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ABSTRACT 
Except in new nurseries, damping-ofl in British Columbicz forest nurseries 

lras remained below serious levels. Modification of  nursery practices has served 
to reduce losses. The use of a suitable, sandy cover soil has been eflective. 
Lowered fertility o f  the soil, thortgh a problem in itself, appears to decrease 
incidence o f  damping-off. The acidity of  the soil in coast nurseries may have 
afforded some natural control of the disease. From investigation. on the control 
of damping-off, there appears to be promise in the use of  peat as a planting 
medium for stratified seed, and, based on experiments with unstratified seed. 
in the application of  fungicides to cover soil. In view of  the present low degree 
of the disease, there would appear to be an opportunity for research directed 
to the biology and control of fungi known to be capable of causing sudden 
outbreaks, without the urgent need o f  finding immediately effective control 
measures. 

The purpose of this paper is to bring together observations made by several 
investigators on damping-off in British Columbia nurseries. 

Forest nurseries in British Columbia are utilized chiefly in the production 
of 2-0 stock of Douglas fir of which the average annual production in the last 
five years has been approximately 8,000,000 seedlings. Of the four nurseries 
operated by the British Columbia Forest Service, the three on  the coastal areas 
possess fairly acid soil while the one in the interior has alkaline soil. Almost all 
the Douglas fir seed used is unstratified, and the nursery methods employed are 
those developed at the Green Timbers Forest Nursery (15) with modifications 
to suit local conditions. Within the framework of these conditions and practices 
damping-off losses remain low. Darnping-aff i s  presentewrlr_yeu-and-the losses 
it causes are irr-eguia! in occurrence, but the deviations from expected losses 
a 6  not sufficient to affect seriously the planting program of the British Columbia 
Forest Service. The practice of compensating for expected seedling loss by 
sowing more thickly has during a considerable number of years given adequate 
results in the coast nurseries. In its interior nursery, the Forest Service has 
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observed little damping-off although the pH of the soil there may be within the 
optimum range for the development of the disease. DataS of the Forest Service 
indicate that loci of high alkalinity and salinity as such constitute the most 
pressing nursery problem there (8) .  

The following discussion is based on observations made only at the coast 
nurseries on damping-off of Douglas fir, but literature from other sources is 
cited wherever pertinent. 

FUNGI ASSOCIATED WITH DAMPING-OFF 
In the three coast nurseries, Rlrizoctonia in particular has been associated 

with early damping-off losses while Fusariurn spp. have been associated with 
later losses, at least as frequently as Rhizoctonia. Phthiurn spp. at all times 
appeared to be less important. observations made outside of the province 
indicate that virulent damping-off associated with Fusaria is uncommon ( 5 )  
or imply that it occurs under special conditions (6).  At the Duncan nursery, 
however, Fusarium oxysporum Schlect. is the fungus almost always associated 
with late damping-off and, at that nursery, it may cause a large part of the total 
damping-off losses (4, 11). 

ACIDITY OF THE SOIL 
It is believed t&t _the acidity: of _the soil in the three coast nurseries& 

influen~aLir?_-r~d~cing~darnping-off- and in determining to some extent the 
fungi associated with damping-off. High acidity of the soil is generally con- 
sidered beneficial in reducing damping-off (7, 10, 14), at least that caused 
by Pythium spp. 

USE OF STRATIFIED SEED 
Although rapidg~minat ion _may cause many seedlings to escape damp- 

ing-off (5, lo ) ,  the British Columbia Foes t  Service uses unstratified Douglas 
fir seed that requires an extended period for germination. Bier's (2) observa- 
tions during three years at the Green Timbers Forest Nursery, British Columbia, 
indicated that the usage of dry-stored seed may have been a factor in prevent- 
ing serious losses from damping-off. The nearly simultaneous germination of 
stratified seed might facilitate a sudden spread of the disease under favorable 
conditions if no control measures were practiced. More recent tests by the 
Forest Service at its Duncan nursery, which are being continued, have not 
shown excessive damping-off of seedlings from stratified seed. 

CULTURAL METHODS 
It has been suggested by British Columbia Forest Service staff personnel 

that low available-nitrogen content has become limiting to damping-off fungi in 
the nursery soils from which repeated crops of seedlings have been removedG. 
Laboratory experiments carried out by Bier (2) and Buckland ( 3 )  gave promise 
that damping-off could be kept to a minimum even if stratified seed were used, 
provided that certain precautions were followed. Under the conditions of their 
experiments, the use of acid peat as a planting medium gave satisfactory 

'Many seedlings with purplish green foliage were observed. Although most of the soil in 
the interior nursery has a pH about 7 to 7.5, the areas treated in the Forest Service 
expeniment have a mean pH, before treatment, above 8.0. 
'The pH at Green Timbers averaged about 5 .5  in 1947 ( I  1 ) .  
'Lowered fertility is a problem since many seedlings remain too small and are culled at 
planting time. 
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control. For nursery use a tendency for the peat to dry and blow away unless 
watered excessively would, however, have to be overcome0. Buckland (4) later 
found germination of unstratified seed was reduced when covered by peat at 
the Duncan nursery. 

The British Columbia Forest Service has experienced damping-off as 
a problem in newly-established nurseries but has found in these nurseries that 
it can be reduced by various means following several years of operation. For 
instance, in the Duncan nursery, damping-off losses were high at first (4) 
and seedling growth was rapid for 3-0 stock (indicating high soil fertility). 
Later, damping-off was less, and the rate of seedling growth was moderate. 
Improved physical conditions of the soil and the practice of covering the seed 
with a sandy cover soil are believed to be important influences in reducing the 
losses from damping-off. Failure to apply "imported" cover soil in soil 
treatments has been observed to result in a reduction of the seedling stand (4). 
There is some difference of opinion regarding the effectiveness of suitable cover 
soil against damping-off. According to Davis et a1 (S), it is desirable to have 
soil cover which will not cake and delay the emergence of seedlings, although 
the use of pure sand does not have as much value in preventing damping-off 
as has been attributed to it. On the other hand, Riker et a1 (9) state, "The 
Evergreen Nursery, Sturgeon Bay, Wis. has eliminated its damping-off prob- 
lem by covering the seed with Lake Michigan sand." Toumey (13) had uniform 
sliccess in preventing loss from damping-off in spring-sown seed beds by 
practicing the following method. After the seed was sown, subsoil from a depth 
of two or more feet beneath the soil surface was used for covering the seed. 
This method was successful in the large New York State nurseries. 

If the satisfactory stands obtained by present methods of nursery culture 
continue, the practicability of further control would depend on very low costs. 
A low-cost treatment, application of sawdust on cover soil, was tried out during 
the second year of operation of the nursery at Duncan. Increased stands resulted, 
in some instances (4). Application of sawdust was again tested in the following 
two growing seasons. Some reduction of seedling stand resulted. One test of 
the application of sucrose to the soil, made concurrently with the last of these 
experiments on the application of sawdust, gave a considerable reduction of the 
stand (11). 

Experiments on the control of damping-off with fungicides were also 
carried out at the Duncan nursery (1 1) .  For simplicity in application, a small 
number of fungicides were tested by applying them to the surface of planted 
beds. In 1948, Bordeaux mixture, Semesan, and Ferbam were applied just after 
the seedlings had started to emerge, and again, within two weeks. In 1949, 
Rordeaux was applied once, just before the seedlings began to emerge. The 
fungicides appeared to give some protection to seedlings as indicated by stand 
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increases of approximately 10 percent. No  appreciable increase in stand was 
obtained by dusting the seed with Semesan. 

There is no guarantee that the present low level of damping-off will 
continue, particularly in the interior nursery at Cranbrook where the soil is 
alkaline. One instance (16) has been cited of a nursery where heavy losses 
occurred after 18 years of operation with no previous record of serious damp- 
ing-off. Further research on damping-off would have value as insurance 
against future outbreaks of the disease. I t  is possible that efficient fungicidal 
treatments with low cost could be developed. Berbee et a1 report (1) that they 
obtained adequate protection of spring sown red pine from ~ ~ t h i ; m  irregular> 
and Rhizoctonia solani by pelleting with as little as 2 oz. tetramethylthiuram 
disulphide and 1 oz. methyl cellulose per pound of seed. 
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