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FIELD SPRUCE IN NOVA SCOTIA 

by 

M. H. DR! KWATER1 

INTRODUCTION 

Field spruce, so-called because it occupies abandoned farm land, is one of 
the important timber resources in Nova Scotia. The stands are noted for their 
high yields, they are readily accessible, and observations show that the total area 
is sub tantial. In 1931 (Anon. 1933) there were more than 300,000 acres of 
abandoned farm land in Nova Scotia. Since then, improved occupied farm land 
in the province has decreased a further 600,000 acres (Anon. 1951). Not all 
this land is now forested; however, field spruce probably occupies one-half million 
acres of it. 

Field spruce is most abundant on the lowlands in the counties of Inverness, 
Victoria, Guysborough, Antigonish, Pictou, Colchester, and Cumberland (see 
front map). It is common also on portions of the several mountains and high
lands in these counties, and on North Mountain and South Mountain in Kings 
and Annapolis Counties (Figure 1). 

Current practice is to clear cut as soon as the trees become merchantable. 
Most stands are then 50 to 60 years of age and yield upwards of 30 cords per 
acre. The ,"vood is used mostly for pulpwood, but some is sawn for lumber and 
small quantities are sold for pit props to the local collieries. Unfortunately 
reproduction of tree species is rarely established in the stands before cutting and 
grasses and weeds occupy the cut-over areas for 15 to 20 years. With demand 
increasing for pulpwood, it is most important that the field stands be kept 
productive. 

Nevertheless, most owners believe that methods other than clear cutting are 
impractical because: (a) many of the stems contain butt rot after they are 50 
years old, and (b) the roots are so shallow that a partial cut would result in loss 
of the residual volume through windfall. But other methods had not been tested 
and much information of the nature of the field stands wa lacking. 

In 1954, the Forestry Branch, in co-operation with the Department of Lands 
and Forests of N ova Scotia and several private owners, made a reconnaissance 
to determine the condition of field spruce stands and to collect information which 
could be used as a basis for management. In this survey upwards of 200 stands 
(FiO'ure 2) were examined and described, mainly on a subjective basis. Meas
ured samples were taken in a few well-stocked stands. 

This report summarizes the data and observations, and makes preliminary 
recommendations for the management of field spruce. Tests of the proposed 
methods are in progress but final results will not be available for some years. 

1 Forestry Officer, Maritimes District Office. Fredericton, N.B. 
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Figure 1. Seventy year old white spruce on formerly cultivated land, Gaspereau 
Valley, Kings County, Nova Scotia. 
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NEW BRUNSWICK 

Figure 2. Location of field spruce stands surveyed. 

FOREST DESCRIPTION 

Composition 

White spruce is the dominant species in the stands in most of the areas 
investigated2• Generally, it comprise about 80 per cent of the tems and 90 

per cent of the basal area and merchantable volume; balsam fir, if present, makes 
up the remainder (Table 1). White pine and black spruce occur sporadically 
and tamarack is found on some imperfectly drained sites. West of Pictou 
County the stands contain some red spruce, particularly in moist protected areas 
along the Bay of Fundy and Chignecto Bay. There it is the dominant species. 

, The botanical names of trees and plants are given in the Appendix. 
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Why white pruce is predominant on the former farm lands is not known. But 
the occurrence of pure stands in areas where fir, and the tolerant and intolerant 
hardwood , are more abundant suggests that it is better adapted to old field 
conditions. 

TABLE 1. AVERAGE STOCKING PER ACRE OF FIELD STANDS 51 TO 60 YEARS OF AGE' 

White Spruce 

d.b.h. 
Basal Merch.' 

(ills.) Number area vol. 
(sq. ft.) (cu. ft.) 

1 . . . . . . . . . .......... . . . . . . . . . . 

2 21 0.5 .... ..... 

3 53 2.6 . . .. .... 

4 94 8.2 . .... 

5 113 15.4 192 

6 126 24.7 365 

7 103 27.5 463 

8 72 25. 1 468 

9 59 26.1 519 

10 35 19.1 402 

11 J8 11.9 263 

12 J3 10.2 235 
13 7 6.4 268 

14 2 2.1 53 

15 1 1.2 31 

16 2 2.8 72 

Total . .. .  7J9 183.8 3331 

Per cent .. 79.2 88.4 91.0 

Number 

24 

25 

26 

33 

28 

20 

17 

8 

3 

3 

2 

. . . . .. . .. 

. . ... . . . 

. . . ... . . .  

. ...... . . 

. . . .... . 

189 

20.8 

Balsam Fir 

Basal 
area 

(sq. ft. ) 

0.1 

0.5 

1.3 

2.9 

3.8 

3.9 

4.5 

2.8 

1.3 

1.6 

1.3 

...... . ... 

.. . ..... 

. . . . . .. 

. . ... . . . . . 

. . ..... 

24.0 

11. 6 

Merch. 
vol. 

(cu. ft. ) 

.. 

.. 

. ..... 

. . . .  

47 

58 

76 

52 

26 

34 
29 

. .. . 

. . . . . ... . 

. . . . 

322 

9.0 

Number 

24 
46 

79 

127 

141 

146 

120 

80 

62 
38 
20 

13 

7 

2 

1 

2 

908 

100 

All Species 

Basal 
area 

(sq. ft.) 

0.1 

1.0 

3.9 

11.1 

19.2 

28.6 

32.0 

27.9 

27.4 

20.7 

13.2 

10.2 

6.4 

2.1 

1.2 

2 . 

207.8 

100 

Merch. 
vol. 

(cu. ft.) 

. ........ . 

. ... .. . . . . 

. . . . . . . ... 

... . ...... 

239 

423 

539 

520 

545 

436 

292 

235 

268 

53 

31 

72 

3653 

100 

, Based on 18 fifth-acre plots taken in Victoria, Guysborough, Pictou, and Annapolis counties. 

'Trees five inches ilt diameter at breast he ight and over; tOI) to four inches; stump height of one foot. 

Under the older stands the ground cover is almost exclusively mosses, 
Pleurozium schreberi (BSG.) Mitt. and Hylocomium splendens (Hedw.) BSG., 
with smaller patches of Polytrichum commune Hedw. , Dicranum rugosum Brid. 
and Rhytidiadelphus triquetrus (Hedw.) 'Warn t. These mosses are character
istic regardless of site; their abundance appears to be more closely related to the 
density of the canopy than to any other factor. Except in the densest stands, 
scattered starfiower, bunchberry, twin flower, maianthemum, running clubmoss, 
white wood violet and various grasses are interspersed in the mosses. In the 
densest places the ground is covered only by spruce needles. Shrubs are generally 
absent, but alders may occur on imperfectly drained sites. 

Development and Growth 

The first spruce eedlings usually appear within five years after a field has 

been abandoned and a well-stocked stand is generally established within 10 

years. Stocking may not be complete, or may require a longer period if the 

vegetation is dense. The number of seedlings ranged from a few hundred to 

more than 200,000 per acre. Stands 12 to 15 years old had an average of 5,000 

to 6,000 trees per acre. A typical stand of young field white spruce is shown in 

Figure 4. 
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Except for the densest stands, there is no marked crowding in the seedling 
stage; the crowns are well developed and growth is rapid. Mortality from 
natural thinning begins when the trees are about �O years old and continues 
high until they are 25 to 30 year old; thereafter the rate fall off (Table 2). 

TABLE 2.  APPROXIMATE NUMBER OF TREES 

PER ACRE IN FIELD STANDS AT DIFFERENT 

AGES 

Age Living Dead Basis' 

(years) (number) (number) (plots) 

0-10 many many 15 
11-20 5,000 2,700 15 
21-30 2,300 700 8 
31-40 1,600 400 7 
41-50 1,200 300 10 
51-60 900 . . . . . . . . . . . . . .  18 

'Based on 30 transect of 10 milacre quadrats in the 0-10 
and 11-20 year age classes and 43 fifth-acre plots in the older 
age classes. 

The white spruce seedling require about six years to reach breast height. 
The maximum rate of height growth occurs when the trees are between 15 and 
30 years of age. In this period leader growth averages 12 to 14 inches per year, 
but leaders of 18 to 24 inches are common. Height growth gradually decreases 
after the trees reach 30 years of age, but it still amounts to eight to ten inches per 
year at the age of 50 years. 

The diameter growth of white spruce 
'
as compiled from increment core 

measurements taken from 180 tree in 51 to 60 year-old stands is shown in Figure 
3. Most trees over six inches in diameter are either dominant or codominant 
with vigorous well-formed crowns. 

Volume Production 

Because too few plots were taken to construct a yield table, the data in 
Table 3 are presented only as a guide to the number of trees and volumes per 
acre which may be expected without thinning. 

TABLE 3. APPROXIMATE YIELD PER ACRE OF WELL-STOCKED FIELD SPRUCE 

STANDS 

Age 
umber Basal Average Volume (cu. ft.) Basis' 

cIa s 
stems area d.b.h. plots 

(years) (sq. ft.) (inches) Total Merchantable' (number) 

41-50 1,127 185 5.5 3,680 2,600 10 
51-60 908 208 6.5 4,690 3,560 18 

1 Plots taken in Victoria, Guysborough, Antigonish, Pictou, and Annapolis counties. 
2 Tree five inches in diameter at brea t height and over; top diameter to four inches; stump height one 

foot. 

Data from measured plots s11o\v that merchantable volumes vary between 
18 and 35 cords per acre for stands 41 to 50 years old and from 25 to 45 cords per 
acre in stands more than 50 years old. A portion of a 42-year-old stand is shown 
in Figure 8; Figures 1 and 5 illustrate 70 and 55-year-old stands re pectively. 
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Figure 3. Diameter-age curves for white spruce 51 to 60 years old. showing separate curves for trees 4 to 12 
inches d.b.h. 
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Figure 4. Young white spruce on formerly cultivated land, Middle Hiver, Victoria County. 

Figure 5. F ifty-five year old white spruce and a few balsam fir, Victoria County. Merchantable volume is 
approximately 33 cOI'ds per acre. The mosses Pleuroziu7n schreberi and Hyloco7niu7n splendens cover the 

ground. 
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Reproduction 

Advance growth is nearly always absent. Observations indicate that this 
is owing chiefly to a thick layer of Pleurozium schreberi and Hylocomium splendens. 
Because of their open growth, these mosses remain moist for only short periods 
after rain and are normally too dry to allow tree seeds to germinate. Any seed
lings that become established are not able to extend their roots into the decom
posed humus fast enough to ensure survival during the fir t drought. Fir 
seedlings are f.requently found where a shallow water table provides a continuing 
supply of moisture, but they are puny and ordinarily fail to develop. 

Desiccation of the seedbed, the accumulation of slash, and the rapid invasion 
of grasses, herbs and shrubs are the reasons why it is difficult to obtain adequate 
regeneration after cleat' cutting. A few fir and spruce seedlings can be found on 
the shaded sides of slash piles and stumps, if the vegetation is not too dense, but 
usually the number is inadequate. It is only after about 15 years, when the 
slash has become decomposed and the vegetation has lost its vigour because of 
old age and degenerating diseases that tree seed.lings appear in sati factory num
bers. The conditions existing on two recently cut areas are illustrated in figures 
6 and 7. 

Injurious Agents 
Diseases 

Observations indicate that decay is common by the time field pruce are 50 
years old. An analysis of 34 dominant and codominant trees from a 45-year-old 
stand in Victoria County sho,ved 65 per cent of the trees with decay at stump 
height, 85 per cent with decay at ground level, and 90 per cent with decay in the 
roots3. The responsible organisms are listed below. 

Fungus 

Armillaria mella Fr. . . . . . . . . . . .. . .. . 

Corticum galactinltm (Fr.) Burt.. . . . .. . ...... . 
F011WS pini (Thore) Lloyd. . ..... . .. . ....... .. . . . . . 

Odontia bicolor (Alb. and Schw. ex Fries) Bres ..... ..... . 

PolllPorlls tomentosus Fries 

Unidentified .... 

Stump 

3 

7 
4 

Roots Dead "oot ends 

2 

1 
8 3 

12 

More than 90 per cent of the trees had wounds on their roots which probably 
accounts for the high incidence of decay. In exploring the organic layer of 
decaying grasses, it was found that field spruce roots occur mostly at the surface 
of the mineral soil; the roots lying just beneath the moss commonly overlap and 
are frequently grafted to those of surrounding trees (Figures 10 and 11). Be
cause of this shallowness and because white spruce has thin bark, the roots are 
easily injured by the trampling of cattle and deer, burrowing rodents, and chafing 
upon rocks and other roots. 

Fortunately, the rot seldom extends more than one or two feet upward in 
the butts. The volume of cull is therefore small. Of greater importance is that 
the butts and root systems are weakened, thus increasing the danger from wind
throw. 

3 Information courtesy Dr. A. G. Davidson, Forest Pathology Unit, Forest Biology Division, Science Service, Dept. of 
Agriculture, Fredericton, N .B. 
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Figure 6. Sla b after clear cutting field spruce makes regeneration a slow and uncertain process. 

Figure 7. Six years after clear cutting field spruce. Regeneration is absent, and raspberry, elderberry, 
thistle, grasse and sedges have taken pos ession. 
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Peculiar woody tumors (Figure 9) similar to those described by White and 
Millington (1954a, 1954b) were seen on the trees in several stands. The tumors 
ranged from small nodules to growths two and three feet in diameter and were 
found on the boles, branches and roots. According to  White and Millington, the 
gross structure of the growths is not markedly abnormal, except that the wood is 
soft because of the large cells. Some trees were heavily affected, others appeared 
normal or had only one or two tumors. Mostly, the tumors are of little import
ance as they can be removed when the tree is felled. The cause is not known, but 
the affected trees are most common in stands growing on imperfectly drained sites. 

Insects 

The spruce budworm (Ch01'istoneura fumifemna Clem.) is active in north
western and northern Cape Breton Island and some mortality has occurred in 
spruce stands near Strathlorne on Cape Breton Island. There is also a light to 
moderate infestation along the north shore on the mainland. 

The balsam woolly aphid (Adelges piceae Ratz.) has been injurious to the fir 
and in the older stands it often results in the death of the tree. The "gout" 
type of injury is more common than the attack on the stem although there is 
evidence that the latter was heavy in the past. 

Wildlife 

The red squirrel (Tamias hudsoniws gymnicus Bangs) commonly bites off 
the terminal growth from the leaders and upper side branches of both spruce and 
fir to get at the buds. The damage is likely to be most common in years when 
the squirrel population is high and the cone crop is light (Lundberg 1946, Rowe 
1952). Terminal growth will continue from a lateral bud and recovery is usually 
made within a few years. Sometimes this injury will lead to the formation of 
multiple stems. Repeated attacks will stunt the tree. Grosbeaks (H esperi
phona vespertina vesper-tina Cooper) also destroy white spruce terminal buds. 

White spruce is not a preferred food for deer (Odocoileus virginianus borealis 
Miller), moose (Alces americana amer-icana Clinton), or cattle. Damage by these 
animals results mostly from trampling. 

Storm Damage 

In Nova Scotia, wind damage to the forest occurs most often during winter 
and spring gales, sometimes during thunderstorms and more rarely during 
tropical storms in late summer. There is evidence of at least eight hurricanes 
in the province during the last 300 years, of which four have occurred in the past 
twelve. Stations in the storm paths have reported wind speeds of more than 80 
miles per hour. Normal winds seldom exceed 20 miles per hour and come 
chiefly from the south and southwest during the summer. The prevailing direc
tion is more westerly in winter. 

Although field spruce has shallow roots, the individual trees afford support 
to each other in undisturbed stands and they remain windfirm even during severe 
storms. However, windfall is a serious hazard wherever field stands are partially 
cut. Certainly, heavy windthrow has occurred after diameter-limit cutting. 

Ice storms, especially when accompanied or followed. by wind, can cause 
severe breakage to field spruce. Most susceptible are the older stands growing 
on high and exposed sites. The recent ice storms of January 1954 and January 
1955 damaged up to 80 per cent of the trees in some stands on the Cobequid 
Mountains and in the Pictou-Antigonish Highlands, tops four and six inches in 
diameter being broken from 50-foot trees. The trees shown in Figure 12 were 
damaged by an ice storm, 
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Figure 8. Forty year old field spruce on the Pictou-Antigonish Highlands. 

Figure 9. Abnormal growth on white spruce. 
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SILVICULTURE 

Silvicultural treatments designed to encourage advance growth and to give 
maximum protection against destructive agencies must be undertaken if the 
productivity of the field stands is to be maintained. In general the requirements 
are: (1) a rotation long enough to allow for the production of a good crop of pulp
wood and an adequate supply of seed; (2) cultural measures to develop windfirm 
trees and to create favourable seedbeds at the time of harvest; and (3) no clear 
cutting until adequate advance growth is established. 

Silviculturally, the field stands fall into three classes, each presenting a 

different problem in management. These are: (1) merchantable stands lacking 
advance growth, (2) immature stands, and (3) unproductive clear-cut areas 
lacking adequate regeneration. 

Merchantable Stands 

In terms of age at breast height, the merchantable stand is 50 to 60 years 
old and the trees are about 50 feet high. The merchantable volume consisting 
mostly of white spruce and a small quantity of fir amounts to 30 cords or more 
per acre. Various mosses cover most of the ground to a depth of two to three 
inches. The problem is to cut in such a manner as to create seedbeds and micro
climates favourable for regeneration while avoiding wind throw of the residual 
trees. Also, the cut must be arranged to permit an economical harvest. 

More light and rainfall must be admitted to hasten decomposition of the 
litter, retard the development of the mosses and accelerate the growth of newly
germinated seedlings. According to Gustafson (1943), a minimum of 25 per cent 
light intensity is necessary for spruce seedlings to make appreciable growth. 
But lengthy exposure to sunlight could so desiccate the seedbeds that few seed
lings would become established. Therefore, some shade is necessary. 

Shelterwood Cutting 

A two or three-cut shelterwood system would seem to be best for the manage
ment of merchantable field spruce. Dominance is usually well expressed and it 
would be possible to cut each stand so as to leave a uniform canopy, covering 
between 60 and 70 per cent of the ground. The minimum volume that would be 
economically feasible to harvest would be two cords per acre in stands adjacent 
to a road; the maximum volume should not exceed six cords per acre to avoid 
windfall. However light the first cut, an undisturbed fringe should be left on 
the borders of the stand because the border trees have become adapted to with
stand wind stresses. Also, they are usually deep-crowned and screen the stand 
toward the inside. 

The initial cut should be made in summer when logging will disturb the seed
bed the most. This cut should remove trees susceptible to windfall, diseased 
and defective stems, and a maximum amount of balsam fir if this does not create 
too large openings. The second or final cut would be made within five to ten 
years, when adequat� reproduction is established. Damage to young growths 
will be minimized if the final cut is made when there is snow on the ground. 

Clear Ctttting in Patches and Strips 

Observations indicate that conditions are favourable for regeneration along 
northern exposures. Therefore, clear cutting either in small patches or in narrow 
strips may be satisfactory in stands susceptible to wind throw. The patches 
should not exceed 75 feet in diameter, about one-tenth acre, and they should be 
spaced uniformly to cover between one-quarter and one-third of the area. When 
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regeneration becomes established in the openings, succeeding cuts will be made 
until the patches merge. Where the eedbed is liable to be desiccated, the gaps 
could be enlarged on the south side only. Thus shade will be provided on the 
southern edge where the seedlings are youngest and in their most critical stage. 

Clear-cut strips, to be most effective, should not exceed a width of 30 feet, 
with a 50-foot uncut strip intervening. They should be aligned east-west to 
avoid prolonged exposure of the forest floor to direct sunlight. Compromises 
may be necessary between the best exposure for regeneration and orienting the 
strips to avoid windfall and to facilitate logging. In some instances a few inter
mediate trees could be left on the strips for additional shade, although possible 
loss through wind should be considered. Retention of trees at both ends of the 
strip would prevent a funnelling effect on the wind. 

The clear-cut strips should regenerate satisfactorily. In addition they may 
allow enough light to penetrate the intervening uncut stands to permit the 
establi hment of some reproduction there also. If the latter is not the case, a 
shelterwood cut could be made to aid regeneration. 

Slash Disposal 

Slash will be heavy on the patches and strips and unless it is either elimin
ated or reduced it will prevent reproduction. Lopping and scattering supple
mented in some cases by burning will be necessary. The difficulty is to destroy 
the brush without endangering the residual trees and without undue expense. 
The slash can be piled and burned on the patches when the fire hazard is low, or 
it can be burned as the trees are limbed. The strips would be too narrow for 
safe burning and on these the lash should be lopped and scattered. Slash is not 
likely to be a problem with a uniform shelterwood. 

Figure 10. Field spruce develops a shallow-spreading root system which 
overlaps the roots of surrounding trees. 



l<'igure II. Root grafting in white spruce. 

Seedbed Treatment 

Regeneration would be aided by scarifying the moss and raw humus. Some 
scarification may be accomplished during logging and mechanical equipment 
could be used in the clear-cut patches and strips. Mechanical scarification would 
not be practical in uncut stands because of the closeness of the trees. 

Studie by Clarke, Lehrle and Smith (1954) in British Columbia indicate 
that scarification with a hand rake may be practical and that, within limits, it 
is no more expensive than mechanical treatment. The object is not to scarify 
the total area but only well distributed patches about five feet in diameter. 

I mmature Stands 

Immature stands range in age from the youngest seedlings to about 45 years 
old. The same pecies are present as in the older stands, but there is a greater 
number of trees per acre. Most stands more than 30 years of age contain some 
merchantable material. The problem i· to prepare such areas for reproduction 
by developing wind firm trees and creating favourable seedbeds. If a windfirm 
stand can be removed gradually the regeneration problem may take care of itself. 

Shelterbelts 

Susceptibility to windthrow would be lessened if there were shelterbelts 
along stand borders and within the stand at intervals of five to six chains. Such 
belts can be produced by clearing lines 10 to 12 feet wide through young stands 
in order to induce low branching and wind firmness in the border trees. The 
cleared strips should run at right angles to the prevailing wind and may be either 
used as haulroads or allowed to seed-in. The trees could be cleared from the 
trip with hand tools, but a bulldozer would do the job faster and probably more 

cheaply. 

Another step that may be taken, either alone or in conjunction with the 
development of sheltel'belts, is to interplant windfirm species. Red pine would 
thrive on most of the sites, and hardwoods such as red oak and white ash might 
be introduced also. Besides increasing windfirmness, these species would also 
produce poles and lumber. If a shelterbelt only is required, lombardy poplar 
should be satisfactory. The trees could be interspersed throughout the stand or 
concentrated in bands on the borders and in the interior. For planting to be 
successful, the trees would have to go in at an early age. 
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Thinnin(J 
Opening a stand up gradually will encourage wind firmness and help create 

favourable seedbeds at the time of harvest. Furthermore, timely thinnings 
would increase productivity through intermediate yields. 

Early thinnings in sapling stands with hand tools or a bulldozer might be 
considered, but the operation is liable to be expensive. Tests of several methods 
in young fir in Quebec showed that costs ranged from $1 1.00 per acre for a 
tractor thinning to $50.00 for an axe at stump height (Morais 1955). However, 
the cost should not be prohibitive for an owner who is willing to do the work 
during slack periods. Thinnings in older stands which contain some merchant
able material could produce immediate profits. 

Except in the young stands where suitable openings could be made with a 
bulldozer, thinning should remove suppressed and defective trees, and some 
crowded intermediate and codominant trees which would break the crown 
canopy for five to ten years. Subsequent thinnings made at ten-year intervals 
would open up group of dominant and codominant trees. 

Where stands have become established over a period, existing irregularities 
in age and diameter should be accentuated. Such stands can be handled under 
an irregular helterwood with consequent easing of the problem of getting 
regeneration and continuing yields. 

Clear-cut Areas 

Clear cutting removes all trees which will produce a bolt of pulpwood and 
the area is left practically treeles . Silviculturally, the system is poor for it 
results in too much slash, desiccation of the seedbed and a rank growth of grasses 
and weeds. 

Natural Regeneration 
Even with an abundance of seed from adjacent stands, natural regeneration 

cannot be expected without some treatment of the eedbed. This means reducing 
the slash and possibly some scarification. If the slash is burned, the ground must 
be dry enough to ensure a hot fire because a light scorching is useless. Obviously, 
circumstances must lend themselves to easy control of the fire or the danger and 
expense will be too great. 

. 

Broadcast burning may not even be desirable, for the surface temperatures 
in summer on areas covered with charcoal are undoubtedly lethal to the young 
seedling . An alternative would be to pile the slash with a bulldozer and then 
burn. In this way, the slash would be destroyed and the ground scarified in one 
operation. 

Treatment of older cut-over areas, . where competing vegetation is well 
established, would depend largely on the kind and luxuriance of the growth. 
Method of controlling undesirable vegetation are beyond the scope of this 
report, but studies elsewhere indicate that many plant can be controlled at 
moderate costs with chemical sprays. 

A rtificial Restocking 

Seedbed treatment alone will not ensure adequate regeneration; ample seed 
must be available and rainfall must be plentiful during the summer months. If 
early restocking does not occur, it will be necessary either to seed or to plant. 

Hitherto, artificial seeding has not been too successful in the Maritime 
Provinces (McLeod 1956), but there is no obvious reason why it would not work 
on suitable sites in many cut-over field stands with proper seedbed preparation. 
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The areas are mostly small and lend t hemselves to the use of a seeding machine 
such as that developed by the Department of Lands and Forests of Ontario 
(Le lie 1951) . 

Except for the cost, planting would be t he most satisfactory method of 
restocking many areas. Removal of the slash would be the only preparatory 
treatment necessary, and even this would not be required in some instances. 

It is important that the chosen species be adapted to the site, but other 
factors including cost of establishment, losses because of insects and diseases, 
rate of growth, usefulness and value must be considered. Mixtures such as red 
pine and either red or white spruce would be best. 

The size and age of the planting stock must be considered carefully. In 
the interests of economy and in the belief that 2-0 and 3-0 stock will be satis
factory, it is often suggested that seedlings be used instead of the more costly 
transplants. There is the danger, however, that early savings will be offset by 
numerous failures. Certainly, where competing vegetation is either pre ·ent or 
is likely t o  occur, better results would be obtained with the larger transplants. 

CONCLUSIONS 

Various measures for maintaining the productivity of field spruce lands have 
been suggested. These measures are recommended, not as complete or authorita
tive schemes that can be followed wit h profit forthwith, but as starting points 
for improving management. Individual conditions vary and no one treatment 
will be suitable everywhere. 'Vhere t here is an alternative, the cheapest and 
simplest should be chosen, since few owners are prepared either to appreciate or 
t o  use intensive methods. However, most field stands are accessible and with  
assured markets for pulpwood and lumber, there i s  an  incentive for owners to  
keep their lands productive. Little can be done, however, unless the owners 
are willing in many instances t o  cut small quantitie per acre. 

ExampJes are required which will illustrate the alternatives to clear cutting. 
The Forestry Branch, in co-operation with the Department of Lands and Forests 
and the Minas Basin Pulp and Pmver Company, has made regeneration cuttings 
on a commercial scale in several merchantable stands. Other studies are planned 
for the immature stands and clear-cut areas. 

Of immediate concern is t he large increase in balsam fir which is likely to  
occu r  following partial cutting, since most treatments that favour spruce will 
promote fir. The composition of the future stand can be controlled to some 
extent by removing t he less desirable trees at an early age. But this might not 
be effective with fir becau e it occurs so often in the adjacent woods. Actually, 
the problem may not be serious for if a good catch of spruce can be obtained it is 
reasonably ure to develop rapidly and will be the better tree. Also it is possible 
t hat many of t he young fir could be removed for Christmas t rees. Their import
ance is expanding rapidly and early returns could be obtained, while at t he same 
time improving growing conditions for the spruce crop. 

SUMMARY 

This report summarizes the findings of a reconnaissance in 1954 of field white 
spruce in Nova Scotia. The characteristics of the stands are described and 
recommendations made for their management. 

The survey was made in co-operation with the Nova Scotia Department of 
Lands and Forests and several private owners. 

The spread of white  spruce upon the abandoned farm lands in Nova Scotia 
has been rapid since about 1890. Although the individual stands usually cover 
les than 30 acres, the total area is estimated to be about one-half million acre . 
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Figure 12.  I ce-damaged field spruce in the Pictou-Antigonish 
H ighlands. 

Most of the stands are even-aged. White spruce forms 90 per cent or more 
of the crop; balsam fir, if present, makes up the remainder. The number of trees 
per acre is high, but there is enough natural thinning so that the stands do not 
stagnate. Most stands 50 to 60 years of age yield between 30 and 40 cords per 
acre. 

Advance growth is absent in the merchantable stands. This is chiefly owing 
to their density and to the presence of Plettl'ozium schl'ebel'i and Hylocomium 
splendens which cover 80 to 90 per cent of the ground to a depth of two to three 
inche . The moss remains moist for only short periods after rain and is norm
ally too dry to allow seeds to germinate ; any seedlings that do occur are not able 
to extend their roots into the decomposed humus before the first drought. 

Decay, the spruce bud worm, the balsam woolly aphid, and squirrels were 
noted as causes of damage to the trees in field stands. Windfall is a serious 
hazard in partially cut stands. 

Clear cutting is the common method of harvesting the field stands. Silvi
culturally, the system is poor for it results in too much slash, desiccation of the 
soil and a rank growth of grasses and weeds. In most instances, the cut-over 
areas remain unproductive for 15 to  20 years. 

There is evidence that the productivity of the former fields can be main
tained, but treatment is required to develop windfirm trees and to create favour
able seedbed:; at the time of harvest. Clear cutting must be avoided until after 
adequate reproduction is established. 

Shelterwood and patch, and strip clear cutting are recommended as methods 
of cutting merchantable stands to secure natural regeneration of spruce. Thin
ning stands and the establishment of shelter belts are suggested for the immature 
stands in order to develop windfirmnes and to create seedbeds for advance 
growth. Methods of re tocking the felled areas are also discussed. 
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APPENDIX 

List of Species Showing Common and Botanical Names 

COMMON AME BOTANICAL NAME 

Trees 

Beech. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fagus grandifolia Ehrh. 
Fir, balsam . . . . . . . . . . . . . . . . .  . "  . . . . .  A bies balsamea (L.) Mill. 
Pine, red . . . . . . . . . . . . . . . . . . . . . . . . . .  Pinus resinosa Ait. 
Pine, white . . . . . . . . . . . . . . . . . . . . . . . .  Pinus strobus L. 
Poplar, Lombardy . . . . . . . . . . . . . . . . . Populus nigra L. val'. italica Muenchh. 
Spruce, black . . . . . . . . . . . . . . . . . . . . . .  Picea mariana (Mill. )  BSP. 
Spruce, red . . . . . . . . . . . . . . . . . . . . . . . .  Picea rubens Sarg. 
Spruce, white . . . . . . . . . . . . . . . . . . . . . .  Picea glauca (Moench) Voss 
Tamarackl. . . . . . . . . . . . . . . . . . • . . . . .  Lari:c laricina (Du Roi) K. Koch 

Lesser Vegetation 

Alder, downy green . . . . . . . . . . . . . . . .  A lnus crisp a (Ait.) Pursh val'. mollis 
Fern. 

Alder, speckled . . . . . . . . . . . . . . . . . . . .  A lnus rugosa (Du Roi) Spreng. var. 
americana (Regel) Fern. 

Bunchberry . . . . . . . . . . . . . . . . . . . . . . .  Comus canadensis L. 
Clubmoss, running . . . . . . . . . . . . . . . . . Lycopodium clavatum L. 
Elderberry, red . . . . . . . . . . . . . . . . . . . .  Sambucus pub ens Michx. 
Ground-pine . . . . . . . . . . . . . . . . . . . . . . .  Lycopodium obscurum L: 
Hazel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Corylus cornuta Marsh. 
Maianthemum .  . . . . . . . . . . . . . . . . . . . .  M aianthemum canadensis Desf. 
Raspberry. . . . . . . . . . . . . . . . . . . . . . . . .  Bubus strigosus 1:ichx. 
Starflower . . . . . . . . . . . . . . . . . . . . . . . . .  Trientalis borealis Raf. 
Thistle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cirsium spp. 
Twinflower. . . . . . . . . . . . . . . . . . . . . . . .  Linnaea borealis L. 
Violet, white wood. . . . . . . . . . . . . . . . .  Yiola incognito Brainerd 

1 Variously called juniper, larch, and hackmatack. 
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