: Productlon of Vlrus—Free Seed 1n Britlsh Columhla

' - N.S. erght o s
c.n Research Qtatlon 6660 N W, Marlne erve, Vancouver 8 B. C

"It is common knowledge that most, if not all, of the pot-
atoes grown in North America are infected with potato virus S
[rvs], potato virus X [PVX] or both. :Some of our major warie-
ties such as Netted Gem (Ruseet Burbank] and White Roxe are .
‘infected with both of these viruses. .. Under good growing. con—
ditions. neither one seems to cause obvious symptoms on North ..
American varieties and it is unlikely that they seriously af-
fect yleld or quality. Cpinions differ widely on .this matter.
but, in the absence of virus-free samples of most varletles,“,
the effect of these viruses remains more or less unknown. Dur-
ing the past two years Miss Frances Mellor and Dr. Richard Stace-
Smith, plant pathologists at the C.D.A. Research Station in Van—
couver have developed a technique to eradicate PVS and PVX. ' They
have been able to eliminate these viruses from all the varieties
which are grown in British Coluwbia and their treated plants are
being increased within the framework of an existing Elite Seed
Program. I have been asked to tell you how they eliminated PVS
and PVX, to list the varieties which ‘have.been treated, and to
descrlbe how our Foundation Seed growers hOpe to replace pre—_ :
sent stocks w1th V1rus—free clones.' :

‘ In the present 1Fllte seed program in British Columbla all
tubers used for clonal increase are free of the viruses which
cause dlagnostlc symptoms .on potato and are free of mild strains
of leaf roll virus and splnale tuber virus. The virus-free
clones are free of these viruses and are also free of PVS and
PVY,  Although one or more potato viruses may still be discov-
ered and may be present in the so-called virus-free stocks, 1t
~is correct.to say that the tubers used to-initiate clones of
virus- free stocLs ‘are free of all known viruses. .

hraelcatlon of PVS and PV %proutlng tubers or recently-
rooted potato cuttings were" grown in a chamber where they were
subjected to diurnal light, to air tem%erature of 33-37°C [92~
980F] and to.soil temperature of 30-32°C [86-909F].  Plants
were grown under these conditions for at least eight weeks. .
After that time very small buds or immature stems which measured
0.3 to 1.0 mm. in length were removed asepiically from the points
where leaf petioles 301ned the main stems. These buds were tran-
sfered. to tubes containing nutrients and were incubated under
‘lights at room temperature. ‘Roots and stem'apperared in 2 to 8.
weeks. "hen these were 2 to 3 cm. long the plants were trans-. -
ferred to soil in the greenhouse and held under mist for a day.
Plants became establlshea quickly and grew well. Some of them
were free of PVS and PVY, 'Initial indexing for PVX was done
when the plants were bransferred from the culture tubes. A
small leaflet from each plant was macerated in a drop of water
in a porcelain spot plate and used to inoculate Gomphrena glo-
hoso 1I.. Plants that caused no reaction on G. glohoso were Test-
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ed by electron mlcroscope examlnatlon of a leaf dip preparatlon.
Flexuous rod-shaped particles were assumed to be PVS,. . Plants
that appeared to. be free of PVY and PVS were tested at intervals
by the tube. pre01p1t1n serologlcel test. This test consists of
mixing the juice extracted from-a test plant with the blood ser—
um of a rabbit which has been given one or more 1n3ect10ns of-
purlfled virus, = These tesis are quite specific; if a precipi-
tate occurs it means that the wvirus used to: make the antiserum
is- present in ‘the test plant. . This test, using: PVY and PV3S spec-
ific antiserum, was applied to the epparently virus~free plants
at regular intervals during the time they were growing in the
greenhouse and in the fleld Needless to. say, eny 1nfected planus
were dlscarded i § : R

Varletles.g Vlrus free tubers or plants of the f0110w1ng
varieTTes are available: Netted Cem [Russet Burbank], White
Rose, Red’ Dontlac,:”arba «plcure Kennebec ‘Norgolc T’ussse*i:
Rarly Rose,. Norland, Canus, Carlboo Green Nountaln, fundy,'ﬁee
bago, Red La Soda, and’ Trlsh Cobbler. In 1967 emphasis was plac-
ed. on the increase of Netted Gem and ”hlte Fese., This year we
plan to place ma]or emphasis ‘on the inerease of virus-free. T(en--

‘ nebec,,Red Pontlac Norcold “ueset .Jarly-uose, Norland and
‘**ar:ba. _ F U B .,.‘ _ _

_ Inltlal 1ncrease by Otem cuutlngs.ﬂ ?urlng thie early months‘
of 1967 when -The Tirst virus-Iree clones were available it was
reasoned that the best way to avoid contamlnatlon in the tield
would. be-to: plant the.clones in Pemberton, one of our: best-seed
-predu01ng areas,; in a plot which would be: glvcn as mach, 1501&-
tion.as. p0851ble._ -To-avoid Spreedlnv viruses by’ meqno;of con-
taminated machinery: it was’ decléed 4that the plot should be cared
for by hand during the- season, Portunabely, My, 8lifford Ron-
ayne,.an Elite seed: crrower, agreed to worh“.luh us. It eeened
de81rable to procduce in the greenhouse as Tany: plants ag possi-
ble.so:that the field plot-woulé be a reasonable size.,  In: fﬂCu

vie h0ped “toproduce enough- virus=free seed-of- Netted Sem. and.
¥White Rose to allow:lr. Donayne to dispose of:all.of kis in=
fected stock and plant only virus-free stock in 1968, 'Mr. T.F.
[Ted ] CGole, an official of the C.D.A, Plant. Protectlon Division
and M1, “Fred Groessner, one of: our: ‘greenhousemen, ‘undertook to
proPagate the virus-free c¢lones. by stem cuttings.  ¥len the.
first virus-free plant of sach variety was 10 to 12 inches’ tall
the tips were removed to" stimulate axillary. growth of steme._
When these reached. 5 inches in 1ength their tips, about.3 inches
‘long, were tTemoved and set in washed, sharp. 3en6 A rooting’
~hormone  was usually: used :but was not- essentlel -In approximat-
ely 10:-days: the. cutt1ngs had rooted and were. trensplantee to a
groenhouse bench, 'As successive- c¢rops of cuttlngs grew they
‘were removed and: rooted Cuttings rooted in greenhouse flats of
sand were transported over 100 mlles by truck for fleld plantlng.

_ In the fleld -cuttlngs were planted 1n the hottom of a shal-
low trench and: watered lightly.' Survival was close-to 100%.  *s
the plants grew, soil was added to ‘the trench to bury more and

" more of -each stem, After hilling, ‘the base of the cutting and
the orlglnal roots. of a fully grown plant were 6 to 8 inches bhe~
10w the soil surface. . The ‘cuttings produced v1gor0us_°nd uniform
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plants and a good yield of tubers, TFrom a single White Rose
plant which was transplanted from test tube to soil in January,
1967, a total of over 2,000 rooted cuttings were planted be-
fore the end of June and these yielded 4,860 1b. of tubers. A
similar increase was made with Netted Gem of which a total of
4,300 1b, of tubers are on hand., e achieved our objective and
this year Mr, Ronayne's entlre potato acreage w111 con51st of
v1rus-free clones.

Avoldlng:contamination.‘ To avoid contamination frovaol—
unteers and from virus—infected crops and to ensure that the
best use is made of the limited quantities of virus-free pota-
toes available at this time an agreement on procedure for virus-
free seed potato production in B.C. for the period 1967-1969
has bheen drawn up. The pr1n01pal features of the agreement are
as follows' B ' ' ‘

- 1. \ll virus-free potatoes produced from euttings and
tubers supplied by the C. Research Station become the
property of Mr. Clifford Ronayne, Pemberton. '

2. None of the potatoes produced in 1967 w111 be sold or
'glven away by Mr. Ronayne. :

3. &rrangemonts for sales andé dlstrlbutlon of tubers pro-
duced. in 1968 are the responsibility of Mr. Clifford Ron-
~ayne but are subject to approval of the Pemberton Seed Con~
“trol. Area Commlttee and seed potato certlflcatlon officials
1n Vancouver,

4, Orowers whose farms are located within the Pemberton
Seed Control Area or the Cariboo Seed Control Area will be
given first choice for the seed available for 1969 plant-
ing.

~.planting must apply for same on or before July 2, 1968,

6. Growers who apply for virus-free seed for plantlng in
1969 nmust agree

Fa] to plant the virus-free seed in a field in which
potatoes have not been grown since 1965 or in a field
which was swnmer fallowed in 1968 and which was 1nsPec-
ted for control of volunteer potatoues; A

L [b]_ to plant only virus- free potatoes on the farm;

{c] “to dlSpose of all 1nfected tubers, peellngs sprouts
and other refuse other than by feeding to livestock, un-
less there is no risk that one or more of such potatoes
will be carried in manure or by other means to a field
to bhe used for growing virus-free potatoes;

[d] to avoid using tractors, sprayers, cultivators,
diggers, or other machinery in a field of virus-free
potatoes after the same equipment has been used in a
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. field of other potatoes, unless the equlnment is thorou-
ghly cleaned and dlslnfected

7. TFields which qualify as Foundation Seed and .in whléh'no

- - plants are found to be infected with potato viruses S or X,

and which, in the opinion of the inspector, have not been
exposed to contaminatiobn by any means, will be eligidble for
virus-free status. The produce of such fields, after pas~
sing prescribed tests for viruses and contingent upon the
- crop meeting all requirements of Foundation Seed, may be

- tagged "v1rus—free" by the qeed Control Area Commlttee.
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