and Bosc yielded more fruit with no pruning than with prun-
ing. Maximum yield of fruits larger than 2 3/8 inches diameter was at-
tained by light pruning of Bartlett and by heavy pruning of Bosc (with no
hand thinning).

199.Batjer, L. P. and M. N. Westwood. 1963. Effects of pruning, nitrogen, and
scoring on growth and bearing characteristics of young Delicious apple trees.
Proc. Amer. Soc. Hort. Sci. 82:5-10.---At Wenatchee, Washington, an experi-
ment was designed to study the response of young Delicious apple trees to
scoring when grown at different levels of N and pruning in factorial combin-
ation. 1. Tree size (as measured by trunk circumference) was similar for
both levels of pruning except in the scoring treatments where trunk growth
was greater on the pruned trees. 2. N increased growth. Scoring reduced
it. 3. Tree yields were substantially higher on the unpruned trees. This
was due to a greater amount of bloom than any difference in fruit set. 4.
In most instances, scoring increased yield by increasing bloom and fruit set
during the year following. However, this gain was offset by lower yields
when scoring was discontinued.

200.Strausz, Stanley D. 1969. [1970]. A study of the physiology of dormancy
in the genus Pyrus. Ph.D. thesis, Oregon State University.---This inves-
tigation was undertaken to observe possible changes in growth substances in
Pyrus throughout the dormant period.	 The primary objective was to de-
termine if a correlation existed between growth substance content and the
inherent chilling requirement of seeds and buds. Samples of whole buds
were taken at intervals from the onset of rest in September through full-
bloom in March from three Pyrus types differing in chilling requirements.
Single samples were also taken during rest from several additional Pyrus 
species of varying lengths of chilling requirements. Growth substances
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were removed with methanol and ether extractions. Seed and fruit samples
were taken from several varieties of P. communis before and after subjec-
tion to periods of chilling temperatures. Individual seed samples were
divided into three fractions - surface materials, seedcoats and embryos -
prior to water and ether extractions. Separation of growth substances
was done with paper chromatography and active materials detected with an
oat coleoptile straight-growth test. A single growth inhibitor was found
in all samples of Pyrus buds, seeds and fruit tissue. Based on both paper
and thin-layer chromatographic separations and UV spectra, this material
is tentatively identified as abscisic acid. The inhibitor content in bud
extracts of the three Pyrus types, while fluctuating from sample to sample,
did not correlate with the amount of chilling that had accumulated at each
sampling time. Inhibitor concentrations in whole buds remained relatively
stable throughout rest. The inhibitor did not disappear from the buds when
rest was broken or provide evidence of a consistent reduction with chilling.
Pyrus species with longer inherent chilling requirements consistently
showed higher inhibitor concentrations during rest than did species re-
quiring short chilling periods to break rest. No growth promoting mater-
ials were detected until full-bloom when a strong, unidentified promoter
was found in samples of each of the three Pyrus types. Significantly
higher concentrations of the material were present in the samples of the
long chilling types than in the short chilling species. In the fruit and
seed samples, significantly higher concentrations of the growth inhibitor
were present in fruit tissue on the seed surface and in the seedcoats than
in the embryo. After subjection to chilling temperatures the inhibitor
content decreased significantly in the embryo, but little change took place
in the extracts of the fruit and seedcoats. No consistent growth promoters
were found in fruit or seed tissues. The presence of the growth inhibitor
in each sample of whole buds throughout the dormant period indicates that
rest may result in part from growth inhibitors. Growth inhibitor content
appears to be related primarily to chilling requirement rather than to the
amount of chilling the buds have received at any given time. Inhibitors
may increase to functional levels during the period of rest induction, re-
maining at these levels until their effective concentration is exceeded by
growth promoters prior to the resumption of growth. The finding that only
in the embryo did the inhibitor content respond significantly to chilling
indicates that rest in seeds may be closely associated with the inhibitor
concentration in the growing point. The embryo may be a site of inhibitor
degradation rather than synthesis. Chilling may provide the conditions
necessary for an enzymatic degradation of the inhibitor in active tissues.

201.Cameron, H. R. 1960. Death of dormant buds in sweet cherry. Pl. Dis. Rptr.
44(2):139-143.---A death of dormant buds in sweet cherry is ascribed to a
strain of Pseudomonas syringae. Symptoms on sweet cherry appear to be
limited to a killing of dormant buds and do not seem to be associated with
the formation of leaf spots or cankers. Of twelve chemicals applied, Bordeaux
and Puratized Agricultural Spray were the most effective for control.

202.Cameron. H. R. 1960. Infection of pear roots with Phytophthora cinnamomi.
Phytopathology. 50:630.---Decline and eventual death of pear trees in
western Oregon takes two forms: slow decline and death after more than one
season, or quick collapse and death within 3-4 weeks. Fungi isolated from
several hundred soil samples taken from under healthy and declining pear
trees included many usual soil fungi and also 2 species of Phytophthora.

-38-



Phytophthora cinnamomi and P. syringae were isolated only from soil around
collapsing trees. P. syringae was found in one orchard, whereas P. cinnamomi 
was obtained from 7 of 9 orchards. Roots of one-year-old Bartlett pear
seedlings grown at 45° F were susceptible to P. cinnamomi but not to P.
syringae. Roots of seedlings grown at 70° F showed severe die-back 5 days
after inoculation with P. cinnamomi. The fungus was reisolated from the
diseased roots. Symptoms in inoculated greenhouse trees were similar to
field symptoms, and optimum temperatures for disease development in the green-
house were correlated with actual summer soil temperatures. The failure to
isolate the Phytophthora species from healthy trees also suggests that P.
cinnamomi may be responsible for the quick collapse of pear trees in western
Oregon.

203.Cameron, H. R. 1962. Mode of infection of sweet cherry by Pseudomonas 
syringae. Phytopathology. 52:917-921.---Evidence is presented that most
bud infections with Pseudomonas syringae in Oregon orchards do not take
place through leaf scars. Disease incidence was less when leaf scars were
inoculated than when bacteria were applied directly on the bud. Protection
of leaf scars did not reduce the number of buds killed nor influence the
time of infection. Infections resulting from either bud inoculations or the
timing of the spray program did not correlate with leaf fall. Infections
apparently originated at the bases of the outside bud scales and then spread
throughout the base of the bud. Most infections were initiated between
November and February.

204.Cameron, H. R. 1962. Diseases of deciduous fruit trees incited by Pseudo-
monas syringae van Hall. OSU Tech. Bull. 66. Corvallis, Oregon. 63 pp.---
This bulletin is a comprehensive review of the literature and all of the
previously unpublished data from Oregon research on Pseudomonas syringae.
The review covers history, host range, geographic distribution, economic
significance, symptoms, the causal organism, its mode of action, the dis-
ease cycle and control measures. Included in control measures are the re-
sults from experiments with varying horticultural practices, chemical con-
trol experiments and the screening tests plus extensive lists on variated
differences in susceptibility.

205.Cameron, H. R. 1962. Susceptibility of pear roots to Phytophthora. Phyto-
pathology. 52:1295-1297.---Phytophthora cinnamomi and P. cactorum can kill
roots of seedling pear trees. Of the 2 organisms used, the isolate of P.
cinnamomi was most pathogenic. Of the 5 pear varieties tested, roots of
var. Bartlett and Winter Neils were most susceptible. Old Home, Old Home x
Farmingdale, and Pyrus calleryana were not seriously damaged. Although
root damage by Phytophthora causes some symptoms similar to pear decline,
greenhouse experiments and observations of spread and development of pear
decline in orchards seem to preclude the possibility of a Phytophthora sp.
being the primary cause of pear decline.

206 .Cameron, H. R. 1966. Systemic infection of fruit trees by Pseudomonas spp.
Phytopathology (abst). 56:872.•--Seven-year-old sweet cherry trees were
assayed for bacterial content (Pseudomonas spp.). Sections 12 inches long
were removed from the top and roots at 3-foot intervals, surface sterilized
in 20% Clorox for 4 hours, and washed for 4-8 hours. Root sections were
not taken beyond 6 ft. from the crown. Sections more than 1 inch in dia.
were sampled twice, at right angles, with an increment borer. Sample cross
sections were cut from small-diameter stems. Samples were assayed for
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Pseudomonas spp. on Starr's Medium "B". Twenty-seven cultures were obtained
from 1,124 samples taken from an apparently healthy tree. The cultures re-
presented 10 of the 54 tree sections. From five diseased trees, 940 cul-
tures were obtained from 3,507 samples. Diseased trees had one to five
visible cankers. Bacteria were isolated from all areas of the tree, in-
cluding roots. Of the isolates, 9.8% were pathogenic when inoculated into
susceptible sweet cherry. A 5-year-old tree was also found to be systemically
infected. Systemic infection of fruit trees probably has been the primary
reason why protective sprays have not given satisfactory control of bac-
terial canker (Ps. syringae).

207 Cameron, H. R. 1967. Cherry tree microclimate and disease relationships.
59th Ann. Rpt. Ore. Hort. Soc. pp. 74-75.---Both temperature and moisture
are related to the severity of "dead bud" symptoms. Data are presented to
show the differences in microclimate in different sites in the orchard.
Relative humidity was high enough for bacterial growth 78.1% of the time in
the center of a 25 acre orchard and only 55.8% of the time on the edge of
the same orchard. This allowed about 5 additional hours per day for bac-
terial growth and infection in the trees in the center of the orchard.
Disease symptoms were correspondingly worse in the center of the orchard.

208.Cameron, H. R. 1967. Bacterial canker of stone fruits. In Proceedings
of conference on "The Canker Complex and Decline of Peach Tree." Ed. C.
N. Clayton. N. C. State University, Raleigh, N. C. pp. 7-10.---Paper
describes disease symptoms of both bacterial canker and "dead bud" phase of
the disease, reports different degrees of susceptibility among different
rootstocks, describes research on systemic nature of Pseudomonas spp. and
nematode counts. Data are presented on transmission of Pseudomonas with
scion wood that show 82.6% diseased trees from infected scion wood and
68.0% diseased trees from healthy scion wood. Eleven potential systemic
bactericides were tested. None appeared promising and two were very phytoxic.

209.Cameron, H. R. 1967. Filbert blight. In Proceedings of Ore. and Wash.
Nut Gr. Assoc. 53rd Ann. Meeting. pp. 51-52. Infection by Xanthomonas 
corylina is less in pruning cuts made during the summer than during fall,
winter or spring. Light summer pruning is preferred to large cuts in
the winter. Bordeaux at 6-3-100 is recommended just prior to preparing
the soil for harvest.

210.Cameron. H. R. and M. N. Westwood. 1968. Solution pocket: A physiological
problem of brined sweet cherries. Hort. Sci. 3(2):141-142.---The occurrence
of solution pockets in brined sweet cherries has increased during the past
15 years. No correlation could be found between the incidence of solution
pockets and either topographic location, soil type, degree of ripeness
(overripe), sunscalded, poor quality, excellent quality or fruit left in
the sun. Fruit harvested early in the season had fewer solution pockets than
fruit picked late in the season. The cooler the temperature during harvest,
the greater the incidence of solution pockets. No differences in the number
of solution pockets were noted in fruit sprayed at harvest with high concen-
trations of lime, copper sulfate, maneb, boron, ziram, phenyl mercury, or
water. Data from the turgidity experiment show that in fruit with a sugar
content above 18% soluble solids, the percentage of solution pockets was less
when picked later in the day. However, when it rained all day, the fruit re-
mained turgid and the percent of solution pockets tended not to decrease.
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A pre-brining treatment with sugar solutions or alcohol to draw water from
the fruit resulted in a marked reduction in solution pockets. Rapid kill-
ing of fruits either with 50% dimethyl sulfoxide (DASO) or 100% ethanol
prevented the formation of solution pockets. The data show a strong corre-
lation between solution pockets and water-sugar content of the fruit. It
is apparent from all tests that solution pockets are related to a rapid in-
crease in turgor pressure from the movement of water into living cells with
high sugar content. Any procedures, either in the orchard or in processing,
that reduce either the sugar or water content of the fruit will tend to de-
crease the percentage of solution pockets.

211.Cameron, H. R. 1968. Results of soil fumigation for replanting pears. In
Abstracts of Reports from 42nd Annual Western Cooperative Spray Project.
OSU Coop. Ext. Ser. and West. Agri. Chem. Assoc. p. 22.---Eight acres of a
40 year old pear orchard near Medford, Oregon were treated with soil fumi-
gants in an attempt to increase the growth rate of replanted pear trees.
The original orchard had been on Pyrus ussuriensis rootstock and was in
severe decline due to the pear decline virus. Soil samples contained a pop-
ulation of 1530-360 Pratylenchus per quart. Thirteen Phytophthora and 27
Pythium isolates were obtained from 295 soil samples. Neither nematode
populations nor the existence of pathogenic fungi correlated with either
vigor or yield records of the original trees. Chemicals were injected to a
depth of 8 inches with a McClean Fumigun. Injections were every 8 inches
in rows 8 inches apart. Alternate rows were shifted 4 inches from the pre-
vious row in order to give a diamond grid with about 230 injections per
plot. The soil was moist and had been tilled twice. Air temperature varied
between 80° and 90° during application. 	 Treatments were replicated 12
times. Results were read at the increase in trunk diameter six inches a-
bove the ground and then converted to square centimeters of trunk cross
section. The results can be grouped according to their modes of action.
The first group includes the untreated checks, the untreated interplants
and the Niagara 5961 treated sites. Tree growth was slow and is typical of
replanted pear trees. There was some evidence of phytotoxicity in the Niag-
ara 5961 treated sites. The second group of chemicals consists of Vapam
and DD. These increased the growth rate by 46 and 38 percent, respectively.
The third group, represented by Vorlex, increased the growth rate by 78 per-
cent. The increased rate of growth in the fumigated plots did not appear
to be related to increased nutrients since analysis showed a more than ade-
quate supply of the essential elements. The results suggest that soil
microbial populations that were not damaging to mature trees may cause a
reduction of growth rate in young trees. This is in agreement with the 1969
East Melling report on apple replants.

212.Cameron, H. R. 1968. Symptoms of Ps. syringae infection with respect to
freezing. Ore. Hort. Soc. 60th Ann. Rept. p. 77.---Reviews damage and
subsequent infection following April 13th freeze. Suggests immediate
applications of streptomycin on a trial basis if the situation reoccurrs.

213.Cameron, H. R. 1969. Stem-pitting of prunes. Plant Dis. Rept. 52:4-6.---
In the summer of 1963 a 5-year-old Italian prune orchard started to decline.
Trees wilted and appeared to have girdled. Diseased trees were consider-
ably smaller than comparable healthy trees and had short terminal growth.
Leaves were pale green, rolled inward and later turned yellow. Trees
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eventually collapsed and died. Most infected trees were poorly anchored
and had restricted root systems. Trunk diameter was reduced and the bark
was spongy near the ground line. Removal of the bark around the graft
union revealed deep stem pitting in the scion and apparently no pitting on
the rootstock. The pitting caused the cambium to be convoluted and make
it difficult to separate the bark from the xylem. Thirty-two and two-
tenths percent of the trees have died since 1963 and another 15.6% are
seriously affected. Only 2.3% of adjacent prune trees from another nurs-
ery and on different rootstocks have grown poorly. The stem-pitting
symptoms observed on Italian prune trees in Oregon are sufficiently simi-
lar to those described from eastern peach orchards (2,5) to suggest that
the entity responsible for this disease may be present in Oregon. There
is no evidence of disease spread and stem-pitting symptoms have not been
observed in Oregon peach orchards.

214.Cameron, H. R., M. N. Westwood, and P. B. Lombard. 1969. Resistance of
Pyrus species and cultivars to Erwinia amylovora. Phytopathology. 59:

1813-1815.---One hundred fifty-eight collections of seedling and clonal
specimens of Pyrus and Cydonia were tested in the field against various
sources of inoculum of the bacterium causing fire blight in pear, Erwinia 

amylovora. Thirty-six percent of the 796 plants tested were scored as
resistant. The percentage of resistant plants in the various collections
ranged from 0 to 100. Genetic resistance existed in most species, and
was not correlated with any particular horticultural characteristic or
with resistance to other diseases or insects.

215.Cameron, H. R. 1970. An undetermined disease of filbert. Plant Dis.
Reptr. 54:69-72.---An undetermined disease of filbert (Corylus avellana)

has been spreading slowly in western Oregon. Symptoms consist of severe
reduction in leaf size, tree growth and nut set. To date it has not been
possible to reproduce the symptoms with soil fungi, nematodes, nutritional
deficiencies or graft inoculations. Becuase of the potential danger to
the filbert industry, attempts have been made to eradicate the disease.
The name filbert stunt is proposed for the described disease.

216.Williams, H. E. and H. R. Cameron. 1956. Silver-leaf of Montmorency
sour cherry in Oregon. Plant Dis. Reptr. 40:954-956.---Silver-leaf of
Montmorency sour cherry, caused by Stereum purpureum (Per. ex Fr.) Fr., has

been found in Oregon. Native Oregon oak, Quercus garryana Dougl. was
thought to be the normal host of the fungus and to have been the source
of the inoculum. Control measures have been tried, but warm summer temper-
atures appeared to retard the fungus and allow most trees to recover with-
out additional treatment.

217.Zeller, S. M. and J. A. Milbrath. 1950. The recovery of western X-disease
of peach from Montmorency cherry and its relation to buckskin of sweet
cherry. Phytopathology. 40:707-711.---A little-cherry disease of Mont-
morency cherry has been described from natural infections. Transmission
of the virus to peach and to Montmorency and Black Republican cherries was
demonstrated. This buckskin disease, or "little-cherry" condition, was
transmitted from sweet cherry to sweet cherry and also to peach in which
it appears as western X-disease. Red-leafed chokecherry disease was trans-
mitted to chokecherry and to peach, producing western X-disease in the
latter. This indicates that western X-disease of peach, red-leafed choke-
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cherry, and buckskin of sweet and sour cherries as they occur in Wasco Coun-
ty, Oregon, are caused by the same virus.

218.Milbrath, J. A. 1951. Separation of rusty mottle of cherry from a ring-
spot-rusty mottle complex. Science. 113:606-607.---Rusty mottle was sep-
arated from ring-spot by inoculating Bing or Shirofugen and then reisolating
from Shirofugen branches that were not showing ring-spot symptoms. Early
Muir peach was not stunted after the ring-spot virus was removed from the
rusty mottle virus.

219.Milbrath, J. A. 1952. The mora virus disease of sweet cherry. Phytopath-
ology. 42:347-348.---The mora virus disease is similar in fruit symptoms
to western X-little cherry except that affected fruit eventually reaches
normal size and color. Foliage was light-green and leaves were cupped and
reduced in size. Symptoms were observed on inoculated Bing and Napoleon
trees.

220.Milbrath, J. A. and H. E. Williams. 1956. A decline of sour cherry caused
by a virus of the little cherry . type. Phytopathology. 46:535-537.---A
virus disease that causes a serious decline in growth of Montmorency sour
cherry trees and small orange-pink fruits was first observed in 1951. The
virus was transmitted by graft techniques to the Montmorency variety of
sour cherry and to Bing, Lambert, Napoleon, and Black Republican varieties
of sweet cherry. The outstanding symptoms of the disease on sour cherry
are a marked decline in growth, small leaves, and small late-maturing fruit
that are pink to orange in color. Infected sweet cherry foliage showed only
a mild nutritional type of chlorosis, and a mild leaf rolling and some
bronzing of the leaves as autumn approached. The sweet cherry fruits are
small and late maturing. At normal maturity time, they are light in color
but later become dark except for 2 bilateral depressed areas near the
stylar end of the fruit on the side opposite the suture. The virus causes
symptoms in sweet and sour cherry that are similar to those caused by the
virus recently reported as being present in normal-appearing Kwanzan and
Shirofugen flowering cherry.

221.Milbrath, J. A. 1957. Effect of some sour cherry viruses on growth of
young orchard trees. Phytopathology. 47:655-657.---Montmorency sour cherry
trees were inoculated while in the nursery row with various combinations of
mild and severe strains of ring spot, sour cherry yellows, peach stunt,
prune dwarf, a sour cherry bark-splitter, and sour cherry midleaf necrosis
viruses. When any of these viruses was present, a substantial reduction in
growth was noted when tree measurements were made 4 years later. This re-
duction in growth increased with strain severity and with the number of
viruses present. Four-year-old infected trees varied in height from 1 to
4 ft. and also in tree diameter from 0.9 to 2.8 in.

222.Milbrath, J. A. 1957. Midleaf necrosis--a virus disease of sour cherry.
Phytopathology. 47:637-640.--•A virus causing a disease not formerly re-
cognized in stone fruits was isolated during an attempt to separate the
sour cherry yellows virus from the ring spot virus by use of the Shirofugen
variety of flowering cherry as a filter host. This virus caused large
spreading necrotic areas on some leaves of Montmorency cherry. These areas
were often limited to the midveins and adjacent tissue. The affected
leaves either became chlorotic and fell from the trees or withered rapidly
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and remained attached to the branches for some time. Infected trees were
markedly smaller in size and less vigorous than healthy ones, but fruit on
them developed normally. An Olivet sour cherry and a Bing sweet cherry were
found carrying the midleaf necrosis virus without symptoms. The disease
also was observed in commercial sour cherry orchards in Oregon. The mid-
leaf necrosis virus was recovered free from the peach ring spot and sour
cherry yellows viruses; when the viruses were recombined, no evidence of
relationship was obtained. Cherry midleaf necrosis is proposed for the
common name of the disease and cherry midleaf necrosis virus as that for
the causal virus.

223.Milbrath, J. A. 1962. Oregon's rootstock improvement program. West. Fruit
Grower Section 1, July.---The source of A-10 Royal Anne was a home in Hills-
boro. Bing, B-260 came from an orchard in Washington; Lambert, L-530 from
the Missouri Experiment Station; Black Republican, R-533 from the Washington
Experiment Station; and Montmorency, M-505 from Milton Nursery. The Italian
prune selection came from Hermiston, Oregon, by way of Prosser, Washington.
Procedures of the nursery certification program are reviewed.

224.Milbrath, J. A. (No date). Mechanical transmission of the virus responsible
for sour cherry yellows, prune dwarf, and peach stunt. Phytopathology Soc.
Meeting.---By bud-inoculating peach seedlings) then using young tip leaves
to inoculate Buttercup squash, a virus was recovered from 6 different trees
showing sour cherry yellows symptoms. The viruses from all 6 sources pro-
duced a bright golden chlorosis of varying severity indicating some strain
variation. Thermal inactivation, stability to aging, differential host
studies and seed transmission provided ample evidence that a single virus
was involved in these studies. The viruses from all 6 sources were returned
to young mahaleb seedlings by rubbing leaves with juice from infected
squash. When buds from the inoculated mahaleb were placed in Shirofugen
flowering cherry and in Montmorency sour cherry trees, reactions occurred
typical of stone fruit ring spot. The viruses from all 6 sources caused
similar or identical symptoms on Montmorency sour cherry, Early Muir peach
or Italian prune. Montmorency trees showed a chlorotic or necrotic ring
spot shock reaction the first year and typical sour cherry yellows the
second year. Early Muir peach developed severe stunt symptoms the first
year after inoculation and Italian prune trees developed dwarf. Apparently
sour cherry yellows, prune dwarf, and peach stunt are caused by strains of
ring spot.

225.Milbrath, J. A. 1961. The relationship of stone fruit ringspot virus to
sour cherry yellows, prune dwarf, and peach stunt. Tidsskrift for Planteavl.
pp. 125-133.---All evidence obtained during these studies supports the
theory that the stone fruit diseases known as peach ringspot, sour cherry
necrotic ringspot, sour cherry yellows, peach stunt, prune dwarf, and cherry
tatter leaf are caused by strains of the same virus. A recent report by
Nyland also includes peach necrotic leaf-spot and Muir dwarf in this same
group of diseases. The peach ringspot shock reaction, the sour cherry ne-
crotic or chlorotic shock reaction, and the Shirofugen local necrotic re-
action have been used by various workers as the test for the ringspot virus.
All isolates used in these studies have fulfilled this definition. In ad-
dition to these reactions, some isolates also cause sour cherry yellows,
prune dwarf, and peach stunt after mechanical transfer to herbaceous hosts.
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The methods of virus transfer and the herbaceous hosts used should have
separated any virus contaminants. The antagonism noted between the iso-
lates in mature trees and the cross protection between 2 isolates noted in
Montmorency sour cherry also indicates virus strain reactions rather than
different virus entities.

226.Cain, R. F. and D. E. Kirk. 1966. Parallel-flow drying of Italian prunes.
Ag. Exp. Sta. Spec. Rept. 209. February.---Italian prunes at 76% moisture
(wet weight basis) were dried under simulated parallel-flow continuous
tunnel drying conditions. Initial air conditions of 195F dry bulb and 115F
wet bulb were used. These temperatures compared with the 165F dry bulb
and 135F wet bulb typically used on continuous counterflow drying tunnels
for prunes. Moisture contents were reduced from 76% to 17% in 14 to 16
hours compared with 24 to 28 hours typically required for the counterflow
system. No excess bleeding of juices was noted. A taste panel could tell
no difference in flesh color or flavor between fruit dried by the two
systems. Parallel-flow dried prunes did appear to have a more tender skin
texture.

227.Rodgers, J. B., W. M. Mellenthin, and F. D. Rauch. 1962. A preliminary
series of drop tests performed on Bartlett and Anjou pears to determine
harvesting injury. Ag. Exp. Sta. Misc. Paper 129. April.---Bartlett and
Anjou pears were subjected to drops from one and one-half feet up to ten
feet onto catchments of'taut canvas, polyurethane of several types, and
water surfaces. Observations were made of the extent of bounce which
could lead to secondary injury and of the extent of injury on the initial
injury. The Bartletts were stored 6 weeks at 30F, then ripened at 68 to
70F and scored for bruise damage. The only tests showing greater damage
than hand-picking were the simulated mechanical harvest where fruit was
shaken from the limbs instead of being subjected to a simple free fall.
The Anjous were stored 120 days, ripened and scored. Ten foot drops onto
2" polyurethane and 3/4" plywood, hand shake onto the same surface, and
three to ten foot drops into water showed significant increases in bruising
over hand-picking.

228.Wolfe, John W. 1969. Sprinkling for frost protection. Agri. Exp. Sta.
Spec. Rept. 280. October.---This report is entirely a review of litera-
ture selected to place emphasis on frost control in pear orchards using
sprinkler irrigation systems. Summarizing the recommendations from various
references, it appears that for Western Oregon and for Medford in particu-
lar, the minimum acceptable application rate for orchards is between .12
and .15 of an inch per hour, and for vegetables and small fruits between
.10 and .13 inch per hour. An acceptable uniformity of distribution can be
obtained at these rates of application when the wind is less than 2 miles
per hour: A. 50 x 50 triangular spacing, 1/8" nozzle, 60 to 70 psi. B.
30 x 50 rectangular spacing, 3/32" nozzle, 50 to 60 psi. C. 30 x 50 rec-
tangular spacing, 7/64" nozzle, 40 to 50 psi. D. 40 x 40 triangular or
square spacing, 3/32" nozzle, 60 psi. E. 40 x 40 triangular or square
spacing, 7/64" nozzle, 50 psi.

229.Payne, C. H., D. V. Beavers, and R. F. Cain. 1969. Stratification in brined
cherry tanks and its effect on quality. Not published.---Sweet cherries
stored in solutions of calcium bisulfite brine for five months developed
significant variations in quality and soluble brine components. Differences
in brine components within the fruit varied directly with stratification of
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the brine solutions. Soluble solids were higher at the bottom of the
storage tanks while sulfur dioxide, calcium, and pH were higher near the
top. Variation within tanks was much greater where brine solutions were
not circulated following brining. The level of soluble calcium in the
fruit and surrounding brine is an important factor affecting fruit quality.
Fruit obtained from tanks containing higher calcium levels had fewer
solution pockets and better textural quality.

230.Beavers, Darrell V. and Carl H. Payne. 1969. Secondary bleaching of
brined cherries with sodium chlorite. Food Tech. 23(4):175-177.---Brined
Royal Anne cherries were leached in water and placed in acidified solutions
of sodium chlorite. The effect of varied pH and temperature levels were
investigated in relation to product quality and bleaching efficiency. Com-
plete color removal was accomplished in all samples bleached, with no loss
in texture or development of off-flavors in the finished products. Re-
duction of bleaching time and chlorite consumption was most effective where
the bleaching solution was below 110° F and in the pH range of 4.0 to 6.0.

231.Beavers, Darrell V., Carl H. Payne, and Howard Milleville. 1970. Pro-
cedure for secondary bleaching brined cherries with sodium chlorite. Ag.
Exp. Sta. C. I. 632. 7 pp.---Factors affecting bleaching are SO 2 content
of fruit, bleaching temperature (not over 110° F) and pH of sodium chlorite
solution. Bleaching of unpitted material is not recommended. In bleaching
method #1, the cherries are leached to an SO 2 content of less than 200 ppm
and are placed in a 0.75% sodium chlorite solution buffered to pH 5.0 with
acetic acid or sodium acetate. Solution should be recirculated and should
not be allowed to drop below pH 4.2 during bleaching. Check for completion
of bleaching by method given, leach 1 to 2 days with water, return to SO2
lime brine for 2 weeks, leach with water and process. In method #2,
cherries are leached to 700 to 900 ppm SO 2 and placed in a 0.75% sodium
chlorite solution at pH 9.0 to 11.0. Solution is continuously recirculated.
Balance of process is same as in method #1 except that bleaching tempera-
ture should be kept below 70° F. Methods for determination of bleach com-
pletion, sulfur dioxide content, and sodium chlorite content are included.

232.Payne, C. H., D. V. Beavers, and R. F. Cain. 1969. The chemical and pre-
servative properties of sulfur dioxide solution for brining fruit. Ag.
Expt. Sta. C. I. 629. 9 pp.---When sulfur dioxide is dissolved in water,
three ionic species are formed, which exist simultaneously in solution;
sulfurous acid (H 2S0 3), bisulfite (HS03-) and sulfite (SOD. The addi-
tion of calcium to SO 2 brines changes the characteristics of the SO 2 solu-
tion, as calcium bisulfite is insoluble (as noted in formula below): SO 2 +
H20 	 	 H2S03 ,Ca(01q 2 c_ fuc, N

akilow3/2 Cai2g2 CaS0 3 + H20. Addition of
alkali shifts reaction to right, and addition of acid forces a shift to
the left. An increase or decrease in temperature will bring about a left
or right shift respectively. The brine is unstable due to super saturation
with calcium sulfite which precipitates out during storage, decreasing
calcium and S0 2 content of the brine. Elevation of temperature is the
primary cause of brine instability during storage. Brine should be pre-
pared and used fresh (within 48 hours) to provide maximum firming, bleach-
ing and preservation. Calcium ion concentration should range from 3000
to 5000 ppm, and may be further increased by addition of calcium chloride.
The preservative effect of sulfur dioxide is due primarily to sulfurous
acid (H2 S0 3) and molecular sulfur dioxide gas (SO 2), the bisulfite and
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sulfite forms having practically no preserving effect. The pH of the brine
must be carefully controlled since small shifts in pH profoundly affect the
relative proportions of the sulfur dioxide ionic forms and therefore dras-
tically affect the amount of the preserving sulfurous acid present in the
brine (see Figure 4). Observations indicate that 100 to 125 ppm SO 2 may
be necessary to preserve the brined cherries. Methods of analysis and
preparation of chemicals are given for the determination of free SO 2 and
calcium.

233.Yang, H. Y., Edward Ross, and J. E. Brekke. 1966. Cherry brining and
finishing. Ag. Exp. Sta. C. I. 624. 7 pp.---Cherries are brined in a
solution of sulfur dioxide of sufficient strength to preserve the cherries.
The cherries should be brined at optimum maturity, using good quality
fruit. Formulas are given for preparation of 1%, 1 1/4%, and 1 1/2% SO2
gas and hydrated lime. Methods are given for testing for SO2 content.
Mathematical formulas are given for correcting the strength of a brine by
addition of SO2 or hydrated lime as needed. Cherries can be tested with
the puncture meter to determine firmness. Calcium chloride may be added
to give additional firming. The SO 2 content should be maintained at about
3/4% during storage and shipping. After 4 to 6 weeks in storage, the
fruit can be processed into maraschinos. The fruit is leached with water
to remove most of the SO 2 and is dyed with FD&C Red #3 by impregnating
with the dye at pH above 4.5 and then precipitating the dye in the cherry
by lowering the pH to 4.2 with citric acid. Fruit is sugared by pro-
gressively increasing the syrup strength to 40° Brix. The fruit may be
dyed with FD&C Red #4 by adding dye directly to the syrup. Glace' cherries
may be made by continuing the process to 72° Brix. Sodium benzoate, 0.1%
or less may be used as a preservative.

234.Milleville, H. P., R. F. Cain, and D. V. Beavers. 1970 (Rev.) Improving
mechanical harvesting of Oregon sweet cherries. Ore. Coop. Ext. Ser. F.
S. 166. 2 pp.---Due to damaged fruit and a lower percentage of fruit with
stems, the use of mechanical harvesters on sweet cherries in the 1969
season resulted in a loss of 30% revenue to growers (when compared to
revenue from hand harvested fruit). In order to obtain better quality
fruit from mechanical harvesters, the following suggestions are given:
(1) Harvest early in the season, (2) Harvest early in the day, (3) Attach
shakers correctly to trees, (4) Avoid over shaking, (5) Keep harvesters
free of dirt, (6) Keep dirt out of bins, (7) Remove trash with blowers and
hand sort, and (8) Brine immediately. A study is underway at Oregon State
University by the Department of Agricultural Engineering, assisted by
Horticulture, Food Science and Technology, and Extension, to determine how
to obtain better quality mechanically harvested cherries with more stems
on them.

235.Beavers, Darrell V. and Carl H. Payne. 1968. Upgrades brined cherries.
Food Engineering. 2 pp.---Bruises and skin discolorations from manual or
mechanical harvesting are not removed by bleaching with sulfur dioxide.
Hydrogen peroxide, sodium, or calcium hypochlorite and other oxidative
bleaches were evaluated, but all produced an inferior product. Sodium
chlorite bleached cherries were a superior product. Cherries were leached
to a sulfur dioxide content of 100-200 ppm free SO 2 and bleached with
sodium chlorite. Bleaching should occur in an acidified solution within
the range of pH 4.0 to 7.0, preferably 4.5 to 6.0 at a temperature not
above 110° F. Leach for 24-36 hours after bleaching, return to a SO2 brine
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at pH 3.0 to 3.5 for at least 2 weeks, leach and finish into maraschino
or glace: The FDA has cleared the use of sodium chlorite as a secondary
bleaching agent in concentrations not to exceed .75%, followed by a rinse
with water to remove residues.

236.Beavers, D. V. and C. H. Payne. 1968. New bleaching process advances
mechanical cherry harvest. Ore. Ag. Prog. 15(2):2 pp.---Bruise marks
and other skin discolorations are not removed by the standard sulfur
dioxide brining procedure but are completely eliminated by a new bleach-
ing process worked out by D. V. Beavers and C. H. Payne. This new pro-
cess consists of a secondary bleach with sodium chlorite after the initial
sulfur dioxide bleach and produces a snow white superior product free
from off flavors. Mechanical harvesting increases the percentage of
bruised and discolored fruit but these discolorations can now be removed
by the new bleaching process.

237.Beavers, Darrell V., Carl H. Payne, M. R. Soderquist, Kjell I. Hildrum,
and R. F. Cain. 1970. Reclaiming used cherry brines. Ag. Exp. Sta.
Tech. Bull. 111. 19 pp.---Brines used for bleaching, curing, and preserv-
ing sweet cherries can be made re-usable by treatment with activated car-
bon. The used brine contains dissolved pigment which must be removed be-
fore re-use. In a pilot-plant test the amount of dissolved pigments was
reduced to 1/900 of the initial level by the treatment -- from 41.700 mg/
1 to 0.047 mg/l. During this treatment the concentration of sulfur
dioxide fell only 26 ppm, the pH rose only 0.09, and the soluble solids
decreased only 0.17 percent. Cherries packed in the reclaimed brine were
of higher quality than those used in the control, showing a significant
decrease in solution pockets, brine cracks, torn pitter holes, and soft
fruit. It appears that the brine could be reclaimed and re-used several
times. Savings would result not only from lower requirements of chemicals
for making brine, but also from reduced sewerage charges when discharging
into a municipal sewerage system. Before any brines are reconditioned for
re-use, they should be tested for the presence of polygalacturonase enzymes.
These enxymes could result in softening of the cherries. If present,
polygalacturonase enzymes should be inactivated by heat.

238.Beavers, Darrell V. and Carl H. Payne. 1968. New brined cherry bleach.
Ore. Hort. Soc. 60:54-56.---All sweet cherries destined for maraschino or
glace' processing are brined (bleached) in a sulfur dioxide brine with
added hardening agents, but the bleaching does not remove all skin blemishes.
Secondary bleaching with various oxidizing agents has been tried but all of
the agents employed had deficiencies, such as color, flavor or texture of
the cherries. Cherries bleached with sodium chlorite are free from off
flavors and odors, have a stable white color and a firm texture. The most
practical process consists of leaching pitted fruit to 900 to 100 ppm SO2
and bleaching with 0.75% sodium chlorite on a 2:1 ratio of liquid to fruit
(weight/weight basis) at a pH range of 11.5 to 4.0 and a temperature below
110° F. After bleaching, the cherries are leached to remove residual chlor-
ite, and are returned to SO 2 calcium brine. Storage tests show no deter-
ioration of the finished maraschino product after 2 1/2 years. Sodium and
calcium hypochlorite degraded cellulose and sodium chlorite did not degrade
cellulose. Pectin degradation by all three agents was similar, but sodium
chlorite degradation was less. Preliminary investigations indicate that
fresh cherries can be primarily bleached with sodium chlorite but problems
of controlling bleaching reactions are so complex and processing steps are
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so numerous that a commercial process is not feasible at this time. Har-
dening agents must be added to prevent skin splits and softening; the
natural fruit sugar must be removed as they drastically accelerate the re-
action, and the speed of reaction must be decreased. Purple plums, green
strawberries, yellow clingstone peaches, blemished cucumber pickles, and
other fruits and vegetables have been bleached with sodium chlorite.

239.Cain, R. F. and R. L. Smith. 1968. Some factors affecting solution pockets
in cherries. Ore. Hort. Soc. 60:61-64.---Cherries were hand harvested in
The Dalles area during the 1968 season at 3 day intervals at 5, 9 a.m. and 1, 5
p.m. One-third was brined immediately, one-third after 12 hours and the
balance after 24 hours. The cherries were evaluated after 6 weeks for %
splits and % solution pockets. Solution pockets increased with date of
harvest, leveling off at midseason and decreasing at end of season. There
was a steady increase in soluble solids, but at the later stages of maturing
the fruit began to shrivel on the tree. This shriveling period coincided
with the decrease in solution pockets. A 12 hour holding period prior to
brining significantly decreased solution pockets and an additional 12 hour
delay had no effect. Mechanically harvested fruit must be brined immedi-
ately to prevent browning of the damaged areas, but this causes an increase
in splits and solution pockets. To prevent water uptake, the cherries were
placed in 1 1/2, 3, 5, and 7% sodium chloride solutions for 24 hours prior
to brining in regular SO 2 brine. The 1 1/2 and 3% brines did not prevent
water uptake and the percentage of solution pockets were the same as in the
control. The 5 and 7% brines caused a loss in weight of the cherries, and
there was a progressive decrease in solution pockets and splits with in-
creasing time in the sodium chloride brines. Also, the sodium chloride
solution prevented browning of the damaged areas. The treatments appear
promising, but additional work should be done to determine if the Na+ ion
will replace Ca++ ion from the calcium pectate structure and induce a
softening of the fruit.

240.Kiigemagi, Ulo and L. C. Terriere. 1963. Multiple residues of several
chlorinated pesticides on pears. J. of Econ. Ent. 56(3):343-344.---Res-
idue analyses were performed on pears treated with six different mixtures
of chlorine-containing pesticides. Analysis by spectrophotometer and micro-
coulometric gas chromatography were used to assess the application to har-
vest intervals needed to assure compliance with the multiple residue inter-
pretations of the residue laws. Excellent agreement between the two methods
was obtained. As expected, the use of combinations of pesticides of the
same toxicological class prolongs considerably the length of the safe
application to harvest interval.

241.Edwards, John A. 1963. Effects of tariff reduction on imports of proc-
essed cherries and U.S. farm price of sweet cherries. Ore. Agr. Expt.
Sta. Spec. Rept. 164.	 21 pp.---Presents estimates of U. S. demand
equations for imported finished, brined (pitted) and brined (unpitted)
cherries and the U. S. farm price for sweet cherries, and analyzes the
potential effects of tariff reductions authorized in the Trade Expansion
Act of 1962 on demands for cherries and U. S. farm price.

242.Ricks, D. J. and J. A. Edwards. 1966. Long run projections of Bartlett
pear prices and production. Ore. Agr. Expt. Sta. Tech. Bull. 91. 42 pp.---
Presents projections of the production and average grower prices of Pacific
Coast Bartlett pears to 1980, and discusses potential shifts in regional
production patterns.
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243.Edwards, J. A. 1965. An analysis of Bartlett pear prices. J. Farm Econ.
47(5):1278-1287.---Advances the hypothesis that observed differences be-
tween California and Northwest average grower returns per ton for fresh
market Bartletts during the period 1946-1964 reflects essentially differ-
ences in the marketing periods in the two regions.

244.Langmo, R. D. 1966. Guide to selection and use of orchard man-positioning
machines. OSU Coop. Ext. Ser. F. S. 109. 2 pp.---A check list was com-
piled to assist each producer in making a satisfactory equipment selection
once the decision to use mechanical orchard aids had been made. The check
list questions pertain to operation, maintenance, safety, orchard practice,
labor requirements, product quality, depreciation, and evaluation.

245.Langmo, R. Don. 1966. Changes ahead in orchard harvesting. Ore. Agr.
Prog. 13:2.---Faced with diminishing supply and rising costs of workers,
orchard growers have a number of alternatives for coping with their har-
vesting problem. For the grower, at least, two of these changes represent
opportunities for trial--orchard layout and mechanical substitutes. Use
of hedge-rows of tree fruits low enough to be picked without ladders has
been suggested as a labor-saving substitute. By using machines, a grower
may achieve an improved level of picking efficiency immediately, while he
is gradually improving basic orchard design or layout. Bulk bins used in
place of field boxes reduce nonproductive picker activities. Additional
assistance to crew leaders might also pay off in better performance and
product value. Further improvements are available through the application
of management skills.

246 Berlage, A. G., R. D. Langmo, G. E. Yost. 1966. Man-positioning princi-
ples and their effect on apple harvesting efficiency. Fruit Tree Research
Center, Wenatchee, Wash. 26 pp.---A comparison was made of four machine-
assisted harvesting methods and the conventional ladder-bag system. Har-
vesting time studies and damage evaluations were the means of comparison.
In all cases, mechanization increased the picking activity rate over the
ladder-bag method. Time savings ranged from 7.4% to 14.4%. The savings
over ladder for total harvest time ranged from -7.0% to 16.0%. A bruise
study of the harvested fruit showed machine C to be superior to the con-
ventional ladder-bag method, while machine A worked equally well as the
conventional method.

247.Bates. E. M. 1969. Atmospheric temperature inversion at The Dalles, Ore-
gon. Unpublished Weather Bureau manuscript.---Increasin g emphasis on pro-
tecting fruit crops from frost has brought an interest in protection meth-
ods. Growers in The Dalles area are interested in methods of air stirring
and require a knowledge of the frequency of occurrence of temperature in-
versions over that hilly terrain. A tower 80 feet tall with temperature
sensors at 4, 20, 40, 60, and 80 feet was used to detect inversions. The
study was carried on during April 1969 in the Three Mile Canyon only. An
air temperature inversion existed every night of the study in that valley.
It seems probable that similar inversions develop for all the valleys at
The Dalles.

248.Lagerstedt, H. B. 1970. Filbert propagation techniques. Ann Rept. North-
ern Nut Growers Assoc., Inc. 61:61-67.---This is a review of the history
of filbert propagation employing the methods of layerage, seedage, graftage,
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and cuttage. It adds to, updates, and summarizes filbert propagation re-
search and rootstock information covered in several previous papers.

249.Lagerstedt. H. B. 1969. Grafting: A review of some old and some new
techniques. Ann Rept. International Plant Prop. Soc. 19:91-96.---The
history of grafting is reviewed as is the major principle involved in this
practice. While the basic principles of grafting never change, grafting
can be improved by employing new ideas, new techniques, or new material as
they become available. Examples of new ideas, techniques, and materials
are detailed in the content of the basic grafting principles.

250.Langmo, R. D. and R. D. Groder. 1964. Experimental packaging and con-
sumer acceptance of pears in individual polyethylene bags. Ore. Agr. Expt.
Sta. Spec. Rept. 181. 31 pp.---Tests of physical response and consumer and
trade reaction to individually packed pears have not been exhaustive. How-
ever, evidence thus far does show that bruising and puncture damage is re-
duced. No serious deterrent to further consideration of single packing has
been revealed. Although skin burn was evident in some single packs, there
was indication that package design could bring this defect to an acceptable
level. Scald control and improved cold storage cooling are attainable with
individually bagged pears. Members of the produce trade who had an oppor-
tunity to handle the single-packed pears revealed interest in obtaining
further experience with the new pack. A reasonable acceptance was also
evident among consumers.

251.Eckert, L. C. and R. D. Langmo. 1969. Bulk containers cut fruit packing
costs. Ore. Agr. Prog.---See abstract 252.

252.Eckert, L. C. and R. D. Langmo. 1969. Marketing fresh apples and pears
in bulk containers. OSU Agr. Expt. Sta. Sta. Bull. 60. 20 pp.---Com-
parative costs of bulk and standard containers for shipping fresh apples
and pears were determined. The cost differential in favor of the bulk
containers was $1.4784 per 100 pounds of packed apples and $1.2995 per
100 pounds of packed pears. The effects on fruit quality of shipping in
bulk and standard containers were then measured and compared. Using
statistical methods, it was shown that there was no difference in total
damage between the bulk and standard containers. In identifying where
damage occurred in the bulk containers, bruising was found to be most
severe in the bottom layer while discoloration and puncture damage were not
affected by layer.

253.Roberts, W. Wayne and H. B. Lagerstedt. 1969. Plastic tents for early
walnut grafting. Ann. Rept. Nut Growers Soc. Ore. Wash. 55:98-102.---
Clear, plastic tents were erected over Manregian rootstock to permit early
season grafting of walnuts by artificially increasing ambient air temper-
atures. During the 6 weeks tents were in place, there were 33 hours ex
ceeding 70 degrees F ambient temperature. Within the tent there were 282
hours recorded above 70 degrees, an eight-fold increase in duration. Dif-
ferences in grafting success, while not large, tended to favor the tented
grafts which ultimately produced more uniform trees. Use of this tech-
nique to force rootstocks prior to grafting may also be beneficial in re-
ducing bleeding of rootstocks.

254.Lagerstedt, H. B. 1969. Walnut varieties and their pollenizers in Ore-
gon. Ann Rept. Nut Growers Soc. Ore. Wash. 55:92-96.---The status and



origin of new walnut varieties suitable for Oregon conditions and a system
for their orderly introduction is described. The search for a protogynous
pollenizer for the Franquette variety continues, and to this end 13 new
selections were introduced this year. The Moyer variety was found to be
protogynous. In general, walnut quality was very poor in 1969 with a high
percentage of shrivel and shell perforation. Outstanding selections this
year were Spurgeon and Chambers No. 9.

255.Lagerstedt, H. B. 1969. Protective paints for filbert tree trunks. Ann.
Rept. Nut Growers Soc. Ore. Wash. 55:69-76.---The use of exterior white
latex paint is favored over other types of sunscald protection because it
is a durable, highly reflective surface which is easy to apply, inexpensive,
allows for easy sucker control, harbors no pest, and provides a better
growth response.

256.Lagerstedt, H. B. and D. R. Byers. 1969. Filbert research--progress and
results during 1969. Ann. Rept. Nut Growers Soc. Ore. Wash. 55:43-51.---
Three steps towards successful filbert grafting are: (1) proper selection,
handling, and storage of scion wood, (2) delaying grafting until daytime
air temperatures approach 70 degrees F, and (3) proper aftercare of the
grafts. The Turkish tree hazel has been tested and found undesirable as
a filbert rootstock from the nurserymen's point of view. It takes 2 years
to germinate and would require 2 additional growing years to be of graft-
ing size. It has few lateral roots and transplanting survival is poor.
Advantages of the Turkish tree hazel are that it does not sucker and pro-
duces an excellent callus. A cross between it and the European filbert
has been located, and seeds from this cross have been planted for the
selection of a desirable rootstock. Information on spacing trials, effects
of irrigation, herbicides for weed control, filbert sucker control and
Ethrel treatments are updated.

257.Lagerstedt, H. B. and D. R. Byers. 1969. Filbert pollination. Filbert
Prod. Notes, April. 3 pp.---Cold, adverse weather persisted for 6 weeks
from the end of December until early February. Its effect on filbert
pollination is discussed. Normal development of catkins and female flow-
ers are also reviewed. Considering the long period of female flower re-
ceptivity and the late but excellent pollination weather of the Daviana
variety, it is speculated that pollination would not be a limiting factor
to nut production in the current year.

258 Lagerstedt, H. B. and S. L. Meyle. 1969. Filbert freeze injury.
Filbert Prod. Notes, February. 2 pp.---The new year of 1969 was ushered
in with a snow and ice storm causing large amounts of limb breakage in
Clackamas and Multnomah Counties. Columbia Gorge winds dropped temper-
atures to 4 degrees F and caused freeze injury to elongating catkins.
The following conclusions were drawn from samples from several different
orchards. Tight catkins were not frozen. No female flowers were frozen.
Most anthers were not frozen even though attached to frozen catkin tissue.
Pollen from frozen catkins was viable as was pollen from unopened catkins.
Vegetative buds were tight and exhibited no freeze injury.

259.Lagerstedt, H. B. and D. R. Byers. 1968. The problem of walnut pollina-
tion. Ann. Rept. Nut Growers Soc. Ore. Wash. 54:95-100.---The history
and problems involved with walnut pollination are reviewed. It was shown
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that during the last 45 percent of the time female Franquette blossoms were
receptive, there was no walnut pollen available. The use of the varieties
Moyer, Spurgeon, Meylan, and Amigo as Franquette pollenizers is discussed.
The ideal solution to the pollination problem is to supply protogynous
variety to pollinate the protandrous Franquette.

260.Lagerstedt, H. B. and D. R. Byers. 1968. Germination of filbert seed.
Ann. Rept. Nut Growers Soc. Ore. Wash. 54:46-51.---Filbert seed stored
dry at either 40 or 70 degrees F germinated poorly while those stratified
at 40 degrees germinated significantly better. This test established that
filbert seed does have a rest period and it can be satisfied with cold,
moist storage. The rest period could also be satisfied with gibberellic
acid treatment of the kernel using from 50 to 500 ppm for 18 hours. The
rest period of filbert seed could be circumvented by hand-harvesting the
nuts from the tree prior to normal nut drop. Attempts were made to corre-
late the moisture content of the seed harvested from the tree and from the
ground to percent germination. A high percentage of seedlings which did
not go through the normal rest period developed gall-like growths on
their stems.

261.Lagerstedt, H. B. and G. Crabtree. 1968. Sprout control in filberts.
Ann. Rept. Nut Growers Soc. Ore. Wash. 54:38-42.---Chemical and mechan-
ical sprout control are discussed as is control by burning. Detailed
information and recommendations are given for the use of three chemicals
most suitable for this chemical sprout control: dinitro general, para-
quat, and 2,4-D.

262.Lagerstedt, H. B. and J. H. Painter. 1968. Filbert tree spacing trial
1960-1968 summary. Ann. Rept. Nut Growers Soc. Ore. Wash. 54:29-35.---
Nut yields, growth measurements, and foliar analyses of trees spaced 15,
20, and 25 feet apart are summarized following 8 growing seasons. Yield
data show that for the first time closely spaced trees yielded less on a
per-tree basis than those at the wider spacing. On a per-acre basis, this
yield reduction was offset by the greater number of trees per acre. There
was relatively little difference in amount of vegetative growth occurring
at the various spacings, but there was some difference in its direction.
The closely spaced trees were taller and narrower than those at wider
spacings. Foliar analyses indicated no major differences between plots
regardless of spacing. Using the 194 trees per acre of the 15 x 15 foot
planting as a basis, other planting arrangements involving approximately
200 trees per acre are explored. The flexibility of square, triangular,
and rectangular plantings are also discussed.

263.Jones, S. C. 1962. Control of the filbertworm in the Willamette Valley.
48th Ann. Meeting Nut Growers Soc. Ore. Wash. p. 25.---The use of
pesticide Sevin for the control of the filbertworm greatly reduced the
filbertworm population. The reduced population influenced many growers
to reduce the number of control applications from two to one and also
with reduced dosages. Checks were made in four filbert orchards where
only one application was applied at lower dosages than had been recommended.
Growers who had reduced the worm population in 1961 to insignificant
numbers suddenly had an increase in population due to the reduced control
program.
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264.Jones, S. C. 1964. The big bud mite problem on filberts. 50th Ann.
Meeting Nut Growers Soc. Ore. Wash. pp. 27, 29.---Many acaricides and
insecticides were screened for the control of this pest both in the lab-
oratory and in the field. Some of the pesticides screened were: Kelthane,
Chlorobenzilate, lime sulfur, Morestan, Bayer 37344, Bayer 39007, Sevin,
Thiodan, Guthion, Systox, Meta-Systox, Di-Syston, and dimethoate. Some
of the pesticides were combined with dimethyl sulfoxide and others with
spreaders. Pesticides such as Thiodan, Systox, Di-Syston, Meta-Systox,
Bayer 39007, and Morestan flowable were used at heavy concentrations of
2 qts./100 and the mites survived. Mites also survived when the infested
buds were dipped in lime sulfur concentrate. Foliar sprays applied on
Daviana filberts for the control of the mites on the foliage in 1962, 1963,
and 1964. The plots were sprayed in April, May, June, and July. The plots
received from one to three sprays. The most effective foliar sprays were
Sevin, Thiodan, and Bayer 37344. Even though the mites were greatly re-
duced on the foliage, the buds were infested later in the season. Surveys were
made in the Wilsonville variety orchard to determine the susceptibility
of the bud mite to new varieties of filberts. Ten of the new varieties
were found infested.

265.Jones, S. C., Robert Every, and Joe Capizzi. 1965. Filbert insect pests.
Ext. Cir. 728. 6 pp.---The circular includes a discussion of the biology
and control of the filbertworm, filbert aphid, filbert bud mite, apple
mealybug, filbert leaf-roller, and the omnivorous leaf tier. The infor-
mation in the circular is based primarily on recent research on the biology
and control of these insects.

266.Jones, S. C. 1965. Evaluation of new systemic and other pesticides in
the control of filbert pests. 51st Ann. Meeting Nut Growers Soc. Ore.
Wash. pp. 13, 14.---A powerful new systemic insecticide UC-21149 was
tested for the control of the filbert aphid and filbert bud mite. UC-
21149 10% granules were placed on the soil under filbert trees from the
tree trunk to the periphery of the trees. The dosages were 1/2 and 1
pound of the granules per tree. The granules were covered with a layer
of soil and watered down three days later and again four days later. The
material was applied on May 7. The plots were checked five times during
the season for aphid control. The aphids were controlled for sixty-two
days. The material did not kill the filbert bud mite. Other pesticides
tested against the aphids as foliar sprays were: Sevin, Thiodan, Systox,
and Phosphamidon. Systox was the most effective spray. Thiodan and
Phosphamidon controlled the aphids for 55 days. Sevin was effective for
39 days.

267.Jones, S. C. 1966. Recent developments in systemic insecticides. 52nd
Ann. Meeting Nut Growers Soc. Ore. Wash. pp. 45-46.---Timing and methods
of application were emphasized in research conducted with two systemic
insecticides. Applications of UC-21149 and Di-Syston 10% granules were
made on April 18. Results were compared with a second application made
on May 13. Dosages for UC-21149 were 1/4, 1/2, and 1 pound of the granules
per tree, and 1/2 and 1 pound per tree for Di-Syston. Two methods of
application were compared. Granules were placed in an 18 inch band around
the periphery of the tree and from the tree trunk to the periphery of the
trees. The materials were covered with a layer of soil and watered down
with a power sprayer. Later the plots were watered down by irrigation
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system. A later application was applied comparing the same methods. There
was no apparent difference between methods.

268.Jones, S. C. and R. W. Every. 1969. The walnut husk fly. Proc. Nut
Growers Soc. Ore. Wash. pp. 59-62.---This publication includes a dis-
cussion of the biology and control of the walnut husk fly based on research
entomologists in California. It includes information on timing walnut husk
fly control measures. The use of ammonium carbonate and glycine bait traps
is discussed. Insecticides for walnut husk fly control are suggested
for use in Oregon where there is need for control.

269.Jones, S. C. 1969. Mistakes to be avoided in cherry fruit fly control.
Unpublished. 3 pp.---The author points out six mistakes cherry growers
'make in attempting to control the cherry fruit fly. There is a detailed
explanation in each case how to avoid these mistakes. The information
given is based on research on cherry fruit fly control over a long period
of years.

270.Ritcher, Paul. 1966. Biological control of insects and weeds in Oregon.
Ore. Agr. Exp. Sta. Bull. 90. 39 pp.---This bulletin lists most of the
important parasites and predators of insects and weeds that have been intro-
duced in Oregon. Among the insects of tree fruits and nut crops where
biological control has been attempted are the codling moth, oriental fruit
moth, wooly apple aphid, western cherry fruit fly, and the apple mealy bug.
The bulletin gives the date of introduction of the parasite or predator,
agency providing the parasites or predators, country of origin, initial
release sites and the present status. It also lists the research personnel
that has been involved in biological control in Oregon.

271.Sethi, S. L. and K. G. Swenson. 1967. Methods for culturing root aphids
on woody plants. J. Econ. Ent. 60(4):1170-1171.---A method is described
for rearing woolly pear aphid, Erisoma pyricola, on the roots of intact
and detached roots of Pyrus communis. These are the only methods pub-
lished for rearing root aphids on woody plants.

272.Sethi, S. L. and K. G. Swenson. 1967. Formation of sexuparae in the aphid,
Erisoma pyricola, on pear roots. Ent. Exp. & Appl. 10:97-102.---Alate
sexuparae were produced in cultures of the aphid, Erisoma pyricola, Baker
and Davidson, on the roots of pear plants treated to induce cessation of
shoot growth. No sexuparae were produced as long as shoot growth continued.
E. pyricola could be cultured on detached pieces of pear root. Sexuparae
were not produced in such cultures exposed to constant temperatures over
a range from 12° to 27° in continuous darkness. Nor were they produced on
detached root pieces with either 16-hr or 10-hr photoperiods. No sexuparae
were produced when plants were exposed for 4 weeks to environmental con-
ditions that induced cessation of growth and their roots were detached and
infested with virginoparous aphids. Nor were sexuparae produced on root
species from dormant plants from the field.

273.Swenson, K. G. and T. G. Marsh. 1967. Aphid transmission of a cucumber
mosaic virus from cherry. J. Econ. Ent. 60(1):261-262.---A virus ob-
tained from sweet cherry reacted with cucumber mosaic virus (CMV) anti-
serum and resembled CMV in virus-vector relationships and lack of vector
specificity. Cucumber was not a good virus host plant for aphid trans-
mission studies, but lima bean was satisfactory both as a virus source
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plant and as a test plant. The virus was transmitted by 10 of 12 aphid
species tested, including 4 species which were not previously known to
transmit CMV. Aphid transmission was more frequent with acquisition probes
of 10-60 seconds' duration than with longer acquisition periods. The
virus was retained less than 1 hour by feeding aphids.

274 Swenson, K. G. 1967. Plant virus transmission by insects. In Methods
in Virology, vol. I. Eds. K. Maramorsch and H. Koprowski. Academic Press,
N. Y. pp. 267-307.---This paper describes in detail the methods used in
the study of plant virus transmission by insects, including culture of
vector species, design of transmission tests, and use of insects for virus
assay. Some of the methods were developed in our work on vectors of
cherry viruses. No reprints available.

275.Swenson, K. G. and J. A. Milbrath. 1964. Insect and mite transmission
tests with the Prunus ringspot virus. Phytopathology. 54(4):399-404.---
Prunus ringspot virus transmission tests with 130,293 individual insects
and mites are summarized. No vector was found among 32 aphid species, 18
leafhopper species, and 12 other species of insects and mites. Pollen
transmission is considered the most promising explanation of field spread
of this virus and evaluation of this possibility should receive precedence
over further search for an arthropod vector.

276.Milbrath, J. A. and K. G. Swenson. 1959. Field spread of ring spot virus
of stone fruits from squash to squash. Plant Dis. Reptr. 43(7):705-
709.---The vector responsible for the spread of ring spot virus of stone
fruits has not been determined, but these experiments show that the virus
can be acquired from Buttercup squash and can be transmitted to squash
plants by some vector or other agent under field conditions. These
findings will greatly facilitate further greenhouse studies involving the
search for the vector of this virus. Transmission tests were made with
some of the insect species found in the squash plots. None of these in-
sects transmitted the virus to squash under the conditions used in these
studies. In the field plots natural infection decreased with increasing
distances from the inoculated plants.

277.Lagerstedt, H. B. 1968. Nut research, progress and results for 1968.
Ann. Rept. Nut Growers Soc. Ore. Wash. 54:58-66.---Research with filbert
cuttings indicates that softwood cuttings must be taken before the ter-
minal bud sets. Cuttings taken after the terminal bud has set usually
only produce callus and no roots. Cuttings taken too early in the season
are too succulent, so they are easily injured by hormone dips and tend to
rot in the cutting bench. Cutting survival following rooting remains a
problem. Filbert grafting success can be increased by forcing the root-
stock. When a dormant scion was placed on a dormant stock, only 10 per-
cent set was achieved, but when a forced rootstock was used with a dor-
mant scion, grafting success was increased to 68 percent. The filbert is
slow to callus. Greenhouse work shows that field grafting should be de-
layed until May to take advantage of warmer temperatures which would pro-
mote callusing and formation of the graft union. Ethrel caused 71 percent
nut drop after 12 days and 95 percent after 19 days as compared to controls
which had dropped 12 and 33 percent nuts at the same time, respectively.
Premature abscission of older basal leaves also occurred. Chloride tox-
icity in filberts was investigated by fertilizing different kinds of trees
with 3, 6, and 12 pounds of potassium per tree during the month of May.
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Potassium chloride, potassium sulfate and potassium nitrate were the forms
used. Injury was obtained at all rates of potassium chloride. Large trees
exhibited only a marginal leaf scorch while small trees were nearly de-
foliated depending upon the rate. No injury was evident with the other
sources. The effect of irrigation in young filbert orchards - Abstract 278 -
and of filbert freeze injury - Abstract 282 - are also discussed in this
paper.

278.Lagerstedt, H. B. 1968. Irrigation in the young filbert orchard - a pre-
liminary report. Filbert Notes, October. 2 pp.---Both irrigation and
mulching trials show that young filbert trees respond by sustaining vege-
tative growth throughout the growing season. Non-irrigated trees usually
set terminal buds during July and August, whereas irrigated or mulched
trees sustain vegetative growth through September. Vegetative shoots
evaluated in August established there were more shoots 6 inches or longer
on trees in the irrigated plot. Fifty-three percent of the non-irrigated,
6 inch shoots had set terminals while only 26 percent of the irrigated 6
inch shoots had set terminals. These growth differences were also ex-
pressed in trunk diameter at the end of the growing season. One-hundred-
twenty irrigated trees averaged 1 mm more in trunk diameter than their non-
irrigated counterparts. Mulched, non-irrigated plots expressed no growth
differences during their first growing season. During the second growing
season trees mulched with sawdust or black plastic continued vegetative
growth until September while control trees had set most terminal buds by
mid-July. Moisture blocks indicated that control plots were dry at the 6
inch level my mid-June and showed signs of moisture stress at the 12 inch
level. Moisture blocks under the two mulching treatments showed no mois-
ture stress at any depth or time.

279.Lagerstedt, H. B. and G. Crabtree. 1968. Herbicides in filbert orchards.
Filbert Notes, September. 4 pp.---On the basis of an additional season
of greenhouse and field research, previous herbicide information is up-
dated. By using dinitro general, safe yet effective weed and sprout con-
trol were obtained with as little as 3 pints of DNBP and from 5 to 10
gallons of diesel oil per 100 gallons of solution. Variability in re-
sults where paraquat is used is explained as is its experimental use for
sucker control. Progress report on research with 2,4,-D, Simazine, Diuron,
Dichlobenil, Terbicil, and weed oils are also given.

280.Lagerstedt, H. B. and R. W. Every. 1968. The flatheaded apple tree borer
found on filberts. Filbert Notes, August. p. 2.---The flatheaded apple
tree borer is a minor pest of filberts. It is a secondary type of problem
in that it only invades weakened trees which have grown poorly due to a
primary problem such as filbert blight, deep planting, or drought. The
life cycle of the organism and control measures are discussed.

281.Lagerstedt. H. B. and S. L. Meyle. 1968. The problems of the young fil-
bert orchard. Filbert Notes, July. pp. 1-3.---The importance of a fil-
bert blight control program is outlined to reduce young tree mortality.
Both treatment and timing of copper sprays in the nursery and in the non-
bearing orchard are detailed. The problems of mechanical and chemical in-
jury are discussed as are those of environmental injuries such as sun-
scald, freezing, and drought. Possibilities for circumventing some of
these problems are presented in order to get the young tree off to a good
start.
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282.Lagerstedt, H. B. and D. R. Byers. 1968. Results of filbert freeze in-
jury survey. Filbert Notes, May. pp. 1-3.---On April 13, 1968, the tem-
perature in the Willamette Valley dropped to 22-25 degrees, depending on
location. Many filbert flowers and vegetative buds were found to be frozen,
but there was a tremendous variation in the degree of injury. In general,
young trees were more severely injured than old ones, and the Barcelona
variety was more seriously injured than other varieties. It was concluded
that the stage of development at the time of the freeze was largely re-
sponsible for the degree of injury. Variations in injury were caused by
the intensity and duration of the low temperatures, topography, air drain-
age, and orchard cover. The results of sectioning over 2,000 flower clus-
ters from several different varieties and locations are presented in table

form.

283.Lagerstedt, H. B. and G. Crabtree. 1968. The status of herbicides in
filbert and walnut orchards. Filbert Notes, April. pp. 1-3.---Only two
herbicides are registered for use on filbert and walnut orchard floors.
These are dinitro general and paraquat. This paper discusses their use,
effectiveness, and danger in handling as well as ongoing research with
residual type herbicides and 2,4-D.

284 Lagerstedt, H. B. 1968. Future spacing of filbert pollenizer trees. Fil-
bert Notes, Jan. pp. 2-3.---Filbert pollenizers have been traditionally
spaced every third tree in every third row, providing 11.1 percent pollen-
izers. More recently pollenizers have been placed in solid rows every
tenth row to adapt to mechanized harvesting. This paper presents a scheme
for planting pollenizer trees every sixth tree in every sixth row for a
2.8 percent pollenizer distribution. This scheme would provide for a low
number of pollenizers and a small percentage of off-type nuts while still
allowing good distribution of pollenizers in orchard. By staggering the
6 x 6 arrangement, i.e., planting the pollenizers on a triangle rather than
on a square, the space between the pollenizer and the most distant tree will

be reduced.

285.Lagerstedt, H. B.,D. R. Byers, and W. W. Roberts. 1967. The 1967 walnut
variety evaluations. Ann. Rept. Nut Growers Soc. Ore. Wash. 53:55-58.---
Thirty-four walnut varieties and selections were evaluated for size,
average nut weight, average kernel weight, percent kernel, and amount of
shrivel. The variety Spurgeon and the selections D-7, D-10, D-12, H-7,
M-4, and N-5 were outstanding this year as regards nut size, percent ker-

nel, and kernel color.

286.Lagerstedt, H. B. 1967. Plans for research with nut crops. Ann Rept. Nut
Growers Soc. Ore. Wash. 53:23-29.---Filbert cuttings taken from mid-June
to mid-July rooted best in experiments carried out through the year. Mist
propagation, bottom heat, IBA, and superoptimal aeration were essential
for successful rooting at this time. Filbert seed, hand-harvested from the
tree in August, germinated immediately without after-ripening. Thirty per-
cent of these seedlings developed gall-like swellings on their stems. Gib-
berellin treatments of these early-harvested seeds hastened germination,
increased germination percentage, eliminated the gall-like swelling, and
caused stem elongation. Nut yield from 8-year-old filbert trees, spaced
at 15, 20, and 25 feet were 8.6, 5.7, and 8.7 pounds per tree, respectively.
On a per-acre basis, these yields would amount to 1,633, 615, and 608
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pounds, respectively. The closely spaced trees were 1 foot taller and
approximately 1 1/2 feet narrower than their wider-spaced counterparts.

287.Cannon, W. N., Jr. and L. C. Terriere. 1966. Egg production of the two-
spotted spider mite on bean plants supplied nutrient solutions containing
various concentrations of iron, manganese, zinc, and cobalt. J. Econ Ent.
59(1):89-93.---The number of eggs laid by Tetranychus urticae (Koch) [=T.
telarius (L.)] females on discs from leaves of bush-bean plants supplied
with nutrient solutions lacking iron, manganese, or both iron and manganese
was not very different from the number laid on leaf discs from plants re-
ceiving Hoagland's no. 1 solution containing these elements. Neither
iron nor manganese solutions applied to bean leaves affected the number of
eggs laid on discs from the treated leaves. Excess manganese, zinc, or
cobalt added to Hoagland's nutrient solution to induce iron deficiency in
the plants produced no effect on the number of eggs laid on leaf discs from
the treated plants. A wide range in iron content of bean leaves appeared
to be tolerated by the female mites without affecting the quantity of eggs
laid.

288.Terriere, L. C., Ulo Kiigemagi, R. W. Zwick, and P. H. Westigard. 1966.
Persistence of pesticides in orchards and orchard soils. Adv. Chem. Ser.
60:263-270.---When soils from two Oregon orchards were examined for re-
sidues of halogenated insecticides, most of the residues found were DDT
analogs and metabolites. Approximately 40% of the DDT applied to the
orchards since 1946 is still present in the soil, most of it in the top
12 inches. Only traces of these pesticides are found at the 3-foot
depth. Part per billion levels of the pesticides were present in water
thought to emanate from one of the orchards. Waste land adjacent to the
orchards has accumulated about 5 pounds of DDT per acre. Considering all
avenues of loss except evaporation and degradation, approximately 50% of
the DDT applied to the orchards has been accounted for.

289.Terriere, L. C. and Nandini Rajadhyaksha. 1964. Reduced fecundity of the
two-spotted spider mite on metalchelate-treated leaves. J. Econ. Ent.
57(1):95-99.---The EDTA (ethylenediamine tetraacetic acid), DTPA (diethyl-
enetriamine pentaacetic acid), and EDDHA (ethylenediamine dihydroxy-phenyl-
acetic acid) chelates of iron, and the EDTA chelates of manganese, zinc,
and magnesium applied to bean leaves in the laboratory reduced the fecun-
dity of the two-spotted spider mite, Tetanychus telarius (L.), by as much
as 90%. The EDTA chelates of magnesium and iron were the most active. The
chelates were applied in three ways: by direct spraying of detached leaves,
by supplementation of nutrient media in which beans were grown, and by
addition to the media in which leaf discs were floated. The two last-
mentioned methods were the most effective. Longer intervals between treat-
ment of the plants or leaves and exposure of female mites produced greater
reductions in fecundity, suggesting that some plant physiological process
is involved in the chelate effect. Reduced fecundity was demonstrated also
on leaves of strawberry, sweet potato, and hop sprayed with the chelates.
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