
THE EFFECTS OF FUEL OIL APPLICAT10NS ON THE SUMMER BURNING 
OF JACK PINE SLASH 

D. E. Nelson and F. D. Irvingll 

During the summer of 1965, experimental burns were conducted at the Cloquet 
Forest Research Center to test the effects of fuel oil applications on the 
burning of jack pine (Pinus banksiana) slash. If the application of fuel oil 
allowed slash burning under wetter conditions than would normally be possible, 
it would increase the number of days suitable for burning, and would also reduce 
control difficulty. 

Twenty-four 33 foot by 33 foot plots were located in areas of slash resulting 
from the previous winter's logging. Five pre-burn and five post-burn fuel samples 
were taken on each plot. Sample locations within each plot were randomly selected. 
Each fuel sample consisted of the burnable material on a circular area 093 foot in 
diameter (0.68 sq. ft. area). 

Burns were conducted in the build-up index range of 12-18, and oil applica
tion rates of 0, 50, and 100 gallons per acre were tested (eight plots at each 
rate). The build-up index is described by Ralph M. Nelson in "The National Fire 
Danger Rating System", U. S. Forest Service Research Paper SE-13, 19640 Number 2 
fuel oil, which costs about 15¢ per gallon, was used. The oil was applied 
uniformly by back pack sprayer over the plot area shortly before ignition. 
Ignition was accomplished by firing the complete length of one side of the plot 
with a pressure torch. Plots were burned in the late afternoon or evening under 
near-windless (~2 mph) conditions. Burns were conducted in the temperature range 
of 62-730 F and the humidity range of 55-94%, with a dowel moisture range of 
13-19%. Data taken for each burn included: 

1. Temperature and humidity readings. 
2. The % moisture of a 1/2 inch diameter pine dowel 

established in the area. 
3. Rate of spread measurement. 
4. An estimate of the per cent of the plot area which 

was burned. 

An estimate of the fuel change on burning was calculated for each plot from 
the fuel sample data. The average fuel change for each oil application rate is 
shown in Table 1. 
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TABLE 1 

Av. Preburn Avo Postburn 
Fuel Weight 
tons/acre 

Fuel Weight 
tons/acre 

33.3 31.5 
33.9 20.6 
32.8 26.2 

Average 
Fuel Change 
tons/acre 

-1.8 
-13.3 
-6.6 

An analysis of variance indicated that oil applications had no significant 
effect on fuel consumption, at the " = .05 level. However, the variances of the 
fuel estimates made this test of fuel consumption relatively insensitive. 

An estimate of the percent of plot area burned was made for each ploto The 
average for each oil application rate is shown in Table 2. The Kolmogorov-Smirnov 
test was applied to these data, and led to the conclusion that the oil applications 
had no significant effect at the 0( = .20 level. 

Oil Application Rate 
gop.a. 

o 
50 

100 

TABLE 2 

Average % Area Burned 

52 
67 
66 

Rate of spread showed no relationship to the rate of oil application. 

Any effects due to the oil applications appeared negligible in comparison 
to the effects of variation in slash distribution and burning conditions. Also 
the build-up index did not seem to be a reliable indicator of burning conditions 
within the relatively narrow range tested in this experiment. Use of the build-up 
index and dowel moisture in conjunction gave a more accurate indication of burning 
conditions than use of either indicator alone. The build-up index range tested in 
this experiment was perhaps low. Virtually no control difficulty was experienced, 
and burning at a higher range would probably result in greater fuel consumption 
without greatly increasing control difficulty. 
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