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Introduction
The index which follows is complete through 1977 and
includes all of the abstracts from Special Reports 341, 355,
417, and 461 plus items 477 through 570 of the attached
supplement. For best use of this abstract supplement, it
should be attached to Special Reports 341, 355, 417, and 461.
As was done with the earlier compilations, full reprints of papers 477 through 570 will be filed under the
same numbers in the libraries of the Branch Stations at
Hood River and Medford and in the Horticulture Department
library at Corvallis. This is done for the convenience of
extension workers and others who might need to study the
full report from which the abstract was taken.
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PAPER ABSTRACTS
477.Berlage, A. G. and R. D. Langmo. 1977. Test results of a mechanical
apple harvester. Compact Fruit Tree. 10:119-131.---A mechanical harvester
was tested on Red and Golden Delicious apples. Machine-harvesting time
and fruit quality with similar trees. On small trees, machine-harvesting
was 3.2 times faster than hand-harvesting. However, in terms of actual
fruit removal activities, the machine is 8.8 times faster than handharvesting. The average cullage caused by machine-harvesting was 14 percent for Red Delicious and 39 percent for Goldens, compared with zero
harvesting cullage for hand-harvesting.
478.Berlage, A. G. and R. D. Langmo. 1977. Comparison of hand and mechanical
thinning of peaches. Amer. Soc. of Ag. Eng. Paper No. 77-1528.---Hand
thinning of peaches was compared with machine thinning that included a
follow-up cluster hand thinning. Machine thinning with hand follow-up
produced a 57% time saving. Harvest yield for the machine-thinned rows
averaged 68.8% of the yield from the hand-thinned rows due to overthinning and slightly smaller fruit.
479.Berlage, A. G. and R. D. Langmo. 1976. Shake harvesting trials with fresh
market apples. Amer. Soc. of Ag. Eng. Paper No. 76-1540.---A low profile,
self-propelled, shake-and-catch harvester was designed, constructed, and
field tested with Red and Golden Delicious apples. Machine harvest was
3.2 times faster than hand. The fruit catching and handling part of the
system did essentially no damage to Red Delicious apples. Red Delicious
harvest cullage averaged 14.2%.
480.Berlage, A. G. and R. D. Langmo. 1976. Trunk shaker harvesting of apples
surrounded by plastic spheres. Trans. of the ASAE. 19(2):209-218.--When spheres were used in the straddle-frame harvester, bruise damage was
39 percent lower for Reds and 10 percent lower for Goldens than when no
spheres were used. The reduction in harvesting bruise damage that can be
obtained through the use of spheres is not sufficient to warrant the increased harvesting time and .the expense involved to add the required
sphere-handling system. Harvesting time when using the spheres was 13
times greater than when harvesting without spheres. The estimated harvesting time, if a gravity drop were used for filling the enclosure with
spheres, still would be nine times greater than when harvesting without
spheres.
481.Wolfe, J. W., P. B. Lombard and M. Tabor. 1976. The effectiveness of a
mist versus a low pressure sprinkler system for bloom delay. Trans. of
the ASAE. 19(3):510-513.---Misting at 19 gpm per acre with nozzles spaced
5x25 feet with 100 psi for evaporative cooling from January through April
above 45°F was more effective in delaying bloom than a low pressure sprinkler. Bloom delay by mist was 11 days for Bartlett and 9 days for Bosc pears.
-112-

Mist system required only 60% as much water as the sprinklers. Cooling
efficiency of the mist system decreased at temperatures above 51°F. Mist
system is easier to install on hedgerow walls than on single large trees.
482.Lombard, Porter, Frank Papen and Bill Porter. 1976. What's all the interest in red pears? Proc. Ore. Hort. Soc. 67:144-148.---Descriptions
of red pear varieties tested at the Southern Oregon Experiment Station of:
Starkcrimson, Butirra Precoce Morettini, Sensation Red Bartlett, Rosired
Bartlett, Reimer Red, California, Butirra Roma Pivovano, Canal Red, Butirra di Roma, Red Cornice, S.O.E.S. Hybrids 3-3-6 and 3-11-50, Red Anjou
and Rogue Red are given. A table of harvest period, harvest maturity and
fruit quality is given.
483.Rackham, Robert L. and Porter B. Lombard. 1976. Mechanical pruning isn't
"pear-fect", but... Western Fruit Grower. 12:8,11.---Mechanical pruning
of old Anjou pear trees can substitute for some hand pruning and lessen
the hand pruning cost. Topped and hedged trees had less yield than handpruned only but produced the most fruit larger than 2.25 inches diameter.
484.Lombard, Porter. 1977. A cultural "Compearison". Western Fruit Grower.
4:W-1-W-5.---Observations about the European fruit industry particularly
pears during the travel to the 2nd International Pear Symposium in Florence, Italy.
485.Lombard, Porter B. 1976. Evaluation of the compatible and Oregon Bartletts
on quince. Ornamentals Northwest. 1(11):3-4.---Field plots indicated
that the performance of the Oregon Bartlett (OP-9) is superior to the Swiss
and French Compatible Bartlett on quince rootstocks. The Swiss Compatible Bartlett is more compatible than OP-9 but still lacks full compatibility. The OH interstock reduced yield efficiency on the quinces.
486.Lombard, Porter, Bob Bauman and John Strang. 1977. Susceptibility of
several pear varieties to frost injury. Proc. Ore. Hort. Soc. 68:85-87.--Field and lab tests were conducted during a three year period to evaluate
critical temperatures and the percent of frost injury at various temperature to give a fine tuning to frost control. Charts of bud development
and temperatures at which 10%, 30%, and 50% injury levels occurring on
5 pear varieties are given. Bartlett and Cornice were least susceptible
to frost injury before bloom but Cornice is most susceptable to frost injury during post bloom. Crop loss due to frost injury during post bloom
is least likely with Seckel and Bosc but these varieties are the least
hardy before bloom. Anjou is the most susceptible to crop loss due to
frost injury during bud and bloom development.
487.Strang, John, Porter Lombard, M. N. Westwood, and C. J. Weiser. 1977.
Pear flower and fruit injury as affected by low temperature duration.
Proc. Ore. Hort. Soc. 68:77-81. Pear bouquets were placed in a controlled
temperature box at 28.4°F, 26.6°F and 24.8°F and removed after certain
durations. The results indicated that 30 minute duration gave a good esti
mate of the frost damage but 60 minutes gave the best estimate.
-113-

488.Lombard, P. B., and M. N. Westwood. 1977. Effect of hedgerow orientation
on pear fruiting. Acta Horticulturae. 69:175-182.---Hedgerows of 'Williams'
and 'Anjou' pear trees planted in 1969 were oriented north-south and eastwest to study the effect on fruiting. Central leader trees were spaced
1.2 x 3.7 m and trained to a tree wall 3.7 m high x 1.8 m wide at the base
with a wall angle of 17° from vertical. Location is near 42°N latitude
in high radiation and hot dry climate. Maximum bearing surface was attained
by the 5th year during the first year of cropping. Accumulated yield in
the 5th, 6th, and 7th year showed an increase in the north-south rows of
48% for 'Anjou' and 34% for 'Williams' over that of the east-west row. The
lower yield was attributed to the reduced solar radiation on the north side
where radiation was less than the minimum requirement of 240 g cal/cm 2 in
the first meter above ground. Observations in 1976 point to a reduction
in bloom density on the north side, but no reduction in fruit set. Fruit
set was greater on the north side of 'Anjou' trees because of more favorable pollination weather due to a 4-5 day bloom delay. Row orientation
had no marked influence on fruit maturity and quality. Increased solar
heating on the south side was found to deharden fruit buds to frost injury on both the south and north sides prior to bloom which advanced bloom
on the south side but not the north side. This led to twice the frost
injury of floral buds on the north and south sides than either east or
west sides of the north-south rows. The influence of the hedgerow orientation on fruiting depends both on the microclimate and the yield efficiency
of the pear scion-rootstock combination.
489.Lombard, P. B., and M. N. Westwood. 1976. Performance of six pear cultivars on clonal old home, double rooted and seedling rootstocks. J. Amer.
Soc. Hort. Sci. 101(3):214-216.---The pear cultivars 'Anjou', 'Bartlett',
'Bose', 'Cornice', 'Seckel', and 'Packham's Triumph' grown on 9 rootstocks
were observed for tolerance to pear decline, tree size, bloom density,
yield, fruit weight and leaf nutrient content. Cultivars on Old Home clonal
rootstock or Old Home on nurse roots of Malling Quince A, Winter Nelis
seedling or Bartlett seedling were smaller, had lower yield efficiency and
greater uptake of Ca, Mg and Mn than when worked directly on Winter Nelis
or Bartlett seedling rootstocks or Pyrus calleryana Decne. Winter Nelis
and Bartlett seedling rootstocks were similar in performance but Winter
Nelis seedlings had a lower yield efficiency than did Bartlett seedlings.
Both had better uptake of Fe and Zn but were less precocious than P. calleryana. Fruit size was increased on P. calleryana and P. betulaefolia Bunge
seedling rootstocks, particularly when topworked with 'Seckel'. Cultivars
with Call rootstock had greater uptake of K than other rootstocks. A hybrid of P. nivalis Jacq. as a rootstock was inferior to other seedling
rootstocks.
490.Westwood, M. N. 1977. Introduction to the symposium. HortSci. 12(5):2.--Viruses and virus-like disorders have been observed in plants for many years.
The economic importance of some are obvious, e.g. cull fruit or dead plants,
but until recently the effects of some of the lessEerious viruses had not
been determined in detail. Prior to World War II a good deal of the virus
research was done in England and the U.S., but since then such work has
-114-

expanded rapidly throughout the world. In horticultural production, development of efficient healthy plants is a joint effort of horticulturists
and virologists working in concert rather than in isolation from each other.
The virologist must learn and accurately describe the etiology of each
disease. The horticulturist must test the plant system and understand the
ways in which an infected plant differs physiologically from a healthy one.
By working together both members of the team will better understand the
host-pathogen system. The present symposium was organized in a sincere
effort to enhance this needed scientific symbiosis.
491.Westwood, M. N. and R. L. Stebbins. 1976. Rootstocks for pear: Variability in calleryana. Ornamentals Northwest. 1(10):2.---A popular seedling
rootstock for pear trees is Pyrus calleryana. Trees on this stock are
generally vigorous, yet begin to bear commercial crops of fruit sooner
than trees on seedlings of Bartlett or Winter Nelis (clones of Pyrus
communis). Trees on seedling P. calleryana were reported to show no more
decline than those on Bartlett or Winter Nelis in OSU's fact sheet #61
"Pear Rootstocks for Oregon" last revised in 1972. In the past five or
six years, several orchards of pear on Pyrus calleryana were planted in
the Medford district of Oregon. In most cases, the nurseries budded the
trees 8 to 12 inches above the highest roots which meant that the trees
were planted with the graft unions above ground. Various percentages of
these trees, about 10 to 20 percent, have made a very unsatisfactory amount
of growth. At least one grower has already replaced all of his "runts."
All of the stunted trees observed to date have an overgrowth of the scion
at the union. This is not a symptom typically found with pear decline nor
is it always indicative of a weak tree with other stocks and species.
We do not know whether the weak trees suffer from pear hybrids with Pyrus
serotina, a stock which confers susceptibility to pear decline among the
seedlings of Pyrus calleryana used by some nurseries. We suggest two moves
to solve the problem. First, clean up the seed sources so that only pure
Pyrus calleryana seedlings are propagated. Second bud the trees closer
to the roots so that the graft union will be below the ground. This would
allow early scion-rootings of trees which might be stunted without it.
Avoid using the seed from large-fruited serotina hybrids and do not bud
the smooth, thornless seedlings because they are probably hybrids. Pyrus
calleryana rootstock is still desirable for pears in districts where winter
injury is not a problem because it gives a vigorous, yet precocious tree.
492.Westwood, M. N. and P. B. Lombard. 1977. Pear rootstock and pyrus research
in Oregon. Acta Horticulturae. 69:117-122.---Oregon's pear rootstock program was started before 1915 by F. C. Reimer, whose primary objective was
to find root and framestocks resistant to fire blight. He collected blight
resistant cultivars from the U.S.A. and species from China, Korea, and
Japan. They were used to establish extensive rootstock trials in the Rogue
River Valley. With the occurrence of pear decline disease in Oregon in
about 1956, new work was started to determine the relationship of rootstocks
to this new disease. Beginning in 1960 a complete world-wide collection of
Pyrus species was established, from which 17,000 trees were propagated for
30 test plots. These plots have been used to test species and related
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genera for resistance to blight, decline, root aphid, pear psylla, nematodes, and phytophthora water mold. They also were tested for graft compatibility, growth control, tolerance to wet soils, mineral nutrient uptake,
chilling requirement, winter hardiness and general effects on yield efficiency.
493.Crabtree, G. D. and M. N. Westwood. 1976. Effects of weed control method
and rootstock on flowering, growth and yield of apple. J. Amer. Soc.
Hort. Sci. 101(4):454-456.---A 10-year study of 4 vegetation management
regimes in an apple (Malus domestica Borkh.) orchard showed that a mowed
sod ground cover resulted in less efficient trees than those with cultivation, residual or nonresidual herbicides. Considerable differences were
found among treatments in the kind and population density of orchard weeds.
Of the 6 rootstocks tested, seedlings produced the largest but least efficient trees. Trees on Mailing (M) 4, M 1 and M 7 rootstocks gave the
greatest yield efficiency during the 10-year period. No interactions were
found between rootstock and orchard floor management practices.
494.Westwood, M. N., P. B. Lombard and H. O. Bjornstad. 1976. Performance
of 'Bartlett' pear on Standard and Old Home x Farmingdale Clonal Rootstocks.
J. Amer. Soc. Hort. Sci. 101(2):161-164.---Decline- and fire blight-resistant
clonal rootstock selections of Old Home x Farmingdale (OHxF), Pyrus communis L. were compared during a 12-year period with Bartlett seedling, P.
calleryana Decne. seedling and clonal Old Home as understocks for 'Bartlett'.
Some OHxF clones were found to be more vigorous than Old Home rootstock,
while others were much less vigorous. Only OHxF 51 was as dwarfing as
East Mailing (EM) Quince A. Trees on some clones of each vigor class were
more efficient (yield per unit of tree size) than others of the same class.
Yield efficiency was not well correlated with rootstock vigor, but the
semi-dwarf clones tended to induce more efficient yield than vigorous ones.
495.Westwood, M. N., A. N. Roberts, and H. O. Bjornstad. 1976. Comparison
of Mazzard, Mahaleb and Hybrid Rootstocks for 'Montmorency' Cherry (Prunus
cerasus L.). J. Amer. Soc. Hort. Sci. 101(3):268-269.---Growth and yield
of 'Montmorency' cherry varied greatly both within and between species
of rootstock clones. Trees on F12/1 mazzard (Prunus avium L.) were very
vigorous and less productive than those on other stocks. Some growth control was found within each species or hybrid group but was most pronounced
with P. mahaleb L. clones PI 193688, PI 163091 and PI 193693. Yield efficiency was not necessarily related to tree size but tended to be better
with smaller trees. The 3 P. mahaleb clones listed above and the vigorous
clones OCR-3 (P. mahaleb x P. avium) and PI 194098 (P. mahaleb) had high
yield efficiencies. Trees on F12/1 and P. mahaleb PI 193703 had the lowest
yield efficiencies. Based upon ideal orchard spacing for tree size, calculated annual yields exceeded 10 metric tons per ha for 6 of the clonal
stocks.
496.Westwood, M. N., A. N. Roberts, and H. O. Bjornstad. 1976. Influence of
in-row spacing on yield of 'Golden Delicious' and 'Starking Delicious'
apple on M 9 rootstock in hedgerows. J. Amer. Soc. Hort. Sci. 101(3):309-311.
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---'Golden Delicious' and 'Starking Delicious' apple (Malus domestica
Borkh.) on Mailing 9 (M 9) rootstock were planted in 1956 in alternate
rows 4.57 m (15 ft) apart, with in-row spacings of 1.22, 1.83, and 2.44
in (4, 6, and 8 ft). Average annual yield was higher at the closest
spacing (1794 trees/ha) during the entire 18 years of the test. The
pattern of yield was similar for the 2 cultivars but was higher for 'Golden
Delicious' because of the lower fruit set of 'Starking' in some years due
to adverse weather. Pruning during the last 6 years of the test was done
by mechanical shearing of tops and sides, with no detailed pruning within
the fruiting wall. This type of pruning on dwarf trees resulted in adequate fruit size, color, and quality with normal fruit thinning practices.
497.Westwood, M. N. 1976. Inheritance of pear decline resistance. Fruit
Var. Jour. 30(2):63-64.---Data presented show that all of the progenies
of resistant parents were resistant, though not to the same degree. P.
betulaefolia, P. calleryana, and several crosses of resistant P. communis
showed relatively low percentages of severe decline. Crosses of 'Chieh
Li' (P. ussuriensis) and 'Japanese Golden Russet' (P. pyrifolia) gave 75%
healthy trees even though unselected seedlings of those 2 species are
usually susceptible. Crosses of resistant xsusceptible types were intermediate in response, whether or not the resistant parent was P. communis,
e.g. 'Old Home' or P. pyrifolia. The lack of complete resistance in resistant
crosses and the gradation from healthy to severe decline in most crosses
indicate a complex inheritance involving several genes. The fact that
all resistant crosses produced a high proportion of resistant offspring
indicates that crosses of species and cultivars known to be resistant
should result in more uniformly resistant offspring. P. betulaefolia is
the most resistant of all tested species. Open pollinated seed for rootstocks should be avoided if the probable pollen parent is susceptible.
498.Westwood, M. N. 1976. Use of growth regulators in stone fruit production.
Ore. State Hort. Soc. Annual Rept. 67:27-28.---Growth regulators can be
put into the following groups: Auxins-2,4,5, trichlorophenoxy propionic
acid (2,4,5 T-P) Naphthaleneacetic acid - or sodium, potassium salts (NAA)
2 (m-chlorophenoxy) - propionamide (CPA). Gibberellins - Gibberellic acid
(Gibberellin A3 ) (GA3 ). Growth retardants - Succinic acid 2,2 dimethyl
hydrazide (SADH) (Alar). Ethylene generators - 2-chloroethyl phosphonic
acid (CEPA) (ethphon). Caustic chemical - Sodium dinitro-ortho-cresylate,
19% (elgetol) (DNOC). Not all of the treatments or chemicals discussed
here are registered for use in Oregon, although some might be cleared for
use before next season. However, it is up to the user to be sure a chemical is registered for use before applying it, and timing and concentration
should be in accord with the directions on the label. Local County Extension Agents, Agricultural Experiment Station, and appropriate people at
OSU can help out when necessary. There is no question that some growth
regulators, properly used, can make money for the grower. Others may be
questionable. Each grower should ask these questions: 1. How much will it
cost compared to expected increased in profit? 2. Are there serious carry
over or side effects? 3. Can the response be obtained by a change in culture? At what cost? 4. Are there clear advantages relative to labor savings,
fruit quality, and stability of annual production? All sprays cost money.
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This must include the cost of the chemical plus the labor and equipment to
apply it. Ultimately, the grower must weigh the costs and disadvantages
of any spray with the measurable benefits. When trying a growth regulator
for the first time, one should not spray the whole orchard. Only when
some rows are left as controls can the benefits be assessed in a given
orchard. NAA at 1 ppm 30-35 days before harvest has consistently reduced
cracking due to rain. GA3 at 10 ppm 14-21 days before harvest to increase size and delay maturity. Ethephon at 200-400 ppm 14-21 days before
harvest to loosen fruit. Prune 2,4,5-TP at 5-20 ppm to reduce blue drop.
Ethephon at 5-10 ppm 8 wks after full bloom thins Italian fruit.
499.Westigard, P. H. 1977. Pre-bloom control of pear psylla. Proc. Oregon
Hort. Soc. 68(42).---The pre-bloom use of petroleum oils was found to be of
value in the management of the pear psylla. Oils applied prior to egg
laying by overwintering psylla apparently mask the host and prevent.oviposition for a 5-6 week period. No difference was found in oil type but
length of oviposition delay was directly related to rate of oil used per
acre. Ground application of oil was two times more effective than aerial
treatment at comparable oil rates/acre.
500.Westigard, P. H. 1977. San Jose scale control on pears in Southern Oregon.
Oregon Hort. Soc. Rept. (68)44-47.---In pre-bloom evaluation the San Jose
Scale was well controlled by petroleum oils used at rates of 1 gal/100 and
above. The addition of synthetic pesticides to the oil did not appreciably
enhance control. Summer evaluations of chemicals for crawler control were
based on (1) degree of residual control, (2) ability of materials to prevent fruit marking by scale feeding and (3) activity against other pest
species. Based on these criteria encapsulated parathion (Pencap MR) gave
the greatest economic suppression. The addition of oil (1%) to either
Guthion or Imidan greatly enhanced control obtained with summer sprays.
501.Westigard, P. H. and K. L. Graves. 1976. Evaluation of pheromone baited
traps in a pest management program on pears for codling moth control.
Can. Ent. 108:379-382.---Traps baited with the codling moth Laspeyresia
pomonella (L.), sex pheromone, trans-8, trans-10-dodecadien-l-ol, were
evaluated for their suitability in a pest management program in an area
of high host abandonment. Modifications in trap design, trap condition,
or pheromone cap type resulted in variation in male moth catch. In commercial orchards the necessity of both interior and perimeter traps is
indicated. Reduction in pesticide sprays was obtained in two of the four
orchards monitored, but utilization of traps in a pest management program
is hampered by several factors including orchard design, grower attitude,
and considerations of cultural practices.
502.Westigard, P. H. and L. D. Calvin. 1977. Sampling San Jose Scale in a
pest management program on pear in Southern Oregon. J. of Econ. Ent.
2:138-140.---Six time periods for sampling of Quadraspidiotus perniciosus
(Constock) were used to evaluate the relationship of scale density to fruit
injury on pear in southern Oregon. Correlation coefficients between infested fruit at harvest and infested spurs were found to be higher when
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using late April, late June or early August samples (r=0.708, 0.803, 0.838,
respectively) than for samples taken in late May or late August (r=0.591,
and 0.694 respectively). The use of % infested spurs at 5 preharvest
sampling periods was a better indication of infestation at harvest (r=0.727)
than total number of San Jose scale per spur for these sample periods (r=
0.526). Fruit spurs selected from the upper third of the pear trees gave
a better indication of overall potential fruit damage at harvest (r=0.727)
than samples collected from the lower third of the tree canopy (r=0.561).
Results indicate that an infestation level of 1% infested spurs in late
April or 4% in July will result in harvest (late September) damage in
excess of 2% infested fruit. This last value approximates the tolerable
economic loss for San Jose scale on pears.
503.Westigard, P. H., Louis Gentner, and B. A. Butt. 1976. Codling Moth:
Egg and first instar mortality on pear with special reference to varietal
susceptibility. Env. Ent. 2:51-54. Codling moth (Laspeyresia pomonella)
egg and 1st instar larval mortality was evaluated during 1970-1971 on
'Bartlett' pear in southern Oregon. Average egg mortality was 20 and 33%
in 1970 and 1971 respectively. Parasitism by Trichogramma minutum Riley
accounted for 10% of the total. Mortality to 1st instar larvae averaged
55% and total egg-lst instar mortality 69% for the 2-yr period. Favored
sites for oviposition on pear were the lower surface of fruit cluster
leaves; 80-90% of the fruit entries were through the calyx or beneath the
calyx lobes. Susceptibility of various pear cultivars to entry by the first
instar larvae was compared to the Golden Delicious apple variety. A moderate
to high degree of antibiosis was detected in the D'Anjou, Bosc, and Cornice
cultivars. This resistance is believed related to lignification and formation of stone cells which prevent or hamper larval entrance into the fruit.
504.Zwick, R. W. 1977. Outlook for pear psylla control in 1977. Proc. Ore.
Hort Soc. 68:39-41.---Early season control of pear psylla becomes increasingly important with the loss of chlordimeform for foliage season use.
A dormant oil application of oil at 4gpa has been found to delay 95% of
the oviposition on pear wood for up to 5 weeks and is being recommended
for ground application. A 2nd oil + adulticide delayed dormant followed
by oxythioquinox at pink bud reduced the overwintering and 1st summer psylla
populations to low densities for the foliate season.
505.Zwick, R. W. and G. J. Fields. 1977. Integrated control of pear psylla
in Oregon's Hood River Valley. Ag. Exp. Station. Circular of Information
660. 4:1-8.---Pear psylla, Psylla pyricola Foerster, are being controlled
at subeconomic levels by the application of prebloom sprays to reduce the
overwintering adult population. This allows a complex of predatory and
parasitic species to establish and maintain psylla at low densities during
the summer in the absence of insecticide applications generally required for
their control. A semi-isolated, 16-acre, mixed variety, commercial pear
orchard was sampled over three growing seasons to determine the beneficial
species responsible for biological control. The factors necessary for the
integration of chemical and biological control agents in this orchard are
discussed.
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506.Zwick, R. W., G. J. Fields, and W. M. Mellenthin. 1976. Effects of mite
population density on 'Newtown' and 'Golden Delicious' apple tree performance.
J. Amer. Soc. Hort. Sci. 101(2):123-125.---Population levels of spider
mites, principally European red mite, Panonychus ulmi (Koch), were regulated
on 'Newtown' and 'Golden Delicious' apple trees for 4 years. Seasonal fruit
sizing and firmness, terminal shoot growth, leaf chlorophyll content, and
following-year fruit set were evaluated against mite feeding intensity.
Only leaf chlorophyll content of both cultivars and fruit firmness of 'Golden
Delicious' were unfavorably influenced by mite feeding. Vigorous-growing
nonstressed apple trees possess a relatively high tolerance to seasonal
average mite densities of ca. 30 mites/leaf without adverse effects.
507.Zwick, R. W., Ulo Kiigemagi, and Gary J. Fields. 1977. Residues of Dimethoate and Dimethoxon on sweet cherries following air carrier application.
Agric. and Food Chem., 25(4):937-740.---Dimethoate was applied to sweet
cherries at two Oregon locations using both the emulsifiable concentrate
and the wettable powder formulations. The applications were made with an
air carrier sprayer at rates ranging from 1.23 to 2.50 lb of active ingredient/acre. Only traces of dimethoate and its principal metabolite, dimethoxon, were present at harvest, 28 to 35 days after treatment. Total residues were reduced to levels below 2 ppm in 0 to 8 days after application.
No differences in the initial residues or the rate of disappearance were observed between the emulsifiable concentrate and wettable powder formulations.
This study indicates that dimethoate can be used for western cherry fruit fly
control without excessive harvest residues.
508.Wang, C. Y., and W. M. Mellenthin. 1975. Effect of short-term high CO2
treatment on storage of 'd' Anjou' pear. J. Amer. Soc. Hort. Sci. 100(5):
492-495.---Treatment of 'd' Anjou' pears (Pyrus communis L.) with high
CO2 atmosphere for a short period immediately following harvest prolonged
storage life, retarded ethylene production, delayed the climacteric rise in
respiration, reduced loss of malic acid, suppressed increase in protein N,
retained firmness, quality and the capacity to ripen after long storage.
Treatment with 12% CO 2 for 2 or 4 weeks provided the best results without
injury.
509.Mellenthin, W. M., and C. Y. Wang. 1977. The relationship of premature
ripening of Bartlett pears to preharvest temperatures. Acta Horticulturae.
69:281-286.---Exposure of Bartlett pears (Pyrus communis L.) to cool season temperatures of 21.1°C days and 7.2°C nights during the 4 week period
prior to normal harvest triggered an early development and acceleration of
the physiological and bio-chemical changes normally associated with maturation and ripening. These changes involve fruit softening, increases in
soluble pectins, protein nitrogen, accelerated ethylene production and
occurrence of the climateric rise. This disorder appears to be caused by
cool night temperatures of 10° or below during the 30 day preharvest period.
Warm day temperatures of 32.2° or higher are capable of overcoming the effect
of cool nights and prevent the initiation of advanced ripening. Applications of gibberelic acid (GA 3 ) 100 ppm or succinic acid 2.2-dimethyl
hydrazide (Alar) 1000 ppm counteracted the effect of the prevailing cool
temperatures and retarded the incidence of premature ripening.
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510.Mellenthin, W. M., and C. Y. Wang. 1977. Storage response of 'd'AnjouT
pears following short-term high carbon dioxide treatment. Acta Horticulturae. 69:323-326.---Beneficial effects were derived from short-term
high CO 2 treatment of 'Anjou' pears (Pyrus communis L.) immediately
following harvest. High CO 2 treated pears maintained the ripening capacity while the untreated fruits failed to ripen after long storage. Other
benefits obtained from high CO 2 treatment included retaining firmness, reducing loss of malic acid, retarding ethylene production, delaying climacteric rise in respiration, suppressing the increase in protein nitrogen
and improving quality. Results from a sealed storage room experiment demonstrated that the short-term high CO2 treatment had promising potential
for commercial use.
511.Mellenthin, W. M. 1977. Update on critical temperatures for frost protection. Proc. Ore. Hort. Soc. 68:82.---Adverse climatic conditions during
the flowering and initial fruit developing stages continue to be major
factors influencing a consistent level of annual production in orchards
of the Pacific Northwest. Increasing costs are forcing growers to study some
of the newer methods of frost control and consider the calculated risk involved by reduced heating. Currently some orchardists have programs where
initial heating begins only when the pear buds are in the late 'finger' stage
and beginning to show white. Since a program of hand thinning is not
normally practiced for'd'Anjou'pears, growers should consider all other
factors which influence the ultimate level of fruit set in determining the
time of bloom, stage of flower development and the critical temperature
where protection is necessary. Current studies on critical frost temperatures
for Anjou pears in Hood River Valley have shown that minimum temperature
of 29°F for 1 hour consistently result in less than 4% injury. Flowers
exposed to 29°F minimums for 6 hours did not exceed 34% injury. Repeated
nights of the same minimum did not increase the percentage of injury. This
does not mean that some frost marking could not occur at these temperatures
but to date none has been observed on Anjous. Current results suggest that
Anjou pear flowers do not acquire frost hardiness by exposure to low minimums during bloom, but day temperatures preceding the night of frost influence their frost susceptibility.
512.Facteau, T. J., and W. M. Mellenthin. 1976. Fluoride investigations in
The Dalles area 1968-1974. Ag. Exp. Sta. Tech. Bulletin 132. pp. 1-56.--Percent fruit set of 'Royal Ann' sweet cherries during 1967, 1969, and 1970
was found to increase with distance and decrease with increasing direction
(from 0-140 degrees, based on East=O degrees) from the aluminum reduction
plant in The Dalles, Oregon. Correlative studies also indicate that annual
growth and number of buds and spurs (for growth years 1965-1969) increased
as distance from the aluminum reduction plant increased, decreased with
clockwise direction, and decreased as fluoride leaf levels increased. Similar results were found with air and vegetative fluoride sampling patterns,
although these data were also influenced by wind direction. Areas closer
to and downwind from the aluminum plant tended to have higher air and vegetative fluoride levels. Comparison studies of various fluoride air samplers
at one location indicated that filter paper samplers were in close agreement
with an automated bubbler system.
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513.Facteau, T. J. and R. E. Rowe. 1977. Effect of hydrogen fluoride and
hydrogen chloride on pollen tube growth and sodium fluoride on pollen
germination in 'Tilton' apricot. J. Amer. Soc. Hort. Sci. 102(1):95-96.--Fumigations with hydrogen fluoride (HF) decreased in vivo pollen tube
growth of 'Tilton' apricot (Prunus armeniaca L.). Both tube lengths and
percent of styles with pollen tubes that reached the base of the style
were adversely affected more by high HF concentration for a short time than
by low concentration for a longer time. Pollen germination was unaffected
on agar containing sodium fluoride. Fumigations with hydrogen chloride
had no effect on pollen tube growth at concentrations from 0.05 to 0.75 mg
Cl/m3 and durations of exposure from 8.5 to 72 hours.
514.Facteau, T. J. and K. E. Rowe. 1976. The effect of aqueous sprays of
ammonium fluoride on oxygen consumption and firmness of suture and dorsal
tissues of 'Early Improved Elberta' peaches. HortSci. 11(3):253-254.--Aqueous ammonium fluoride (NH4F) sprays on 'Early Improved Elberta' peaches
(Prunus persica (L.)Batsch) resulted in increased 02 consumption of suture
tissue and inconsistent changes in 0 2 consumption of dorsal tissue as the
spray concentration was increased. Flesh firmness on the suture side of
treated fruit was less than non-sprayed fruit and decreased as either the
NH4F spray concentration or number of sprays increased. The effect of
the spray on the dorsal side differed from year to year. Levels of fluoride (F) in the fruit tissue were associated with F concentration and
number of F sprays applied only within the same year.
515.Bertrand, P. F., lain C. MacSwan, R. L. Rackham, and B. J. Moore. 1977.
An outbreak of side rot in Bosc pears in Oregon. Plant Dis. Reptr. 61:
890-893.---During the 1975-76 storage season, the Rogue River pear-growing
area in southern Oregon experienced a serious outbreak of side rot in
'Bosc' pears packed for fresh market. The fungus Phialophora malorum was
recovered in pure culture from nearly 80% of the affected fruit. The
disease was not uniform in occurrence throughout the area. Some lots contained as much as 30-40% decayed fruit while msny others contained no decay.
Laboratory tests indicate benomyl may not offer any control for this
disease. The fungus was able to penetrate apparently uninjured skin of
the pears.
516.Moore, Larry W. 1977. Prevention of crown gall on Prunus roots by bacterial
antagonists. Phytopathology. 67(1):139-144.---Biological control of crown
gall on Prunus species was accomplished both in the greenhouse and field
with strain 84 of Agrobacterium radiobacter. In the field, preplanting
inoculation with strain 84 reduced the incidence of galling to 11% in seedlings
that subsequently were inoculated with a mixture of six strains of A.
tumefaciens, and completely protected seedlings against naturally-occurring
crown gall bacteria in the soil. In contrast, more than 75% of the seedlings
that had not received strain 84 before or after inoculation with A. tumefaciens
developed galls. In the field, when the proportion of colony-forming units
of strain 84 to pathogenic strains was 1:10, galling was reduced to 5% compared to 31% at 1:100. Nevertheless, 6% of the seedlings may have been
infected by two of the six pathogenic strains that were insensitive to a
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bacteriocin produced in vitro by strain 84. When these two bacteriocininsensitive strains were mixed individually with strain 84 and inoculated
to tomato seedlings, 89% or more of the seedlings were galled, even with
population ratios of 1:100 of pathogen strain 84. Conversely, none of
the seedlings became infected when inoculated simultaneously with 1:1 mixtures of strain 84 and each of the four bacteriocin-sensitive pathogens.
A combined inoculum of all six pathogens mixed 1:1 or 1:10 with strain 84
resulted in >80% galled tomato seedlings contrasted to 5-6% galling of
mazzard cherry seedlings inoculated in the field. Cells of strain 84 treated
with chloroform did not prevent infection of tomato seedlings by strain Q51,
whereas a similar number of viable strain 84 cells completely prevented
galling. In the field, strain 84 was significantly more effective in reducing galling on inoculated cherry seedlings than were the bactericides
commonly used in the nursery trade. Aboveground grafts of flowering cherry
(Prunus pendula cv. 'Double Subhirtella') on mazzard cherry (Prunus avium)
rootstocks also were protected from galling when scion wood was sprayed
with strain 84 just prior to grafting. A mutant of strain 84 resistant to
rifampicin and streptomycin readily colonized the roots of mazzard cherries
following inoculation of the seed, roots, or crown. Three Oregon isolates
of A. radiobacter of 32 tested prevented crown gall on mazzard cherry seedlings inoculated with A. tumefaciens, but two other isolates of this species
significantly increased the number and size of galls on the seedlings.
517.Moore, Larry W. 1976. Research findings of crown gall and its control.
Amer. Nurseryman. CXLIV(10):1-5.---Crown gall disease is a problem of
national and international scope, based on the increasing number of queries
received from around the country. Symptoms of this disease are easily
recognizable, as any nurseryman who has had to discard galled nursery stock
can attest. Tumorlike galls or knots protrude from the surface of the crown,
roots, stem (or vines) and leaves. The crown and roots are the most affected.
The galls range from the size of a pea up to a reported 50 pounds on large
trees. By using a living culture of a non-pathogenic agrobacterium antagonist
as a seed treatment, as a preplanting dip of pruned roots and on graft unions,
it was possible to prevent crown gall on greenhouse and field-grown plants.
At this time, the biological control looks very promising as a means of preventing crown gall. Under the auspices of the Environmental Protection
Agency, tests are now under way with co-operators in several states across
the country to see how effective the antagonist will be against different
pathogenic strains in other geographic environments. The mechanism and
stability of the antagonistic action are also being studied.
518.Moore, Larry W. 1976. Latent infections and seasonal variability of crown
gall development in seedlings of three Prunus species. Phytopathology. 66
a:1097-1101.---Infection by Agrobacterium tumefaciens and subsequent
symptom expression was similar on seedlings of three Prunus species (mahaleb and mazzard cherries and myrobalan plum) that were wounded and inoculated
in the field. They were heavily infected when inoculated in June, July,
and August, but earlier and later inoculations were less susceptible. Soil
moisture had little influence on symptom expression, but low soil temperature was correlated with reduced susceptibility. Latent infections occurred
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the first growing season on mahaleb and mazzard cherry seedlings wounded
and inoculated after September and galls developed on these plants during
the second growing season. Wounds were necessary for optimum infection of
all three Prunus species, but many nonwounded 3-year-old mazzard trees became infected when inoculated during the growing season. Wounds on stored,
dormant mazzard seedlings remained susceptible to A. tumefaciens for 107
days, whereas less than 20% of the wounds made in late June on mazzard
seedlings growing in the field became infected when inoculated 6 days later.
The extended period of wound susceptibility on dormant seedlings and latent
infections must be carefully considered in devising methods to prevent
crown gall.
519.Moore, L. W., and M. N. Schroth. 1976. Penetration of selectively toxic
aromatic hydrocarbons into crown gall tumor cells. Phytopathology 66:(12)
1460-1465.---Crown gall tumor cells on tomato plants were killed selectively
by a mixture of five aromatic hydrocarbons in paraffin oil (STO) without
killing the adjacent stem cells. The selective toxicity is attributed to
enhance penetration of tissues and tumor cell walls rather than differential
permeability of cellular membranes of diseased and healthy tissues. Tritiated 2,3-dimethylnaphthalene penetrated deeper into tumors than healthy
stems and could be detected intracellularly only in tumor cells. Differential tissue penetration also was indicated by more rapid and greater nonspecific electrolyte leakage from excised treated tumors. When tissues
were infused with STO containing Sudan IV dye, the intercellular spaces of
treated stems remained filled with the colored STO for 3 weeks without
damage, but tumors were rapidly penetrated and killed. Apparently, the
STO was unable to penetrate the stem cells. A major difference between
tumor and stem tissues was the absence of a differentiated epidermal layer
over the tumors. This allowed rapid loss of water from tumors by evaporation, thus reducing aqueous barriers to incoming STO. Callose, a possible
barrier to STO, was not detected in the cell walls of stems. Lipid materials
that might aid penetration were not found in the cell walls of tumors. Once
past the cell wall, some tumor cell tonoplasts were ruptured within 1.5
hours after treatment with STO. Membrane damage in treated tumor cells
was detected much earlier (within 6 minutes) by measuring nonspecific
electrolyte leakage from treated tissues.
520.Wrolstad, Ronald E. 1976. Color and pigment analyses in fruit products.
Agric. Exper. Station. Bulletin 624. pp. 1-17.---Methods are described
for making the following determinations in fruits and processed fruit
products: anthocyanin pigment content, color density, polymeric color,
browning, turbidity, and anthocyanin degradation index. Tables list the
anthocyanins of common fruits, their molecular weights, molar absorbances,
and wavelengths of maximum absorption. Thirty-one references are given.
521.Thompson, M. M. 1976. Use of ionizing radiation in fruit breeding. Frt.
Vars. J. 30:20.---There is an apparent lack of interest by U.S. plant
breeders in the use of induced mutations whereas in Europe, and elsewhere,
this tool is being used widely and successfully. The International Atomic
Energy Agency in cooperation with FAO has, since 1966, stimulated interest
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and disseminated information on methodology and achievements through a series
of Panels, Symposia, Training Sessions, Research Coordination Meetings, and
the Mutation Breeding Newsletter which provides rapid communication between
research workers. This tool offers particular promise for fruit crop improvement because 1) the long generations, large space requirements, and
heterozygosity make it impossible to transfer particular traits into otherwise successful cultivars by conventional breeding methods, 2) many present
cultivars arose by spontaneous mutation, and 3) vegetative propagation
ensures immediate perpetuation of new types. From the industry's standpoint (handling, processing, and marketing) an "improved" well-known cultivar has definite advantages over a completely new type. The use of induced
mutations should be considered in programs where the objective is to improve one trait (or two in successive steps). Traits that have been induced
in fruit crops include compact growth habit, fruit color changes, earlier
and later flowering and fruit maturity, increased and decreased fertility
and self-compatibility in sweet cherries (never identified before). The
induction of disease resistance is receiving a major thrust in the IAEA
program. By 1973, 24 crop cultivars had been released with improved disease resistance from mutagenic treatment. As yet, no extensive programs
for inducing disease resistance in fruit cultivars have been reported although this technique appears promising. In Oregon our prime objective
is to induce compact mutants in sweet cherry. We are also screening for
bacterial canker (Pseudomonas) resistance. I urge my colleagues to communicate mutation breeding results, both positive and negative, so that,
collectively, we can achieve more rapid advances in methodology and P racti
-calhievmnts.
522.Thompson, Maxine M. 1977. Inheritance of nut traits in filbert (Corylus
avellana L.). Euphytica. 26:465-474.---A filbert breeding program was
initiated at Oregon State University in 1969 to develop improved cultivars
for the Pacific Northwest. Nut traits were evaluated in parents and progenies and the first published inheritance data for this crop species are
presented. Correlation coefficients of progeny means and mid-parent values
are 0.92 for percent kernel, 0.84 for nut weight, 0.68 for amount of fiber
on pellicle, 0.89 for kernel shrinkage, 0.70 for number of nuts per cluster,
and 0.34 for estimated husk length. It is concluded that all but one of
the evaluated traits is highly heritable and that additive gene action is
principally responsible.
523.Thompson, Maxine M. 1977. Inheritance of big bud mite susceptibility in
filberts. J. Amer. Soc. Hort. Sci. 102(1):39-42.---Susceptibility ratings
for big bud mite Phytocoptella avellanae (Nal.) are given for 144 clones
of filberts (Corylus sp.) and for 1850 progeny between crosses involving
21 parents. There is genetic resistance as well as different levels of
susceptibility. Susceptibility is highly heritable and appears to be
determined by multiple genes with predominantly additive gene action.
524.Thompson, Maxine, M. 1976. Tour of filberts in Europe and Turkey. Proc.
Nut Growers Soc. Ore. and Wash. 61:59-64.---Two new selections from the
breeding program are described. The length of time necessary for development of new varieties and for their evaluation is outlined, as is the method
of propagation and distribution to grower-cooperators.
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525.Thompson, Maxine, M. 1977. Timetable for introduction of new varieties.
Proc. Nut Grower's Soc. Ore., Wash., and B.C. 62:34-37.---The status of
the filbert industry and of filbert research in several European countries
and in Turkey is discussed. The author visited orchards and horticultural
research stations involved with filbert studies in Turkey, Italy, Hungary,
Bulgaria, Yugoslavia, and France. An account is given of the various
varieties and cultural methods used in different regions.
526.Chaplin, M. H., R. L. Stebbins and M. N. Westwood. 1977. Effect of fallapplied boron sprays on fruit set and yield of 'Italian' prune. HortSci.
12(5):500-501.---Boron sprays applied in the fall to 'Italian' prune tree
(Prunus domestica L.) not deficient in boron resulted in a significant
increase in fruit set and yield the following year. Analysis of midshoot
leaf tissue the August following treatment showed no differences in boron
content. These data indicate a possible transitory need for boron during
the floral development and fruit set processes in 'Italian' prune which
cannot be diagnosed by traditional leaf analysis.
527.Westwood, M. N. 1977. Use the principle of limiting factors to maximize
fruit production. Mich. St. Hort Soc. 107:17-31.---Fruit growing is
limited by one or more factors, including such things as climate, soil,
nutrition, CO 2 level, insect and pest control, farm size, marketing method,
etc. Some factors are fixed when the orchard is planted (e.g. rootstock,
variety, spacing, soil and site, pollinizer, etc.) and thus are important
and should not be limiting. Non-fixed factors (irrigation, pest sprays,
fertilizers, etc.) are important but can be changed when necessary. The
principle of limiting factors can be stated thus: "The operation of a
system, organization, or process proceeds at the rate imposed by the most
limiting factor(s) essential to the overall process. When the main limitation is removed, production increases up to the level of the next most
limiting factor." Removal of all limiting factors that can be changed
results in an optimized system.
528.Richardson, Daryl G. 1976. Bitter Pit and Cork Spot of D'Anjou's. Proc.
Wash. St. Hort. Assoc. 72:168-170.---Orchard factors are discussed in
relation to the development of bitter pit in apples and cork spot of pears,
both are physiologic disorders resulting from localized calcium deficiency.
Fruit calcium concentrations less than 300 ppm Ca per dry wt. (5 mg Ca per
100 gram fresh wt.) are susceptible to bitter pit or cork spot. Means
of reducing stress of high temperatures via irrigation methods, controlled
cropping, adequate but not excessive N fertilizers and pruning methods are
discussed. Orchard sprays of 3-S lbs Ca (NO3) 2 or CaC1 2 with surfactant
per 100 gal applied at 250-400 gallons per acre have reduced cork spot
by 20-80%. Post harvest dips of 4-5% CaCl 2 or Ca(NO 3) 2 in dump tanks have
proven beneficial for some apple varieties, but pears don't seem to respond.
529.Chaplin, M. H., R. L. Stebbins, and M . N. Westwood. 1977. Effect of fallapplied boron sprays on fruit set and yield of 'Italian' prune. HortScience.
12(5):500-501.---Boron sprays applied in the fall to 'Italian' prune trees
Prunus domestica L.) not deficient in boron resulted in a significant increase
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in fruit set and yield the following year. Analysis of midshoot leaf tissue
the August following treatment showed no differences in boron content. These
data indicate a possible transitory need for boron during the floral development and fruit set processes in 'Italian' prune which cannot be diagnosed
by traditional leaf analysis.
530.Yeang, Tan Kok, and Michael H. Chaplin. 1976. The use of computer in fertilizer extension and management for oil palm. Preprint from Malaysian Int.
Agric. Oil Palm Conf. pp. 1-13.---This paper describes a method for nutritional diagnosis and fertilizer prescription for oil palm by computer, based
on leaf analysis, oil palm age, and ground cover conditions. The objectives
for the development of this technique were several fold: (1) To systematize
the process of making fertilizer recommendations for FELDA's oil palm schemes;
(2) to duplicate what the trained agronomist would recommend in the absence
of the report; (3) to bring to the attention of and to educate Scheme Managers,
Area Controllers and Agricultural Officers on the importance of proper plant
nutrient status and its maintenance; (4) to improve communications regarding
plant nutrient status between Agricultural and Research Officers, Scheme
Managers, and Area Controllers; (5) to increase oil palm yields and reduce
fertilizer costs, and (6) to aid in the purchase of fertilizers. The computer
report was divided, essentially, into three sections: (1) The actual values
of concentration of the elements as determined by leaf analysis to be oriented
to the Biologist; (2) a diagnostic bar graph showing for each element its
position in one of five ranges (deficiency, below normal, normal, above normal,
excess) to be oriented to the non-technically trained, and (3) a fertilizer
recommendation based on a combination of factors such as palm age, ground
cover, and leaf element content to be oriented to Agricultural Officers,
Contractors, and Procurement Officers responsible for the purchase of fertilizers. The use of the computer reduces the volume of tedious work in making
fertilizer recommendations for different localities, quickens the process
of fertilizer extension, and also enables analytical review of fertilizers
applied in the past.
531.Bates, Earl M. 1976. Solar radiation a more accurate guide than heat units.
Crops & Soils Magazine 3:12-15.---Solar radiation is easily measured. It
is the driving force behind agricultural production. Application can be
easily made. We recommend that both research and operational agricultural
interests make much more use of this basic energy measurement.
532.Cameron, H. R. A ring pattern virus disease of hazelnut. AAAS-Phytopath.
Soc. Meeting Abstracts.---Hazelnut trees (Corylus avellana L.) of the
'Tonda Rosa' cultivar, imported from Italy, showed virus-like symptoms
during the summer of 1972. Leaf symptoms consisted of irregular yellow
rings and flecks that appeared after periods of high temperature. Two out
of three bud-inoculated 'Barcelona' trees expressed symptoms during the
third summer after inoculation. Virus-like symptoms (chlorotic flecks,
terminal sheet epinasty and chlorosis) and eventual apparent recovery
occurred in 5/5 Chenopodium quinoa mechanically inoculated with sap from
infected 'Barcelona' shoots. Five C. quinoa inoculated from healthy 'Barcelona' remained symptomless. Attempts at mechanical transmission from
'Barcelona' to Nicotiana tabacum, N. clevelandii or Cucumis sativus were
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unsuccessful, as was transmission from C. quinoa to C. quinoa. Isometric
virus-like particles 38-57 nm, mean 47 nm in diameter, were commonly found
in dip preparations of infected 'Barcelona' sap but not in similar preparations from healthy 'Barcelona'.
533.Cameron, H. R. 1976. Albino. In: Virus diseases and noninfectious disorders of stone fruits in North America. Agricultural Handbook 437. pp. 204205.---Albino disease of sweet cherry appears to be restricted to the Rogue
River Valley of Oregon. Most varieties of sweet cherry are affected. Peach
is not susceptible. Symptoms consist of small white fruit and eventual tree
death. Contrary to the article, albino is now known to be caused by a mycoplasma type organism and symptoms can be corrected with applications of tetracycline.
534.Cameron, H. R. 1976. Cherry Boron Rosette. In: Virus Diseases and Noninfectious Disorders of Stone Fruits in North America. USDA Agr. Handbook
437. pp. 213-215.---Cherry Boron Rosette is believed to be the result of an
interaction between a virus and low levels of boron. Symptoms tend to spread
across an orchard but disappear after application of Boron. The cucumber
mosaic virus has been associated with the disease but conclusive evidence
is lacking. Symptoms are similar to those of boron deficiency.
535.Cameron, H. R. 1976. Bark Splitting in Montmorency Cherry. In: Virus
diseases and Noninfectious Disorders of Stone Fruits in North America. USDA
Agr. Handbook 437. p. 191.---The virus causing bark splitting in Montmorency
was isolated from Napolean sweet cherry trees from Oregon. Symptoms occur
on Montmorency and some selections of apricot. No orchard spread has been
observed.
536.Cameron, H. R. 1977. The Oregon Grape Virus Program. Proceedings of the
Oregon Hort Soc. 68:116-118.---Only "virus-free" grapes are to be used in
the new wine grape industry of Oregon. Importation of new selections must
be from approved locations and imported material is reindexed in the Department
of Botany and Plant Pathology at Oregon State University. Fifteen selections
from Colmar, France are completing indexing and will be released in 1977.
537.Cameron, H. R. 1976. Virus-like problems in Oregon stone fruit orchards.
Proc. Oregon Hort. Soc. 67:23-24.---As Oregon orchards mature the number of
virus infected trees increase. Prunus Ringspot and prune dwarf are pollen
transmitted and spread rapidly after trees start blooming. Vectors for
mottle leaf, rasp leaf, and necrotic rusty mottle are unknown. Tomato ring
spot is spread through the soil by nematodes.
538.Cameron, H. R. 1976. Progress report on Eastern Filbert Blight. Proc. of
Nut Growers Soc. of Oregon and Wash. p.27-31.---The causal organism was
first detected in 1970. The seriousness of the disease was not realized
until 1974. Since then a complete survey has been made of the diseased area.
The variety Daviana is very susceptible, followed by Du Chilly, Barcelona,
Halls-Giant and Gassoway. Four different approaches are being tried for
control.
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539.Cameron, H. R. and T. R. Gottwald. 1977. Eastern Filbert Blight - Progress
Report. Proc. of Nut Growers Soc. of Oregon, Wash. and Br. Columbia. pp. 4146.---About 250 square miles of Southwestern Washington are presently infected with the causal agent of Eastern Filbert Blight. Two sites in Oregon
are infected. Inoculum can be reduced by pruning but the reduction is insufficient to significantly reduce infection. No chemical controls have
been satisfactory. Genetic resistance has been found but is not in commercially acceptable cultivars. Infection appears to be through wounds, caused
either by mechanical means or bud mite infections.
540.Cameron, H. R. 1976. Eastern filbert blight established in the Pacific
Northwest. Plant Dis. Reptr. 60:737-740.---Eastern filbert blight, incited
by Anisogramma anomala, has infected 45 orchards in a 200-square-mile area
of Washington and Oregon, at the northern edge of the major filbert production area of the United States. A quarantine has been established to prevent movement of filbert plant parts from the diseased area. Infection is
particularly severe on the cultivar Daviana, less severe on Du Chilly and the
major commercial cultivar Barcelona. The disease has not been found on the
native western hazel Corylus cornuta var. californica but is present in native
forests on escaped C. avellana seedlings.
541.Cameron, H. R. 1977. Effects of viruses on deciduous fruit trees. In:
Symposium on viruses in fruit crops. HortScience 12:484-487.---The effects
of viruses that cause severe fruit or tree symptoms are usually easily evaluated. Latent virus symptoms are difficult to detect and frequently their
effects on grow and yield go unnoticed. Latent virus in apples are generally
of little consequence. A virus in pear, either a severe strain of vein yellows
or an unreported virus, can cause a 50% reduction in tree growth. Latent
viruses in peach increase the symptom severity of both virus and fungus
diseases. The effect of viruses in prune is confused by reports of both increased and decreased yield of virus infected trees. Reduced growth and
yield of sweet and sour cherry trees with several latent viruses are well
documented. Cooperation between horticulturists and virologists is needed
to give the fruit industry the most productive high quality trees possible.
542.Cameron, H. R. 1976. Diseases caused by mycoplasma-like organisms. Mitt.
Biol. Bundesanst. Land-Forstwirtsch. Berlin-Dahlem, H.170. 8:103-107.--Two Pyrus ussuriensis clones were selected as preferred indicators of pear
decline from 73 oriental pear seedlings. The selection 'Ping Ding Li No 7'
is easily propagated by cuttings and expresses distinct symptoms on grafted
plants when the scion has been inoculated with the pear decline organism.
543.Lagerstedt, H. B. 1976. A system for producing rooted filbert plants from
scions in one year. Ann. Rept. of the Northern Nut Growers Assoc. 67:56-60.
---Self-rooted plants were produced from scions during a single growing
season by using graftage, layerage and greenhouse facilities. Potential
filbert rootstocks are usually acquired as scions, and it has taken as long
as 5 years to establish a selection on its own roots in a stool. By grafting
scions to 'Daviana' rootstocks in the greenhouse during January and February,
they formed a union and produced 1 or 2 stems about 18" long by April. At
that time, the scion was placed in media suitable for rooting while the
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'Daviana' root system was retained in its separate pot. Scion stems rooted
in this layerage system during the summer and could be lifted and separated
as self-rooted plants during November or December as leaves scenesced.
544.Lagerstedt, H. B. and G. E. Hubert. 1976. Use of ionizing radiation to
induce vegetative alternations in the filbert, Corylus avellana L. Ann.
Rept. of the Northern Nut Growers Assoc. 67:12-17.---Buds on dormant scions
were irradiated with gamma rays to induce mutations. 'Ennis' was more
sensitive to irradiation treatment than 'Barcelona.' At 5,000 and 10,000
rads, most of the top.buds of both cultivars were killed. Buds positioned
lower on the scion received less radiation and exhibited increased survival.
Of the live buds, 13% gave rise to some type of tissue distortion. These
irradiated scions will be examined for short internode length and other
anomalies in subsequent growing seasons.
545.Kwong, Francis, Y. and H. B. Lagerstedt. 1976. Translocation of ethephon
in the filbert (Corylus avellana L.). HortScience 11(3):264-265.---Branch
treatments with (2-chloroethyl) phosphonic acid (ethephon) on fruiting
filbert trees showed that ethephon was equally effective in accelerating nut
drop from bagged and treated clusters. Ethylene production in husks increased
significantly after ethephon application to leaves. Ethylene production
did not differ between husk applications and leaf-plus-husk applications
of ethephon. Results from radioactive-tracer studies showed the presence
of radioactivity in stem tips, buds, and husks when 14 C-ethephon was applied
to leaves. The data indicate that ethephon or its active derivative translocates rapidly in the filbert, as shown by radioactivity and ethylene evolution, being completed within 1 day of foliar application.
546.Lagerstedt, H. B. 1977. The occurrence of blanks in the filbert Corylus
avellana L. and possible causes. Economic Botany 31(2):153-159.---The
problem of seedless nuts, or "blanks," is common to the filbert wherever
it is grown. To the commercial grower, it represents a serious economic
loss. The cause of blanks is unknown. Suspected causes for blanks are
cytomixis during megasporogenesis, genetic incompatibility between pollenizer
and main-crop cultivars, self-pollination, aneuploidy, lack of double fertilization, embryo abortion, seasonal variation, and cultural practice.
547.Kwong, Francis Y. and H. B. Lagerstedt. 1977. Translocation of ethephon
in beans and peas. J. Amer. Soc. Hort. Sci. 102(4):437-440.---Translocation
of (2-chloroethyl) phosphonic acid (ethephon) was studied in 14-day old
bean plants (Phaseolus vulgaris L. cv. Black Valentine) and 7-day old pea
seedlings (Pisum sativum L. cv. Alaska). Both foliar and root applications
of ethephon caused abscission of the primary leaves and stem terminals,
promotion of lateral bud growth, and stem enlargement in bean plants. With
pea seedlings, the typical triple responses, normally caused by ethylene,
were observed. When 14 C-ethephon was applied to the primary leaves of bean
plants, recovery of evolved 14 C-labelled ethylene, from other parts of the
plant, was obtained within 1 hour. Radioautography of the plant showed
accumulation of radioactivity in stem tips and nodal regions. The translocated material was identified by instant thin layer chromatography (ITLC)
to be ethephon. It is concluded that ethephon translocates readily throughout
the plant and accumulates rapidly growing sinks.
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548.Hubert, G. E. and R. B. Lagerstedt. 1977. A progress report on propagating
filbert trees by means of budding and cuttings. Proc. Nut Growers Soc.
Ore. and Wash. 62:58-69.---This is a progress report of ongoing filbert propa
gation research. Experiments done to test chemical and environmental factors
and how they relate to success of summer budding, chip budding and semihardwood propagation of cuttings are described. These propagation problems
have not been solved, but some positive results are presented. These results
contribute to the development of a commercial propagation method, however
further experimentation is required.
549.Lagerstedt, H. B. 1977. Use of plant growth regulators and herbicides in
filbert orchards. Proc. Nut Growers Soc. Ore. and Wash. 62:26-30.---The
herbicide 2,4-D is a potent plant growth regulator. In low concentrations
it has been successfully tested in polyvinylacetate paint to accelerate
callusing, e.g., the rapid healing of pruning wounds. In higher concentrations it has safely killed filbert sucker growth without injury to the parent
plant. As a herbicide, it has served to control broadleaf weeds in the aisles
of non-tilled orchards. To date these 2,4-D uses are not registered. Mefluidide
is a growth retardant that is being tested to reduce the number of flailings
required each growing season and to retard orchard floor growth prior to
nut harvest. Ethephon acts as a senescence accelerator when sprayed on
trees before harvest. This regulator is registered and used to hasten nut
drop and permit earlier harvest.
550.AliNiazee, M. T. 1976. The walnut husk fly. Oregon State University Fact
Sheet 168. 2 pp.---The walnut husk fly is a new threat to Oregon walnut production. The adults emerge in late July and early August. The emergence
is spread over a 5-7 week period. Adults deposit eggs inside the nut. Larvae hatch in 10 days and feed on the husk and release a dark liquid that
stains the shell and at times darkens the kernels. Good control can be obtained by using any one of the registered compounds in August.
Proc.
551.AliNiazee, M. T. 1976. Biology and management of stone fruit pests.
Ore. Hort. Soc. 67:20-21.---The biology of the different stone fruit pests
is discussed. Chemical control studies were conducted on cherry fruit flies
and the Syneta beetle. Thiodan, cygon, guthion, diazinon and furadan were
found 'effective' against both the cherry fruit fly and Syneta beetle.
552.AliNiazee, M. T. 1976. Biology and management of filbert pests in Oregon:
A review of developments. Proceedings Ore. and Wash. Nut Growers Soc. 61:
71-72.---The biology of the filbert pests including the filbert leafroller,
filbert aphid and the filbert worm was discussed. A sex pheromone trapping
system has been developed for monitoring the adult leafroller. A new pest,
oblique banded leafroller is spreading in the Willamette Valley and causing
substantial damage to the nuts.
553.AliNiazee, M. T. 1975. Thermal unit requirements for determining adult
emergence of the western cherry fruit fly (Diptera:Tephritidae) in the
Willamette Valley of Oregon. Oregon Agric. Exp. Sta. Tech. Paper No. 4087.
pp. 397-402.---A 3 yr. (1973-75) study of the emergence of the western
cherry fruit fly, Rhagoletis indifferens Curran, in the Willamette Valley,
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OR, indicated that fly emergence commences with the accumulation of a certain number of degree days or thermal units (TU). The 1st fly emerged at
the accumulation of approximately 468 TU above a base of 5°C (air temperature). However, when the temperatures taken 5 and 10 cm below the soil
surface were measured, the emergence occurred at the accumulation of 720 and
657 TU, respectively. The last fly was noticed at the accumulation of approximately 975, 1130, and 1056 TU, respectively, for the temperatures taken in
air, 5 cm below, and 10 cm below ground surface. Data further indicated
that soil temperature 5 cm below ground was more reliable in predicting the
fly emergence than the air temperature. A positive relationship was noticed
between the accumulation of a certain number of TU and the emergence of
various levels of fly population; i.e., 10%, 50%, 90%, and 100%.
554.AliNiazee, M. T. and R. D. Brown. 1977. Laboratory rearing of the western
cherry fruit fly, Rhagoletis indifferens (Diptera: Tephritidae): Oviposition
and larval diets. Can. Ent. 109:1227-1234.---In a laboratory study, larvae of
the western cherry fruit fly, Rhagoletis indifferens Curran, were successfully reared on an artificial diet consisting of wood pulp, agar, wheat germ,
Brewer's yeast, sugar, salt, choline chloride, ascorbic, citric and propionic
acids, cholesterol, methyl para-hydroxybenzoate (MPH), and water. Ten other
diets consisting of various ingredients obtained variable results. A premixed tropical fruit fly diet (prepared by Nutritional Biochemicals, Cleveland.
Ohio) was not suitable for rearing the cherry maggots. Formaldehyde was
not satisfactory as a mold inhibitor. The eggs were obtained on artificial
cherries made up of a soft ceresin wax. No oviposition occurred on the other
materials tested (candle wax, a regular ceresin wax, beeswax, and silicone).
Significantly (5% level) more eggs were deposited on wax cherries of orange,
green, and greenish-yellow colors than black, red, white and blue. A laboratory rearing method employing orange colored wax cherries and an artificial
larval diet was established for culturing the western cherry fruit flies.
555.Brown, R. D. and M. T. AliNiazee. 1977. Synchronization of adult emergence
of the western cherry fruit fly in the laboratory. Annals of the Entomological Society of America 70(5):678-680.---A minimum of ca. 200 days of chilling at 3°C was needed to minimize days-to-emergence after chilling and to
maximize synchronization of emergence of the western cherry fruit fly, 0
Rhagoletis indifferens (Tephritidae) under laboratory conditions at 26.7°C
and photoperiod 19L:5D. Because of this effect, rearing of flies from fieldcollected material is preferred to mass rearing on artificial diet.
556.AliNiazee, M. T. 1976. Field studies on sex pheromone trapping of the
filbert leafroller, Archips rosanus, in Oregon. Annals of the Entomological
Society of America 69(5):820-824.---Field studies conducted with virgin
females of the filbert leafroller, Archips rosanus L. indicated that females
are capable of attracting males, although the efficiency of attraction is
much inferior to the synthetic pheromone traps. A synthetic sex attractant
dispenser containing a mixture of cis-11-tetradecenyl acetate and the alcohol, cis-11-tetradecen-l-ol attracted 5-15 times more males than the virgin
females. The number of virgin females per trap had little influence on total
number of moths attracted. Virgin females of all ages were attractive, though
younger females (7 days or less) were slightly more attractive than the
older ones. Open traps placed at heights of 0.6 and 1.2 m above ground were
significantly more effective than traps at other heights.
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557.AliNiazee, M. T. 1977. Bionomics and life history of a filbert leafroller
Archips rosanus (Lepidoptera: Tortricidae). Annals of the Entomological
Society of America 70(3):391-401.---Field studies conducted in the Willamette Valley of Oregon 1973-1976 showed that overwintering eggs of Archips
rosanus hatch in the last week of March or the first week of April. Egg
hatch is spread over a 2 week period. The median egg hatch was noticed at
the accumulation of about 40 thermal units over a base of 8°C starting Jan.
1st. The young larvae move to the opening buds soon after hatching, and
feed on leaves they have webbed together. Head capsul widths of the fieldcollected larvae indicate that there are 5 instars. Under field conditions,
the 1st and 2nd instar larval periods vary from 2-3 weeks. The first 2 instars
make inconspicuous webbings and leaf rolls, but those of the 3rd, 4th and
5th instars are more noticeable. Their larval periods vary from 7-15 days
each. Before pupation, the larvae go through a short pre-pupal period of
1-3 days. The pupae are formed within rolled leaves and are light brown at
first changing to darkbrown with age. The adults emerge within 1-2 weeks
after pupation, and are active only at night. Eggs are laid in masses,
mostly on the trunks and major scaffold branches of the trees. The number
of eggs in each mass ranges from 16-137, with an avg. of about 50. Eggs of
A. rosanus have an obligatory diapause which normally is broken by winter
weather. Egg masses collected in March, 1976 and held in the laboratory
at 26.7°C hatched within 6 days. Under laboratory conditions, the larvae
went through 5 larval instars, but 7% went through 6, and the larval period
varied from 10-20 days. The pupal period was about 1 week. Adults lived
for 10-12 days, and deposited an average of 147 eggs/female. The preoviposition period was about 2 days, the oviposition period 8 days, and the post
oviposition period 5 days. Under field conditions, approximately 2/3 of the
life cycle of A. rosanus was spent in the egg stage. The diapausing eggs
were laid during June and July, and hatched in the following spring. Larvae
were found in April and May, and pupae during the latter part of May and
early June. Adults emerged during the 2nd half of June and early part of
July, and were active until the 2nd week of August. Reduced egg hatch (about
50%), and a high incidence of larval-pupal parasites were the 2 major mortality factors in untreated orchards. The major natural enemies of A. rosanus
in the Willamette Valley include 2 tachinids, 1 pteromalid, 1 chalcid, 3
braconid, and 2 ichneumonid species.
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558.Bates, Earl M. 1972. Temperature inversion and freeze protection by wind
machine. Agric. Meteorol., 9:335-346.---Two years of observation in a
cherry orchard at The Dalles, Oregon show that temperature inversions occur
nightly except under such conditions as rain. Inversions between 4 and 60
ft. varied from 1 0 to 9 0 in the spring of 1970. It is shown statistically
that an inversion of at least 5° can be anticipated each night with 99°
confidence. A tower mounted wind machine with two fans was used in this
orchard. Each fan produced 1,310 lb. of thrust and the machine rotated on
its base each nine minutes. There is likelihood that the temperature was
influenced over an area of 23 acres. The temperature of 7.5 acres of orchard was kept in the fruit safety zone and an area with a radius of 260 ft.
was kept at 30° F or higher on all "cold" nights.
559.Bates, E. M. 1974. An experiment in fog generation for agriculture.
Weather Service WR Tech Attachment, 74-29, 2 pp.---Fog was generated early
in the morning under atmospheric conditions similar to those when orchard
frost is a problem. Droplets very close to the size of natural fog, ranging in size from 10 to 40 microns, were forced into the air by a high pressure system. A fog dense enough to protect a crop from frost was quickly
developed. With no way to control movement of the fog, it appears that with
wind as little as 2 mph or less, this would not be an adequate protection
method.
560.Bates, E. M. 1976. Agricultural weather service users conference. Experiment Station-Weather Service unnumbered report.---Personnel from the Weather
Service, Experiment Station, Extension Service, farmers, food processors and
the Oregon Department of Agriculture discussed agri-meteorological problems. Subjects considered were agricultural weather forecasts, crop types
most sensitive to weather, the need for agri-weather seminars and research.
A number of agri-weather problems were stated by various users of weather advisors and some suggestions for improving weather service were made.
561.Bates, E. M. 1976. Local climatological data for Oregon State University,
1975, OSU special report 277, 12 pp.---A table of monthly average values of
all climatological elements for the current year is presented along - with a
complete table of normals, means and extremes. Some of the extremes cover
a period of 80 years. Also, there are tables of probability of first and
last occurrence of 32°, 28° and 24° for autumn and spring in the Willamette
Valley. Records of solar radiation, 4-inch soil temperature, monthly temperature and precipitation back to 1931, monthly evaporation and a frequency
table of wind values are included.
562.Bates, E. M. 1977. Local climatological data for Oregon State University,
1976, OSU special report 277, 12 pp.---A table of monthly average values of
all climatological elements for the current year is presented along with a
complete table of normals, means and extremes. Some of the extremes recorded
includes an 80 year period. Also, there are tables of probability of first
and last occurrence of 32°, 28° and 24° for autumn and spring in the Willamette Valley. Records of solar radiation, 4-inch soil temperature, monthly
temperature and precipitation back to 1931, monthly evaporation and a frequency table of wind values are included.
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563.Capizzi, Joseph. 1977. Proc. Ore. Hort. Soc. 68:73.---The present status
of a number of important orchard pesticides is in doubt because of new EPA
regulations known as RPAR (Rebuttable Presumption Against Registration).
The adverse effects of RPAR on agriculture are discussed.
564.Covey, Ronald, P. Jr., and Paul Bertrand. 1977. Proc. Washington State
Horticultural Association. Vol. 73:173-179.---Fire blight, powdery mildew,
bulk-eye rot, blue mold, grey mold, Mucor rot, side rot, sprinkler rot,
pear scab, and Pseudomonas blossom blast are discussed. Control tactics
are presented.
565.Bertrand, Paul, and lain MacSwan. 1977. Proc. Ore. Hort. Soc. 68:71.--Various types of postharvest decay are discussed, along with the best orchard and post-harvest practices to control them.
566.Bertrand, P. F., lain C. MacSwan, R. L. Rackham, and B. J. Moore. 1977.
An outbreak of side rot in Bosc pears in Oregon. Plant Dis. Reptr. 61:
890-893.---During the 1975-76 storage season, the Rogue River pear-growing
area in southern Oregon experienced a serious outbreak of side rot in 'Bosc'
pears packed for fresh market. The fungus Phialophora malorum was recovered
in pure culture from nearly 80% of the affected fruit. The disease was not
uniform in occurrence throughout the area. Some lots contained as much as
30-40% decayed fruit while many others contained no decay. Laboratory tests
indicate benomyl may not offer any control for this disease. The fungus
was able to penetrate apparently uninjured skin of the pears.
567.Bertrand, P. F., Harley English, K. Uriu, and F. J. Schick. 1976. Late
season water deficits and development of Cytospora canker in French prune.
Phytopathology. 66:1318-1320.---French prune trees subjected to postharvest
moisture stresses developed significantly larger cankers following inoculation with mycelium of Cytospora leucostoma than did adequately irrigated
trees. Tree water status was monitored in terms of (i) relative water tension with a pressure chamber and (ii) percent bark moisture. The pressure
chamber gave a more sensitive evaluation of tree water status and provided
data that correlated well with canker development.
568.Bertrand, P. F., H. English, and R. M. Carlson. 1976. Relation of soil
physical and fertility properties to the occurrence of Cytospora canker in
French prune orchards. Phytopathology 66:1321-1324.---Twenty-six separate
plots, located in commercial plantings of French prunes, were surveyed for
soil properties and the occurrence of Cytospora canker. Trees with a high
incidence of Cytospora canker were found associated with soils that were
high in clay content and/or unable to supply adequate potassium. A regression equation developed from soil data and disease counts from 13 plots
in a 20-year-old orchard accounted for 88% of the variation in disease
occurrence. A similar equation developed from data from plots in 13 separate
orchards of various ages accounted for 74% of the variation in disease
occurrence.
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569.Bertrand, P. F., and H. English. 1976. Release and dispersal of conidia
and ascospores of Valsa leucostoma. Phytopathology 66:987-991.---Release
and dispersal of conidia and ascospores of Valsa leucostoma were studied.
Conidia were trapped during rains occurring in all seasons, whereas, ascospores tended to be most common in the spring. Ascospores were waterborne (released during rain or other wetness) or air-borne (released following
rain or other wetness). There was no evidence for any nonwater-borne release of conidia. Increasing time and/or temperature between rains and a
high rate of rainfall were correlated with increasing numbers of conidia
subsequently caught. Conidia were shown to be dispersed by wind-blown rain.
The distance of dispersal was correlated with the mean wind velocity during
the rain. Either conidia or ascospores were able to cause infection. Conidia, however, were 10 to 4,000 times more common than water-borne ascospores.
Pycnidia generally form during the first year after infection. The ascostromata do not form until 2 or 3 years later. Since prune orchards generally
are pruned on a yearly basis to remove dead or excess wood, conidia probably
serve as the major inoculum.
570.Bertrand, P. F. and Harley English. Virulence and seasonal activity of
cytospora leucostoma and c. cincta in French prune trees in California.
Vol. 60, No. 2, Plant Disease Reporter.---Susceptibility of French prune
trees to development of Cytospora canker and virulence of Cytospora leucostoma were studied in the field. Inoculation of trees with mycelium of C.
leucostoma indicated that vigorous trees were very resistant, and nonvigorous trees were much less resistant to disease development. In nonvigorous trees greatest canker development resulting from inoculation with
C. leucostoma occurred during the summer. In vigorous trees greatest canker
development induced by C. leucostoma appeared to occur during the dormant
season, with the cankers healing over during the late spring and summer.
Development of cankers resulting from inoculation of nonvigorous trees with
C. cincta was greatest in the spring and least in the summer. The optimal
temperature in culture for C. leucostoma (33°C) was higher than for C. cincta
(24 C). C. cincta made very little growth at 33°C.
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