FRIDAY MORNING SESSION
December 5, 1958

The meeting was called to order at nine-five o’clock by President
Steavenson.

PRESIDENT STEAVENSON: The meeting will please come to
order. We are anxious to do right by our Vice President and Program
Chairman this morning and get started approximately on time. We
have a very interestting topic for discussion this morning, to be super-
vised by our long-time member and ftriend, Ray Halward, ot the Royal
Botanical Gardens, Hamilton, Ontario The panel discussion 1s on the
propagation ol Prunus. Ray Halward.

Mr. Ray Halward assumed the chair

MODERATOR HALWARD: Thank you, Hugh. We are going
to have a very mreresting session this morning on the genus, Prunus,
one which hasn’t been too widely covered at previous meetings and one
of our most important groups ol ornamentals.

Our lirst speaker this morning, Richard Hampton, gained his for-
mal education at lowa State College. He 1s now serving at the Irriga-
tion Experiment Station at Prosser, Washington. He is to talk today
on “Propagation of Virus-Free Stone Fruit Varieties and Understocks.”

Dr. Hampton presented his paper cn the propagation ol virus-frec
stone fruits (Applause)

PROPAGATION OF VIRUS-FREE STONE FRUIT
VARIETIES AND UNDERSTOCKS
RicrArd O. HAMPTON
Ivvigntion Experiment Station
Prosser, Washington

INTRODUCTION

Investigation of stone-fruit virus diseases began in the early 1880’s
with the work of Edwin F Smith with peach-yellows Only five stone-
{ruit virus diseases, all aftecting peach, had been described prior to 1930.
Milestones in the development of the present knowledge include the dis-
coveries that certain peach viruses could be eliminated from budwood
by heat weatment (7,9), that certamn virus diseases which are masked
in sweet cherry could be detected by use ol index hosts (6, 11) and that
some viruses are seed transmitted (1,2,3) Much work must yet be
done 1n the following phases ot research with these viruses. host ranges,
symptomology, in-host behavior, means ol natural transmission, their
chemical composition and their control by heat treatment, host resist-
ance and chemotherapy.

In the United States, approximately fifty stone-fruit virus diseases
have been described. Since the complete host range ot many ot these
viruses 1s not known, the number atfecting each Prunus species has not
been established. Some are found in specific areas, e g. albino of cherry
in the vicinity of Medford, Oregon, while others are found i more gen-
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cral areas ol the United States, e.g. phony peach in the Southeast, peach
yellows and little peach 1n the Northeast and peach rosette in the South.
Necrotic ringspet has been reported widely i the United States as well
as other countries. The terminology of known viruses is not yet univer-
sally standardized and differences of stone-fruit virus strains and in host
varieties 1n the various continents mtertere with such standardization.

T'he effects ol various stone-fruit viruses on growth and/or vield
of clones ot P. cerasus and P. avium have been measured by workers in
Missour: (14, 15, 16), Oregon (12, 13), Pennsylvania (10) and Wiscon-
sin (17) as well as in England (18). 'The seriousness of their eftects
have varied from shlight to intense among viruses and among host species
and clones used 1n the nvestigations.

Occastonally some virus-host combmmations may result in death of
the host 1n 1-3 years e.g. virus gummosis 1n apricot, Lambert mottle In
Lambert cherry, aibimo in sweet cherry and necrotic ring spot in the
Shirofungen variety ot P. serrulata  Other virus-host combinations may
result i delinite and characteristic symptoms with perhaps reduced
yield and vigor but without direct death ot the host, €. g. twisted leat 1n
Bing cherry, mottle leaf in Bing and Royal Ann, rugose mosaic, rasp
leaf and rusty mottle i most sweet cherry varieties, and apricot ring pox
in certain apricot varieties. Certain virus-host combinations may re-
sult 1 few obvious symptoms but may be demonstrated to reduce vigor
and/or yield, e.g. necrotic ring spot In most varteties of sweet cherry
and Montmorency sour cherry and sour cherry yellows, sour cherry bark
splitter and sour cherry mid-leal necrosis in Montmorency (13).

The detection ol “masked” viruses 1s accomplished primarily by the
use of virus-sensitive “index” plants. For instance, necrotic ring spot
may be detected by placing the juice of macerated leaves from a suspect
tree 1nto cucumber or by placing buds trom a suspect tree onto trees ol
Montmorency sour cherry, Shirolugen, or seedlings ot P tomentosa,
since these plants react to this virus.

Natural tree-to-tree spread ol stone-lruit viruses has been observed
and recorded (19). This could account lor virus spread in scion and
seed-sourcce blocks  All stone {ruit viruses are bud and gratt transmit-
ted. The nccrotic ring spot virus ts transmitted through the seeds of
Mazzard (2) and peach (3), while both ring spot and sour cherry yel-
lows are transmitted through the seeds ol Mahaleb and Montmorency
(1) These points should stress the importance of propagation trom
approved, indexed scion and understock sources.

REGISTRATION OF SCION AND SEED-SOURCE TREES
AND NURSERY STOCK CERTIFICATION

Stone frurt certilication programs have been or are being establish-
ed in California, Michigan, Minnesota, New York, Oregon, Washington
and other states. This certification will be based on trueness to variety
and [reedom from known virus diseases. The basic approaches in ob-
taining these objectives are similar in many cases and ultimately must
involve establishment of blocks ot registered scion- and seed- source trees
which are maintained under a program of systematic indexing tor virus-
es. Once blocks of supposedly virus-free trees are established, it is neces-
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sary to continue indexing procedures and to remove those trees which
are later found to be infected. Outlines for certilication and scion-
source utilization are shown in Figures 1 and 2.

Figure 1.—General outline for nursery stock certification.

SELECTION OF SCION—AND SEED-SOURCE TREES,
BASED ON TRUENESS TO VARIETY AND APPARENT
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(Established in Permanent, Preferably (Established in Permanent, Preferably
Isolated Blocks and Indexed at Deter- Isolated Blocks and Indexed at Deter-
mined Intervals) ‘ mined Intervals)
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(Used for Budding on to Seedlings from

(Used as Understocks in the Production Registered Seed-Source Trees, or for
of Apparently Virus-Free Propagations) cuttings)

Figure 2.-~Utilization of registered scion-source._trees.
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USAGE AS UNDERSTOCK TYPES

=&
USAGE AS OWN-ROOTED SCION SELECTIONS

Sprays to control possible insect vectors ol stone fruit viruses 1 estab-
lished blocks are being considered.

Two major difficulties are apparent. In the [irst place, the estab-
lishment and maintenance of large blocks of seed source trees is expen-
sive. Secondly, the task of indexing and evaluating both seed-source
and scion-source trees by certifying agencies, on a state-wide basis, be-
comes very great. Close cooperation between nurseries and certifying
agencies is essential in surmounting such difficulties.
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UTILIZATION OF REGISTERED SCION
AND SEED-SOURCE TREES

Once virus-free trees are established, production ol virus-Iree seeds
and seedlings and propagation ol virus-lree clones becomes possible.
Where propagation is by budding, virus-lrcedom 1s highly mmportant in
both the understock and the scion. Prunus species and varieties which
lend themselves to propagation by cuttings enable the propagator to
eliminate the use ol the understock, and consequently virus freedom 1n
the clone 1s ol prime mmportance.

CONSIDERATIONS FOR PROPAGATION BY CUTTINGS

Unfortunately, under most conditions propagation survival is low-
er as either soft- or hardwood cuttings than as budded seedlings, and
also the quantity ol budwood required 1s greater. It 1s not uncommon
to achieve 1009, rooting in soltwood cuttings [rom certaimn clones ol
P. mahaleb. However, unless carry-over conditions are unusually well
controlled, field establishment of a high percentage ot thesc propaga-
tions becomes ditticult The principle obstacle i producing finished
cuttings of those species i which rooting can be induced has proven to
be survival following rooting Permutting softwood cuttings to go 1nto
dormancy normally, without transplanung untl compleuon of dor-
mancy, seems to result mn better survival

Optimum conditions for rooted cuttings during dormancy appear
to be the following- 1) temperatures between 35 and 40° F. to reduce
respiration, and relative humidity above 809 to reduce water loss, 2)
moisture percentage in the rooting medium which 1s high enough to
prevent drying out of roots and low enough to prevent rottung by bac-
terta and fungi. Translerral immediately alter rooting appecars to dam-
age newly formed roots and increase probability for damage by these
organisms. Moreover, the possibility ol such damage 1ncreases when
the plants are dormant as opposed to actuively growing.

One promising approach involves the manipulation of cutungs so
that rooting can be mduced immediately following dormancy and so
that root branching and ditferentiation can precede the lollowing dor-
mant period This has been accomplished at East Malling 1n England
(4, 5, 8) by taking cuttings in Scptember betore leat ftall, treating with
root inducing hormone and planung in cold frames. Callus tormation
occurs prior to dormancy. Root-lormation and development occurs the
following spring and summer Then n the succeeding lall when the
propagations go into dormancy, root development and branching 1s well
ocrounded. Plants ol this type are better suited to handling and trans-
planting, with less root mjury and less damage by micro-organisms dur-
ing dormancy. Mariana, Prunus cevasifera gigantea, i Calilornia and
St. Julian, varicty ol P. cerasifera, in Oregon and Briush Columbia, are
commercially propagated as cuttings by methods partially based on this
principle. :

PURPOSES AND LIMITATIONS OF PROPAGATION
BY CUTTINGS

Purposes ol propagation by .cuttings fall: into two general categories:
1) clonal maintenance and 2) quantty clonal increase. Fulfillment of
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the former 1s usually quite successtul, except in the very dithicult-to-root
Prunus species and varieties, since low survival 1s not especially disrupt-
ing. However, mm the case of the latter purpose, in which large num-
bers of linished rooted propagations are required, high percentage sur-
vival becomes important. 1t is here that exacting procedures and con-
trols are olten necessary. For the average nurseryman, propagation by
cuttings ol any random species and variety ol Prunus tor the purpose
ol quantity increasc may not be practical, at least unul relatively inex-
pensive and successiul measures have come into use. ‘The most Leasible
method of propagation ol the majority ot Prunus spectes and varieties
seems to be budding ol selected and indexed scion sources on seedlings
from apparently virus-iree seed source trees. However, 1n research
stuchies involving uniform understocks and self-rooted scion selections,
and in large-scale nursery operations, a premum is placed on high per-
centage survival in large numbers ol rooted cuttings. Results obtained
in these realims may cventually lead to methods suited to general com-

mercial practiccs.

DISCUSSION AND SUMMARY

At least lilty stone fruit virus diseases have been described in the
United States. All these viruses arc graft and bud transmitted and
some are known to be seed transmitted. Perhaps the most important
control measure 1s avoidance ol the use of virus inlected scions and un-
derstocks m the nursery. Propagation of clones by cuttings olters the
advantages of clonal mcrecase of understocks and ol eliminating scion-
rootstock mcompatability  Virus transmussion to scions through seed-
lings originating from contaminated seed-source trees 1s also avoided.
At the same tume this method ofters the disadvantage ol requiring spe-
cial, well controlled and more expensive production measures.

Except [or a few extremely-ditticult-to-root Prunus species which
require precisc and expensive mampulation, at least small percentages
of linished clonal propagations from cuttings can be produced. The
standard budding procedure, supported by the use of scions and under-
stocks free of known viruses, appears at present to constitute the most
practical means of stone-fruit-variety propagation.

LITERATURE CITED

1. Cauon, Donald. 1952. Further studies on transmission of ring-
spot and cherry yellows viruses through seeds Phytopathology
42: 4.

Cochran, 1.. C. 1946. Passage of ring spot virus through Mazzard
cherry sceds.  Science 104: 269-270.

8. Cochran, L. C. 1950. Passage of ring spot virus through peach
seeds  Phyvtopathology 40 964.

4. Garner, R. J. and E. S. ]J. Hatcher. 1955. The intluence of
source and growth substance on behavior of apple and plum cut-
tngs Journal of Horticultural Science 30: 116-128.

5. Hatcher, E. S. J., S de Boer and R. J. Garner. 1955. The in-
fluence of soil environment on the behavior of apple and plum
cuttings. Journal ot Horticultural Science 30: 268-281.

83

N



6. Hildebrand, E. M. 1942, Indexing cherry yellows on peach
Phytopathology 32: 712-719.

Hutchins, L. M. and J. L. Rue 1939 Promising results ol heat
treatments lor inactivation ol phony disease virus 1 dormant

peach nursery trees. Phytopathology 29. 12.

8. Knight, R, € and J. Ames, and A W. Wilt. 1926-27 The vege-
tative propagation ol truit tree rootstocks. Rep. E. Malhing Res.
Sta. 1[ Suppl lor 1926-27. 11-30.

9. Kunkle, L. O 1936. Heat treatments for the cure ol yellows and
other virus diseascs ol peach. Phytopathology 26: 201-219

10. Lewis, ¥. H. 1951. The ellect ol ring spot and yellows on the
vield of Montmorency cherry. Phytopathology 41: 24.

11 Milbrath, J. A, and S M. Zeller. 1945 Latent viruscs in stone
fruits. Science 101: 114-115

12. Mulbrath, | A. 1950. Latent ring spot virus ol cherrtes reduces
growth ol nursery trees. Plant Disease Reporter 34: 374-375.

13 Milbrath, J. A. 1957. Ettect ol some sour cherry viruses on
growth of young orchard trees. Phytopathology 47: 655-657.

14. Millikan, D. F., and A. D. Hibbard. 1952 Influence ol virus
upon the growth ol one year old sour cherry nursery trees Phy-
topathology 42: 470.

15, Millikan, D. F. 1953 The intluence ot the ring spot vitus on

growth of one year old sweet cherry nursery trees. Phytopathology
43: 480.

16. Milhkan D F. 1955, The influence of inlection by ring spot
upon the growth of one-year-old Montmorency nursery trees

Phytopathology 45: 565-566.

17 Moore, | D. 1946. Relation ol sour cherry ‘yellows to yicld.
Phytopathology 36: 400.

18. Posnette, A F., and R. Cropley. 1956 Virus diseases ol cherry
trees 1in England 11 Growth suppression caused by some viruscs.
Journal of Horticultural Science 31+ 298-302.

19. Unpublished results, Irrigation Experiment Station, Prosser,
Washingten.

|

3 e S K K

MODERATOR HALWARD: [ think we will dispense with the

question and answer period. If we have any time at the end ol the pro-
gram we will work them i1n at that ume.

Our next speaker this morning will discuss the “Propagation of
Prunus Species and Varieties.” This topic will be presented by Mr.
W. A Cumming of the Experimental Station, Morden, Manitoba, where
he has been for some three years. Previously he worked at the Plant
Protection Division ol the Federal Government and has done some work
with Dr. Skinner. I now give you Mr. Cumming.

Mr. Cumming presented his talk an “Propagation of Prunus Species
and Varieties”  (Applause)
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