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RECOMMENDATIONS FOP. CONThOL OF BUNCHY TOP AND DIEBACK

NEMATODE DISEASES OF LILITJM LONGIFLORUM
by

Frank P. McVihorter, Plant Pathologist
H. H. Milisap, Agent and Research Assistant

United States Department of Agriculture and

Oregon State College Cooperating

These recommendations for controlling nematode diseases of Easter lilies

are based on the 1944-.45 experiments in lily-growing areas of Oregon and on an

analysis of the 1945-46 commercial treatments which involved treating approxi-

mately 52 tons of lily bulbs in hot water-Formalin. The commercial treatments

of 1945-46 may be rated as at least 99 successful. The following specific

recommendations are based largely on this experience.

PURPOSE OF TREATENT

It must be clearly understood that the hot water-Fornialin treatment is

primarily intended to control the nematode disease Dieback and Bunchy Top. It

is not claimed that the treatment will improve the growth of bulbs that are free

from nematode infection. This heat treatment is intended primarily as part of

the program for control of nernatode diseases. The recommendations are for va-

rieties of Liliuin longiflorum only.

PROCEDURE FOR CON'OL OF NEMATODES

1. All Bunchy Top plants should be rogued and destroyed long before dig-

ging time. Bulbs having Bunchy Top history are of poor quality.

2. Dieback plants that develop early in the season should be dug and

destroyed. Later in the season it is very difficult to distinguish Dieback plants

from plants injured by B9trytis blight. It is advisable to remove the tops from

suspected plants to reduce possible soil infestation. The tops should be burned.

a. Occasional plants showing either Bunchy Top or Dieback symptoms

may be found in fields planted with treated bulbs. Such plants should

be carefully rogued as part of the control program. Some growers have

eliminated nematode infection by continuous thorough roguing. The corn-

bining of roguing with hot water-Formalin treatment seems the ideal pro-

cedure to control nematode diseases in lilies.



2

3. Plantings of lilies that were effectively treated during the current

season should not be given the hot water treatment-Formalin two years in succes-

sion.

4. Bulbs that are to be marketed for forcig purposes must not be heat-

treated before shipment to Eastern markets.

5. Stocks which developed nematode diseases during the current season

should be treated in hot water-Formalin as described below0

6 The bulbs should be dipped in a mild disinfectant as a protectant

against rots after treating in hot vater-Formalin.

HOT TATErt ThEATNT

When to treat: The treatment time must be correlated with planting time.

The treatment may be applied at any time after the bulbs are dug, provided they

are planted within three days after treatment. If not planted shortly after

treating, the hulb may become dormant or may rot. Each grower should make ar-

rangements so that treating and planting can be carried out coincidentally.

The hot water-.Formalin bath: Treat the lily bulbs or planting stock in
hot water containing Forrnnin, one pint to 25 to 30 gallons of water. Vhen so

mixed the Formalin s diluted l2O0 to i250. The temperature should. be 1110 F

and held to variations ab-re and below this temperature of not more than '°. The

length of treatment should be not less than one hour computed from the time the

water comes back up to temperature after the bulbs are immersed, The total time

should not be more than an hour and thirty minutes, The above recommendations

must be followed closely to insure control of the nematodes and avoid injury to

the bulbs.

Formalin may be purchased in containers labelled either Formalin or

Forma1dehyde. In either case, the liquid recommended contains 37 to 40 formal-

dehyde gas in water, When making up the treating bath use one pint of the com-

mercial solution to 25 to 30 gallons of waterG

The temperature of the water before the baibs are placed in the treating

vat should be around 112 - 113° F so that the drop in temperature which follows

immersion of cold bulbs can be quickly adjusted. The proper temperature for the

bath prior to immersion of the bulbs should be determined for each treating vat.

The length of treatment should be computed from the time the water comes back up

to temperature after the bulbs are immersed

A thermometer must be used that is calibrated and accurate to ° F or less.

CONTAINERS FOR BULBS AND BULBLETS

Buiblets should be held in wire containers of not more than 6 inches in

thicmess to permit uniform circulation of water during treatment.
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If special containers for lily bulbs are not available, the large daffodil
bulb containers can be divided into 7-inch or 8-inch sections by fastening false
bottoms in them with cleats.

HOW OFTEN SHOULD THE FORMALIN BATH BE CHANGED?

The same hot water-Formalin bath may be used four or five times if the
originaJ volume is maintained by adding water containing 1:200 Formalin. When
the bath is discarded wash out the tank with hot water or steam.

DIP THE BULBS IN A DISINFECTANT AFTER HOT WATER TREATWNT

It is strongly advised that all bulbs or huiblets be dipped in either
Wettable Spergon or in Tersan* (new name for Thiosan) immediately after they have
been removed from the hot water-Formalin bath. This is to prevent development of
bulb and root rots.

Dip the bulbs after the heat treatment in ettahle Spergon, 1 pound to
25 gallons cf water, or in Tersan, 1 pound to 8 gallons, for two to five minutes.
Excess water should be drained off the bulbs before they are immersed in the dis-
infectant,

PLANTING THE TREATED BULBS

The length of time the lily nematode elenchoides olesistus is able to
live over in the soil has not been determined. From experience with other
nematode diseases, a niinimu.m time of three years between lily crops on the same
land is advised. Crop rotation is advisable for other reasons, such as prevent-
ing bulb rots, and maintaining good soil culture.

The treated bulbs should, therefore, be planted on land where lilies have
not been grown for at least two years.

Plant the treated bulbs at once if possible. The commercial trials show
that this is very important, All injury to bulbs observed during the present
season was associated with delayed planting or use of defective thermometers.

If inability to get the bulbs treated at the desired time or unfavorable
planting conditions make it impossible to synchronize the treating and planting,
the treated bulbs must be carefully stored. They must not be allowed to dry out
to the condition where they begin to shrink and appear flabbyD They must not be
ledso deeply that they will heat in storage. If the bulbs or bulbiets cannot

be planted at once they should be carefully packed in damp peat and kept at tem-
peratures ranging from 50 to 650 F.

* When using Tersan follow recommendations made by the manufacturers to
prevent accidents during the handling of the chemical.
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SUMMARY OF PRECAUTIONS

1. Ue an accurate thermometer.

2. The Formalin must be accurately measured and diluted so that the
concentration in the treating vat is not more than 1:200 and not less than 1:250.

3. After the bulbs are treated they should be handled in clean trays or
trays that have been boiled or steamed so that re-infection will not occur.,.

4. Stems with stein bulblets attached should not be piled in wet piles or
stacks as this procedure can increase nematode infection and make control by hot
water more difficult.

5. Stems and other debris accumulated during the harvesting of the bulbs
and removal of the stern bulbiets should be destroyed by burning or by burying.

6. Plant treated bulbs within three days after they are treated. If this
is impossible, store them with great care.

WHAT TO DO 'iITH STOCKS TREATED THE PREVIOUS YEAR

Treating with hot water-Foriia1in is not advised trvo years in succession,
except (1) where the 'evious treatment failed to control the nematodes effec-
tively and (2) where the bulbs were replanted in infested soil and the plants be-
come reinfected. A cold dip for all planting stock is advised as directed below.

COLD DIP IN DINFECTANT ADVOCATED FOR ALL PLANTING STOCK

It is advisable to dip all planting stock either in Wettable Spergon, 1
to 200 (1 pound to 25 gallons) for 5 to 10 minutes, or in Tersan, 1 to 60 (1
pound to 8 gallons) for 3 to 5 minutes. These treatments will materially improve
the growth of the plants if incipient root rots are present in the bulbs. Dr.
C. J. Gould of the Western Washington Experiment Station has experiments in prog-
ress that again show the importance of these and other fungicidal dip treatments
to insure good uniform growth from planting stock. Commercial growers have found
cold dip treatments consistently beneficial and we strongly recommend them as a
general procedure before planting.

The above cold dip recommendation applies to all stock whether or not it
has ever been treated in hot water.


