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ABSTRACT 

Broadcast seeding black spruce by Cyclone seeder was shown 
in a field experiment to be a satisfactory method of regenerating 
fresh to wet burned cutover upland sites with herbaceous and moss 
vegetation in central Newfoundland; seeding was more successful 
on fresh to very moist sites than on wet sites. Two sowing rates, 
100,000 and 200,000 seed per acre, which were compared in the 
experiment, each gave more than adequate stocking. In years of 
normal weather, the results should apply throughout Forest Region 
B28a in central Newfoundland and probably throughout B28b in 
western Newfoundland. 

RESUME 

L'ensemencement de l'Epinette noire a la volee avec Ie semoir 
Cyclone s'est avere satisfaisant comme methode de regeneration 
forestiere dans Ie haut pays de Terre-Neuve en foret a sol frais 
a tres mouille, actuellement tapissee de vegetation herbacee et 
moussue, et auparavant coupee a blanc estoc puis incendiee. L'ope
ration fut plus fructueuse en sol frais a humide, moins en sol 
tres mouille. Une densite plus qu'adequate fut obtenue avec les 
100,0000u les 200,000 graines a l'acre essayees (247,000 ou 
494,000 graines a l'hectare). Ces resultats devraient etre appli
cables, pourvu que durant l'annee les conditions atmospheriques 
soient normales, dans toute la region forestiere B28a (Terre-Neuve 
central) et probablement aussi dans toute la region B28b plus a 
l'ouest. 
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BROADCAST SEEDING BLACK SPRUCE 
ON A BURNED CUTOVER 

by 

J. Richardsonl 

INTRODUCTION 

On many sites in central Newfoundland black spruce regenerates 
well after disturbance provided there is an adequate supply of seed. 
However, if a stand is cut, so that the seed source is removed, and if 
the area is subsequently burned, so that advance reproduction is destroyed, 
the chances of obtaining natural regeneration of black spruce are poor. 

In 1963, a broadcast seeding experiment was established at the 
North Pond Experimental Area to determine whether broadcast seeding would 
be an effective method of regenerating nonreproducing cut and burned upland 
areas (Wilton2). This report describes the results of a regeneration 
survey conducted in July 1968; it discusses these results in terms of the 
original objectives of the experiment and in terms of the various site 
conditions involved. The development of regeneration, which had been 
observed periodically on permanent quadrats since 1964, is also reported. 

DESCRIPTION OF AREA 

The experiment is 40 acres in size and is located at the North 
Pond Experimental Area in east-central Newfoundland within the Grand Falls 
Section, B28a, of the Boreal Forest Region (Rowe, 1959) (Figure 1). 

The area was clear-felled for pUlpwood in 1957. At that time the 
stands were primarily 80-year-old black spruce (Picea mariana (Mill. ) BSP. ) 
and balsam fir (Abies balsamea (L. ) Mill. ) with scattered white birch (Betula 

lResearch Officer, Department of Fisheries and Forestry, Canadian Forestry 
Service, Newfoundland Regional Laboratory, St. John's, Newfoundland. 

2Wilton, W.C. 1964. Establishment report. Broadcast seeding a 1961 burn 
by Cyclone seeder using two intensities of black spruce. Project NF-85. 
Can. Dep. Forest., Forest Res. Br., St. John's, Newfoundland. Unpublished 
mimeogr. 
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Scale: 1 inch = 60 miles 

Figure 1. Newfoundland, showing the location of the ex
perimental area. 

papyrifera Marsh. ) and the occasional white pine (Pinus strobus L. ). About 
20 cords per acre were cut. In 1961, fire passed over the area, producing 
a clean but light burn. Most ground vegetation and surface debris were 
consumed on all sites except wet patches occupied by alders (Alnus rugosa 
(Du Roi) Spreng. ) and willows (Salix spp. ). 

At the time of remeasurement, birch and aspen regeneration had 
reached heights of as much as 8 feet though lesser heights on the moist 
sites and, in the absence of softwood regeneration, would probably form 
pure hardwood stands. 

The site of the experiment occupies a midslope position on the 
south side of Mint Brook Valley. Slopes vary from gentle to moderate and 
aspects from north to northwest. Average elevation is about 600 feet above 
sea level. The soils are derived from a moderately stony till, and physio
graphic sites vary from fresh to wet. The proportions of the area occupied 
by different physiographic sites are shown in Figure 2. Six vegetation 
types were recognized, and complete descriptions of these are appended. The 
proportions of the area occupied by different vegetation types are shown 
in Figure 3. 
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Figure 2. The percentages of the area sampZed occupied 
by different physiographic sites (see Appendix 
B for a description). 

Others 1.7 

Figure 3. The percentages of the area sampZed occupied 
by different vegetation types (see Appendix A 
for a description). 
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As the weather in succeeding years was about average, it is assumed that 
this factor had no abnormal effect on the results of the experiment. 

REMEASUREMENT 

Counts were made of the number of black spruce seedlings on each 
permanent quadrat in the spring and fall of each year except the spring of 
1965 and the fall of 1967. 

In July 1968 a complete remeasurement of the experiment was con
ducted by regeneration survey techniques. Two survey lines were run the 
length of each treatment plot at 30 and 60 links respectively from the west 
boundary. Eight groups of five contiguous milacre quadrats were established 
at 2-chain intervals along each line, making a total of 16 quadrat groups 
in each treatment plot. This is a sampling intensity of 4.0% for seeded 
plots and 4.7% for unseeded plots. 

For each group of quadrats information was recorded on topography, 
former stand, history, soil, and nearest seed source. For each quadrat, 
information was recorded on the number of black spruce seedlings and the 
minor vegetation type, and seedbeds were recorded for stocked quadrats. 

Data from the remeasurement were analyzed statistically by 
standard analysis-of-variance techniques and Duncan's New Multiple Range 
Test. 

RESULTS 

The results of the periodic seedling counts on the permanent 
quadrats are shown in Figure 7, which indicates the total number of seed
lings for each seeding intensity. Quadrats sown with 200,000 seed per acre 
contained almost exactly twice as many seedlings at all times as those sown 
with 100,000 per acre. During the winters of 1965 and 1966, considerable 
mortality took place, but seedlings were replaced during the summers of 1966 
and 1967. Some winter mortality of small seedlings is normal owing to frost 
damage, but the summer replacements suggest that germination of some seeds 
was delayed. 

The results of the complete remeasurement are shown in Table 1. 

Both seeding intensities gave equally good stocking, but the higher inten
sity produced significantly more seedlings (P = 0.05). There were no 
significant differences between blocks. 

The relationships between regeneration, soil moisture, and vegeta
tion types on seeded and unseeded plots are shown in Figure 8. Stocking on 
both unseeded and seeded plots was better on fresh to very moist sites than 
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Figure 7. The numbers of seedlings on permanent quadrats 
(14 quadrats on each seeding intensity). 

TABLE 1. STOCKING TO BLACK SPRUCE 5 YEARS AFTER TREATMENT* 

Treatment Percent stocking Seedlings per acre 

No seeding 17.5 a 390 c 

100,000 seed per acre 80.5 b 3,600 d 

200,000 seed per acre 83.8 b 5,480 e 

*Those means not followed by the same letter are significantly different 
(P = 0.05). 
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on wet sites. In general, however, seeding produced higher numbers of seed
lings per stocked quadrat on moist and very moist sites than on fresh and 
wet sites. On seeded areas, stocking and seedling density were greatest on 
very moist and wet sites with a moss carpet plus a low-herb type of vegeta
tion. However, only small samples were involved in these cases. Seeding 
had little effect on the stocking on fresh sites with ericaceous dwarf 
shrubs, or on very moist and wet sites with sedges and alders. 

The remeasurement showed that 93% of all seedlings were growing 
on a seedbed of Dicranum moss where depth to mineral soil was, on the 
average, 1. 6 inches. Most of the other seedlings were found on either raw 
humus or sphagnum moss; these seedbeds were generally deeper than the 
Dicranum. 

There is some indication that stocking on unseeded blocks is 
greater on the upper slope than on lower slope positions. This is attrib
uted to the probability that immediately after the fire there was a greater 
seed supply on the upper slopes. Evidence to support this is 'a large number 
of small dead spruce trees in this area that have recently fallen, some of 
which may have borne cones. Apart from this possibility, natural seeding 
has not influenced the experiment. The only natural seed source now present 
is the occasional small live spruce and fir growing in wet patches where 
they escaped the fire. No increase in seedling stocking was observed within 
seeding range of these trees. 

DISCUSSION 

Since unseeded plots have a very low stocking, it is reasonable 
to assume that this area would not have regenerated satisfactorily to black 
spruce. It is clear from the high stocking figures obtained that both 
seeding intensities were sufficient, or more than sufficient, to regenerate 
the p.rea adequately. Seeding at 100,000 and 200,000 seed per acre resulted 
in 3,600 and 5,500 seedlings per acre and 80 and 84% stocking. These 
figures are high, and it seems reasonable to assume that the area could 
have been adequately stocked by seeding at a much lower rate. In more 
recent studies, 50,000 seed per acre seem to be producing adequate stocking 
of 55 to 60%. 6 

Results show that regeneration of black spruce was most abundant 
on the fresh to very moist sites with a moss carpet or a moss plus low-herb 
type of vegetation. In such situations the organic mantle is relatively 
thin (average depth 1. 5 inches) , providing moist but not excessively wet 
seedbeds with temperatures favorable for germination. Because of the thin 
humus layer, seedling root systems are able to become established in or 
just above the mineral soil before the organic horizon dries out. The 
importance of good moisture relations for germinating seedlings has been 
discussed by such authors as LeBarron (1944) and Place (1955). 

6Unpublished data on Project NF-84 on file with the Canadian Forestry Service. 
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Regeneration of black spruce was less abundant on the wet sites. 
Such sites tend to be cold, and this retards germination. They are subject 
to flooding, which kills any seedlings that may have become established. 
Also, vigorously growing sedges and alders on these sites present adverse 
competition. 

The high stocking on fresh sites with ericaceous dwarf shrub 
cover, which was not appreciably increased by seeding, is probably related 
to the previously noted presence of small dead cone-bearing spruces on the 
upper slopes, where this site and vegetation type occurred. It seems likely 
that seedbed conditions here were most favorable immediately after the fire, 
when most germination and seedling establishment took place. Two years 
later, at the time of the seeding operation, the surface of the organic 
layer (mainly material from ericaceous plants), although not excessively 
deep (average 1.9 inches), was probably dry and matted and unsuitable for 
retaining adequate moisture for germination. 

The weather in the first growing season after seeding, though 
cool, was not unfavorable to black spruce germination, since rainfall was 
adequate but not excessive. Had the weather been hot and dry, as in 1967,7 

the results might have been somewhat different, but such conditions have 
occurred only twice in the last decade. Colder and wetter conditions might 
also have adversely affected the results. 

CONCLUSIONS AND RECOMMENDATIONS 

On the basis of this study it is concluded that direct seeding is 
a suitable technique for regenerating fresh to wet burned cutover upland 
sites with a moss and herbaceous ground cover. However, stocking may be 
slightly less on wet sites with alders or on fresh sites with a dry matted 
raw humus layer under ericaceous dwarf shrub cover. 

Seeding at the rate of 100,000 and 200,000 seed per acre produced 
more than adequate stocking. It is suggested that 50,000 per acre should 
normally be sufficient to produce at least 50% stocking on receptive sites. 

During the experiment weather conditions were about normal. So 
it is concluded that under similar site conditions broadcast seeding could 
be applied successfully throughout the whole of Forest Region B28a in 
central Newfoundland, and probably in B28b in western Newfoundland. 

7Mean monthly temperatures at North Pond for the months of June to September 
1967 were 57, 66, 68, 56F (compare with footnote 4). 

1 1  



REFERENCES 

LeBarron, R.K. 1944. Influence of controllable environmental conditions 
on regeneration of jack pine and black spruce. J. Agr. Res. 68:97- 1 19. 

Place, I.C.M. 1955. The influence of seedbed conditions on the regenera
tion of spruce and balsam fir. Can. Dep. Northern Aff. Nat. Resources, 
Forest. Br., Bull. 1 17. 

Rowe, J.S. 1959. Forest regions of Canada. Can. Dep. Northern Aff. Nat. 
Resources, Forest. Br., Bull. 123. 

12 



APPENDIX A 

DESCRIPTION OF PRINCIPAL MINOR VEGETATION TYPES 

A Moss carpet - Mosses (Pleurozium, Dicranum, Rhytidiadelphus) cover 80 
to 100% with almost no herbs or none. Found on fresh to wet sites. 

B Moss carpet - Mosses (Pleurozium, Dicranum, Rhytidiadelphus) cover 80 
to 100% with Cornus canadensis, Clintonia borealis, Linnaea borealis, 
Trientalis borealis, Maianthemum canadense; also Rubus idaeus and 
Epilobium angustifolium on cutovers. Found on fresh to wet sites. 

C Dwarf shrub cover (Kalmia angustifolia, Vaccinium canadense, Ledum 
groenZandiaum, Rhododendron canadense) with moss layer consisting of 
Pleurozium, Hylocomium, Diaranum. Found principally on fresh to moist 
sites. 

D Sphagnum carpet without dwarf shrubs but with sedges and herbs - Carex 
trisperma, Osmunda cinnamomea, Dryopteris spinulosa, Clintonia, Cornus. 
Found on moist to wet sites. 

E Herbs abundant; moss layer does not form a complete carpet - Dryopteris 
spinulosa, Clintonia, Cornus, Maianthemum, etc. Circaea alpina, Viola 
incognita, MiteUa nuda, Epilobium angustifoZium, Actaea rubra. Found 
principally on fresh to moist sites. 

F Wet mucky soils, or wet mineral soil with abundant herbs and sedges, 
and patches of alders. 
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APPENDIX B 

TYPICAL PHYSIOGRAPHIC SITE DESCRIPTIONS 

- Adequate moisture for optimum growth of mesophytic plants 
throughout growing season. Very thin humus (! inch) . 
Well-developed podzol profile. Few stones. Rooting free 
throughout to depths of 15 inches and more. 

- Slightly more than adequate moisture for me sophy tic plants 
for small portion of growing season. Humus depth 
1-2 inches. Little profile differentiation. Stony close 
to surface. Rooting to depths of about 12 inches. 

Very moist - More than adequate moisture for mesophytic plants for part 
of growing season. About 2 inches humus cover. Profile 
grey with occasional mottling. Stony close to surface. 
Rooting to depth of about 6 inches. 

Wet - Saturated with water close to surface most of year. 
Humus cover about 2 inches deep. Little profile develop
ment. Few stones. Rooting in upper looser material to 
12 inches in depth; more compact, bluish-grey till below. 

l272-4-70-3.5M 
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