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THINNiING ASPEN - RIDING MOUNTAIN 

PROJECT MS-l46 

by 

G. A. Steneker 

INTRODUCTION 

Trembling aspen
1 

is one of the most abundant commercial tree species 
in Manitoba and Saskatchewan, occupying respectively about one-tenth and 
one-third of the productive forest land in the two provinces (Gill 1960 
and Anon. 1959 ). As aspen is highly susceptible to infection by pathogens, 
it must be cut before reaching maturity in order to minimize volume losses 
due to decay (Gill 1960 and Kirby � a1 1957 ). Cutting of aspen before 
maturity, however, will curtail greatly the production of large-si�ed 
material suitable for veneer and lumber, unless the growth rate of indivi­
dual trees can be increased by thinning. 

Since 1926 the Department of Forestry has conducted thinning experi­
ments in pure aspen stands in Manitoba and Saskatchewan to determine the 
stocking levels ( = basal area per acre ) required for maximum diameter in­
crement and volume production. This report presents 15-year results of a 
thinning experiment, carried out in 1950 in 14- and 23-year-old aspen 
stands2• Results to 1960 have been reported previously (Steneker 1964 ). 

LOCATION AND DESCRIPTION OF STUDY AREA 

The experimental areas are within the Riding Mountain National Park, 
which is located in the southeastern extremity of the B18a Forest Section 
(Rowe 1959 ) . A description of the selected stands, based on observations 
in 1950, is presented in Table 1. 

METHODS 

Within each stand permanent sample plots (with 30-foot surrounds ) 
were laid out and thinned to spacings of 8-by 8-, lo-by 10-, and 12-J>Y.:12-
feet. Treatments were replicated once in the 23-year-old stand, but not 

1 
2 

For botanical names of plants, see the appendix. 
A 19-year-old stand was also thinned in 1950, but sample plots were un­
avoidably destroyed in 1961. 
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TABLE 1 

DESCRIPTION OF STANDS BASED ON OBSERVATIONS IN 1950 

Factor 

Age 

Stand origin 

No. trees/acre 

Av. d.b.h. 

Av. dome ht. 

Aspect 

Slope 

Soil texture 

Moisture * 

Tree species· 

Underbrush 

Ground flora. 

Stand I 

14 years 

clear cutting 

6,000 

1.4 inches 

22 feet 

south 

clS\V loam 

fresh to mod. fresh 

p:ure aspen 

hazelnut, cherry 

dewberry, wild 
strawberry, rose 

* After Hill's classification, 1952. 

Stand II 

23 years 

clear cutting 

2,200 

2.9 inches 

42 feet 

north 

ciay loam 

mod. moist to moist 

aspen and B% burr 
oak, green ash and 
balsam poplar by no. 
of trees. 

hazelnut, cherry 

sarsparilla, northern 
bedstraw, snakeroot 
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in the l4-year-old stand. Control plots, which received no treatment, were 
established as w�ll in each stand. Trees were tallied by one-inch diameter 
classes before thinning. Malformed and suppressed trees and species other 
than aspen were removed in thinning, along with sufficient intermediate 
trees to provide the prescribed spacings. Residual trees were tagged and 
breast-height diamete� were measured'to the nearest one-tenth-inch; trees 
were remeasured in 1960 and 1965. Heights of all trees on the thinned plots 
and on about 10 per cent of the trees on the control plots were measured 
to the nearest foot in 1950, 1960 and 1965. Height/diameter curves were 
constructed for each plot in 1950, 1960 and 1965. Table 2 presents stand 
statistics for all plots in 1950, 1960 and 1965. 

RESULTS 

Diameter and Height Increment 

Figure 1 shows that periodic diameter increment by one-inch diameter 
classes was directly related to thinning intensity and that all size 
classes benefitted from the thinning. Diameter increment decreased sub­
stantially after 1960, particularly on the plots thinned to 8- by 8- and 
10- by 10-foot �pacing and among the smaller diameter classes on all plots 
(Table 3 ). 

. 

The average diameter of the 200 largest trees per acre on each plot 
in 1950, 1960 and 1965 has been used as a basis to study the effect of 
thinning on the size of potential crop trees. Up to 1960 and 1965 the thinned 
:Plots supported greater sized crop trees than the controls (Table 4 ) . The ' 
average diameter in 1965 of the 200 largest trees on the 8- by 8-foot thinned 
plot in the younger stand seemed to be a reflection of the above average tree 
size on this plot in 1950. Periodic increment between 1950 and 1960 on the 
thinned plots in the younger stand was 42 per cent greater than that on the 
control. In the older stand periodic increment on the thinned plots was 
between 20 and 40 per cent greater than that on the controls. Increment 
between 1960 and 1965 on the thinned and unthinned plots was on the average 
only 50 per cent 'ofC'thaiJ <1fe��h �:oYm),dF�601,;td\'ili9tiOt,�!,:( 

Based on the height of the 20 tallest trees per plot (100 per acre) in 
1950 and 1965, thinning did not seem to have had any influence on height 
increment. Dominant heights between plots in 1950 in the l4-year-old stand 
varied from 19 to 26 feet and in 1965 from 35 to 42 feet, giving an average 
increment of 16 feet for all plots. In the 23-year-old stand dominant heights 
in 1950 averaged 42 feet and in 1965 they averaged 59 feet, giving a periodic 
increment of 17 feet. 

. 

Basal Area and Volume Increment 

Basal area and total volume increment per acre to 1960 was greatest 
on those plots thinned to an 8- by 8-foot spacing and decreased with 
lighter and heavier thinning (TaQle 5 ). Losses at the lower densities. 
are attributed to inadequate stocking and at the higbe� density levels 
(controls ) to mortality resulting from overstocking. 
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TABLE 3 

ANNUAL PERIODIC DIAMETER INCREMENT DUBlNG 1960-1965 AS A PER 

CENT OF THAT DURING 1950-1960 BY TREATMENT AND ONE-INCH DBH 

CLASSES 

Age 
in No. of Dbh. class (inches m 1QSO Weighted 

Treatment 1950 plots 1 2 :3 4 5 6 average 

12 x 12 rIl 1 67 69 69 69 
� 
as 

10 x 10 Q) 1 60 50 52 >:. 
I 

8 x 8 ..:T 1 53 40 46 41 
M 

Control 1 59 50 53 

12 x 12 2 44 54 62 60 60 

10 x :}:O e 2 26 48 50 39 as 
� 

8 x 8 0 2 10 25 38 42 48 33 
('"\ 

Control .. N 2 22 57 77 80 67 
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TABLE 4 

AVERAGE BREAST HEIGHT DIAMETER OF THE 200 LARGEST TREES IN 1950, 

1960 AND 1965, AVERAGE ANNUAL INCREMENT 1950-1960 AND 1960-1965 

AND THE AVERAGE ANNUAL INCREMENT 1960-1965 AS A PERCENT OF THAT 

DURING 1950-1960. 

Annual increment 
Age 

Av. dbh. (inches) 
Period Per cent 

in No. of I II 
Treatment 1950 plots 1950 1960 1965 1950-1960 1960-1965 171 x 100 

12 x 12 1 2. 0 4.7 5. 7 . 27 . 20 74 

� 
10 x 10 1 2.1 4.8 5.3 .27 . 10 37 .� -

8 x 8 
I 

1 2.6 503 6.0 .27 . 14 52 .:T 
r-f 

Control 1 2.1 4.0 4.5 .19 .10 52 

12 x 12 2 4.3 7.1 7. 8 . 28 .14 50 
CIl 

10 x 10 
'"' 

2 4.2 6.9 7.6 .27 .14 52 a5 
� 

8 x 8 I 2 4.6 7. 0 7.4 .24 .08 JJ 
C'"\ 

Control 
N 

2 4.5 6.5 7. 0 . 2Q .10 50 
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TABLE .5 

NET PERIODIC BASAL AREA AND TOTAL VOLUME INCREMENT PER ACRE 

Age No. Basal area SQ. ft. Total volume cu. ft. 
in of Standing Increment Standing Increment 

Treatment 19,50 plots 19.50 1960 196.5 .50-60 60-65 195011960 196.5 .50-60 90-6� 

12 x 12 1 6 • .5 29 40 22 • .5 11 83 4.59 729 376 270 
Ol 

10 x 10 J.i 1 9.4 40 46 30.6 6 119 640 803 .521 163 «f 
Q) 
>.. 

8 x 8 I 1 20 7.5 8.5 .5.5 10 296 1424 1767 1128 343 
� 

Control r-f 
1 .5.5 103 103 48 0 712 168.5 1900 973 21.5 

12 x 12 2 27 70 84 43 14 586 1837 2298 12.51 461 
Ol 

10 x 10 � 2 34 88 100 .54 12 729 2284 2686 15.5.5 402. Q) 
>.. 

8 x 8 
I 

2 .54 114 116 60 2 1110 2969 3131 18.59 162 
C""\ 
N 

Control 2 129 162 162 33 0 2668 4142 4410 1474 268 
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By 1960 basal area levels in the older stand were such that subsequent 
increment was highest on the 12- by l2-foot thinned plots. These plots 
still supported the smallest basal area in 1960 and 1965. A decrease in 
basal area increment occurred between 1960 and 1965 with increasing den­
sities. These data indicate that the basal area per acre in 1960 required 
for maximum periodic increment was at or below 70 sq. ft. In the yoUnger 
stand increment trends were not clear, as the 12- by 12- and 8- by 8-foot 
th:i.nned plots had almost similar basal area increments and the 10- by 10-
foot thinned plot had an unexpectedly low increment. Consequently, the 
basal area required in 1960 for maximum periodic increment in the younger 
stand could not be determined from the available data. The increment pat­
tern of the older stand corresponds with that found by Steneker and Jarvis 
(1966) in other aspen stands. They concluded that maximum periodic increment 
at age 33 (stand age in 1960) will be reached with a basal area of about 
70 sq. ft. }i'or the younger stand the;i predict'a:,basal area 'of 55 Sq�,!t.'. 

Volume Production to 1960 and 1965 

Total volume and cordwood production per acre to 1960 and 1965 (Table 
6) on the control plots in the older stand are reflections of stand con­
ditions in 1950 before thinning, when the control plots supported by far 
the largest growing stock (Table 2). If volumes had been more comparable 
the 8- by 8-foot spacing would probably have given the highest production 
as it did in the younger stand. Board foot production to 1960 and 1965 
was increased by thinning, and in 1965 on the heaviest-thinned plots was 
more than twice that on the control plots. 

Mortality 

Mortali ty bet\..,een 1950 and 1965 was directly related to stand density 
(Table 70. !!.ypox,ylon pruinatum caused much mortality among all size 
classes. No trends could be detected between stocking and losses due to 
this canker. 

DISCUSSION AND RECOMMENDATIONS 

In all instances thinning resulted in an increase in the diameter in­
crement of residual trees. With thinning to 10- by 10- and 12- by 12-foot 
spacings, this increase occurred at the expense of basal area and total 
volume increment per acre, as these light stockings prevented the complete 
utilization of the available growing space by the residual trees. By 1960 
stocking, at least on the heaviest thinned plots in the older stand, had 
increased sufficiently to attain a greater periodic basal area and volume 
increment to 1965 than the lighter thinned plots and controls. 

Maximum basal area and total volume increment will beaohieved when 
stands are sufficiently stocked so as to use all available growing space, 
but stocking is light enough to keep mortality, as a result of natural 
thinning, to a minimum. Based on findings by Steneker and Jarvis (1966) 
the required stocking level to achieve maximum per acre periodiC increment 
in the 14-year-old stand in 1950 would have been about 35 sq. ft. per acre 
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TABLE 6 

TOTAL VOLUME PRODUCTION PER ACRE TO 1965 

Age No. Total volume cu. ft. Cordwood volume Bd. ft. volume 
in of Thinning To To Thinning To To To To 

1350 Jllots Treatment in 1950 1960 1965 in 1950 1960 1965 1960 1965 

1 12 x 12 824 1283 1553 0 3.7 7.3 0 0 
CIl 

� 1 10 x 10 595 1235 1398 0 4.5 ' 7 . 7  0 0 
Q) 
� 
I 1 8 x 8 694 2118 2461 0 13 ! 19 0 0 

.::r 
1"""1 

1 Control 0 1685 1900 0 3.8 i 5.7 0 0 

CIl 
2 12 x 12 1354 3191 3652 3.2 26 32 937 3448 

� 
3486 .. 6 34 316 Q) 2 10 x 10 1202 3888 27 2318 

� 
I ! 

C'"\ 
2 8 x 8 683 3652 3814 0. 7  36 ! 39 821 2112 

, 

C\I l 

2 Control 0 4142 4410 0 40 
I 

II 54 135 1510 

TABLE 7 

MORTALITY PER ACRE 1950 - 1965 

Age 
in No. of No. of Basal area Total volume 

Treatment 1950 plots . trees sq. ft. cu. ft. 

12 x 12 1 50 4. 1 63 
CIl 

10 x 10 � 1 
Q) 

110 9.4 163 
� 

8 x 8 I 1 120 10.8 215 
.::r 

Control 
1"""1 

1 4020 36. 4 491 

I 12 x 12 CIl 2 15 3. 5 143 
I 

� I 
10 x 10 2 35 6.2 145 Q) 

� 

8 x 8 
I 

C'"\ 
2 126 16.9 412 

C\I 

Control 2 1508 48.5 998 
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and for the 23-year-old stand about 55 sq. ft. per acre. In 1960 these 
levels would have been about 55 sq. ft. and 70 sq. ft. respectively, and 
in 1965 about 65 and 80 sq. ft. respectively. 

It i.s recommended that an additional thinning is carried out in the 
summer of'1966 to maintain the high diameter increment of individual 
trees on the thinned plots and to prevent plots from becoming overstocked. 
Based on the results of this study and the findings by Steneker and Jarvis 
(1966 ) the 12- by l2-foot thinned plots in the older standr:will be thinned 
to a residual basal area of about 65 sq. ft., the 10- by 10-foot thinned 
plots to 80 sq. ft., and the 8- by 8-foot thinned plots to 95 s�. ft. 
Controls will not be thinned. In the younger stand the 8- by 8-foot 
thinned plot will be thinned to a residual basal area of 65A3q�' :;ft. 

REFERENCES 

ANON. 1959. Saskatchewan's forest inventory 1947 to 1956. Saskatchewan 
Dept. Natural Resources, Forestry Branch. 

GILL, C. B. 1960. The fore�ts of Manitoba. Manitoba Dept. Mines and 
Natural Resources, For. Serv. ,"Man. Div., Forest Resources Inventory 
Report No. 10. 

HILLS, G. A. 
Ontario, 

1952. The classification and evaluation of site for forestry, 
Dept. lands and Forests, Div. of Res., Res. Report 2#, 41 pp. 

KIRBII, c. L., W. S. BAILEY and J. G. GILMOUR. 1957. The growth and ;Y:,ield 
of aspen in Saskatchewan, Saskatchewan Dept. Natural Resources, For. 
Br. , Tech. Bull. No. 3. 

ROWE, J. s. 1959. Forest regions of Canada. Canada, Dept. Northern �­
fairs and National Resources, Forestry Branch, Bull. No. 123. 

STENEKER, G. A. 1964. Ten-year results of thinning 14-, 19- and 23-year­
old aspen to different spacings. Canada, Dept. Forestry, For. Res. Br. 
Publication No. 1038. 

STENEKER, G. A. and J. M. JARVIS. 1966. 
stands, Manitoba and Saskatchewan. 
Br., (in press ). 

Thinning in trembling aspen 
Canada, Dept. Forestry, For. Res. 



12 

APPENDIX 

Common and botanioal names of plants mentioned in text. 

Ash, green 

Aspen, trembling 

Cherry 

Oak, burr 

Poplar, balsam 

Dewberry 

Hazelnut 

Northern bedstraw 

Rose 

Sarsaparilla 

Snake root 

Wild strawberry 

Fraxinus pennsy1vanioa Marsh. var. 
. �ub'i"nt�gerrina (V8.h!l.. ),F.&.rn�_ 

Populus tremu10ides Miohx. 

Prunus sp. 

Querous maorooarpa Miohx. 

Populus balsamifera L. 

Rubus pubesoens Raf. 

Co;y1us oornuta Marsh. 

Ga1ium borea1e L. 

Rosa sp. 

Aralia nudioau1is L. 

Samou1a mari1andioa L. 

Fra�ria virginiana Duohesne. 


