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in the Prairie Provinces 
The stOl:V of poplars is an unusual 

tale - a rags to riches story. The poplar 
has gone from weed to valuable resource, 
because today this abundant species is 
being regarded by many as a possible 
source of newsprint, tissue, plywood and 
even livestock feed. Poplars provide choice 
winter and summer food for white-tailed 
deer and grouse, and the first prairie 
homes were built with and heated by 
poplar logs. Often considered a weed, the 
poplars of the Prairies are now facing a 

brighter future. 

Poplars are fast-growing, short-lived 
trees supported by shallow, wide-spread­
ing root systems. Aspen in particular 

propagates chietly by means of suckers 
that arise from roots near the surface of 
the ground. a characteristic that is of 
great importance in the natural re-genera­
tion of poplar on cutover and burned­
over areas. Other species sprout readily 
from stumps or shoots. This vegetative 
reproduction results in the development of 
large numbers of individuals of identical 
characteristics (clones) that may spread 
over 3 to 4 acres. 

Besides being used by the wood-fibre 
industries, poplars are a f�lll1iliar orna· 
mental tree, and farm sites are made more 
attractive and protected from the sharp 
prairie winds by poplar shelterbelts. 

This issue of FORESTRY REPORT 
is being devoted entirely to the familiar 
POPLARS of the prairie region, for if ever 
there was a tree that could boast of being 
a "true champion" of multiple use, it is 
the versatile poplar. In addition to serv­
ing a wide variety of man's needs, it pro­
vides horne and food for wildlife, heals 
quickly our scarred landscape, and pro· 
vides a brilliant splash of fall color to 
dazzle the eye. .f/;$. 
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Poplar Plantings on the Prairies 
Tree planting on the plains of 

Canada was initiated by the then 
Forestry Branch, Canada Department 
of In terior, ill 1901 for farm shelter­
belts and lIses other t!zan forestry. 
A federal tree nursery was establish­
ed at 1ndian Head in 1903 to pro­
duce and supply the deciduous alld 
coniferolls tree material for Slich 
plantings in the prairie region. A 
second federal nursery was establish­
ed at Sutherland in 1913 to service 
the Northern areas of the prairies, 
bllt it was closed in 1966 to con­
solidate all operatiolls at Indian 
Head. 

Since 1909 the Indian Head and 
Sutherland nurseries in Saskatche­
wan have provided poplar material 
for 33,000 miles of plantings in the 
prairie region. Most of this material 
was utilized for farm sheIterbelts 
(initially primarily in chinook areas), 
although 10% has been used in 
parks, conservation and urban de­
velopments. Annual demands for 
poplar gradually increased from 
200,000 (Fig. 1) to over one million 
cuttings. However, demands declin­
ed from 1 .3 million cuttings in 1929 
to a low of about 100,000 cuttings 
in 1938 following planting failures 
due to periodic drought, disease 
and insect infestations. These ad­
verse conditions decimated numer­
ous poplar shelterbelts and 
nursery cutting beds. From the 
early 1940's until 1965 production 
and planting demands averaged 
about 250,000 plants. Production 
of superior clones and rooted cutt-

ings increased planting demands in 
1966 and 1967 to a high of 750,000 
plants. Since 1969 with the develop­
ment of mechanization and storage 
techniques only rooted cuttings 
have been produced to improve sur­
vival and development of prairie 
plantings. As- a result demands con­
tinued to exceed production which 
has increased from 150,000 (1971) 
to 500,000 plants annually (1974). 
Nursery production problems have 
reduced available poplar material be­
low the planting demand and pro­
duction objective of one million 
rooted cuttings annually. 

Research by nursery staff since 
1948 has provided superior clones 
and equipment, propagation and 
storage techniques, controls for in­
sects and diseases, and herbicidal 
and irrigation practices for expand­
ing nursery production. Wider spac­
ing for plantings were introduced in 
1971 to improve survival of poplar 
in shelterbelts under climatic stress­
es. 

Poplar material has also been pro­
vided for plantings in Alberta by the 
provincial nursery at Oliver since 
1950. This material is utilized pri­
marily for farm shelterbelts, and 
parks. From 1969 to 1973 ma­
terial for 150 miles of plantings 
were planted in Alberta. 

Some 200 clones, species and hy­
brids were collected or produced, 
and evaluations for performances 
(1, 2) initiated from 1948 to 1951. 

Plantings to evaluate some 106 

Figure 1. Distribution of Poplar for Prairie Plantings 

by Federal Tree Nurse ries. 
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poplar clones for the prairie region 
were established in Manitoba, Saska­
tchewan and Alberta from 1965 to 
1974. Although several of these 
plantings were initiated as co-opera­
tive studies with provincial and fed­
eral agencies, 21 were carried out 
by nursery staff (Fig. 2). Briefly 
these plantings have identified the 
most promising clones (Walker, 
Northwest,Saskatchewan, berolinen­
sis, gelrica, tristis and cardenien­
sis). Severe winter injury in 1972-73 
and 1973-74 of new poplar plant­
ings, suggest that three clones were 
frost hardy. �. 

Fig. 2. Poplar regional test plantings 
of clones (1) Northwest, (2) gelrica, 

( 3) Brooks, (4) Walker, (5) berolinensis 
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The Familiar Poplar 

Nati]Je poplar species in Canada 
are present in all parts of Alberta, 
Saskatchewan and Manitoba. Tembl­
ing aspen (Populus tremuloides 
Michx) and balsam poplar (P bal­
samifera L.) are the most common 
poplars and occur throughout all 
three pro]Jinces. A !though less com­
mon, the plains cottonwood (P. 
de!toides ]Jar. occidentalis Rydb.) 
grows throughout the Prairies. Large­
tooth aspen ( P grandidentata 
Michx) is limited to eastern Mani­
toba, whereas black cottonwood 
(P. trichocarpa Torr. and Gray) 
and narrowleaf cottonwood (P. 
angustifolia James) occur only in 
southwestern Alberta and southern 
Alberta and Saskatchewan respect­
i]Jely. 

The poplars are intolerant pioneer 
species and will colonize a variety 
of habitats. The cottonwoods and 
balsam poplar prefer wet habitats 
including riverbanks and freshly ex­
posed sandbars. The aspens will in­
vade burns and cut overs on up­
land well-drained sites. The wetter 

Sucker on aspen root 

depressions on these sites will tend 
to be occupied by balsam poplar. 

Generally all the poplars are 
dioecious, i.e., male and female 
flowers occur on separate trees. 

Flowering usually starts at age 10 
to 15. Regeneration by seed is more 
common with the cottonwoods and 
balsam poplar than the aspens, part­
ly because of habitat characteris­
tics. 

Vegetative reproduction through 
root suckers is common with all the 
poplars. Stem cuttings of the cotton­
woods and balsam poplars root 
readily. Rooting of aspen stem cutt­
ings is almost nil. Some regenera­
tion occurs through stump and 
root-collar sprouts, particularly with 
the cottonwoods and balsam poplar. 

Of all the poplars on the Prairies 
the plains- and black Cottonwood 
probably grow to the largest size. 
They can reach a height of 100' or 
more and a stem diameter of several 
feet. Trembling aspen and balsam 
poplar are the most important 
species for the wood-using industry. 
The cottonwoods and their hybrids 
play an important role in the agri­
cultural zone, where they are used 
for farm and amenity planting. 

WaxJ Pro�rties of Poplar 
A number of economic reasons 

ha]Je been cited for the low le]Jel of 
utilization of the poplar resource. 
The central economic factor has 
been the ready a]Jailability of pre­
ferred softwood species which could 
be processed into the traditional 
wood products (lumber, pulp and 
plywood) at lower cost and with 
higher returns, than was possible 
with the poplars. A combination of 
two characteristics of the poplar re­
source: (I) the high proportion of 
relati]Jely crooked, small diameter 
trees in natural stands and (2) the 
relati]Jely high incidence of decay in 
mature stands, ha]Je largely contri­
buted to the higher costs of process­
ing poplars. Howe]Jer, with increas-

ing demands for wood and fibre pro­
ducts and dwindling supplies of 
preferred species, a greater utiliza­
tion of the poplar resource can be 
expected. Ha]Je the poplar species 
and principally trembling aspen the 
desired characteristics that will fa]Jor 
such increased utilization? 

Because of the two above men­
tioned characteristics of the poplar 
resource, probably the greatest in­
crease in utilization can be expected 
in fibre products such as pulp and 
paper, fibreboard and particle­
board. 

In pulping, poplar could be used 
either pure or in mixture with 
other species. Poplar kraft pulp is 
quite well suited for fine paper be-

cause of excellent sheet formation, 
high opacity, good bulk and good 
printability. Except for strength, it 
compares favorably with kraft pulps 
from softwoods (Table 1). The short 
fibre length of about 1.0 mm for 
poplar compared to 3.5-4.0 mm in 
most softwoods, and the lower pro­
portion of tracheids in poplar are 
responsible for this lower strength. 
On the other hand, the high cellu­
lose content, low lignin content, and 
ease of penetration by alkaline pulp­
ing liquors of poplars results in 
higher yields, lower alkali consump­
tion, and faster pulping rates than 
for spruce at the same pulp lignin 
content. IJi 
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of POPlAr\ 
mgabll!lda (Walsh) feeding on the 
leaf stipules: the poplar bud-gall 

mite, A ceria IJaralJOlm/i (Keifer), 
attacking the new buds and newly 
unfolding leaves: and the poplar gall 
saperda, Saperda i!lornata Say 
tunnelling into twigs and small 
branches. 

DEFECTS IN POPLAR: 

Defects in poplar are recelvIllg 
greater attention from natural re­
source managers, forest products 
users, nursery managers and urban 
and rural land owners as poplars are 

put to greater LIse. Defects may be 
caused by occasional epidemics of 
biological agents, but a more impor­
tant and persistent cause is weather. 

FROST INJURY 

Night frost alternating with warm 
days during spring, fall and winter 
months causes a freeze-thaw condi­
tion that damages living tissues in 
the bark, leaf and sapwood of the 
tree. All species and hybrids are 
affected. Land form, night inver­
sion temperature, alternate layers of 
cold and warm air, sudden invasion 
of cold or warm gusty winds, clear­
ings, age and stand density influ­
ence the risk of frost damage. De­
fects in poplars caused by frost in-

Frost cankers a!ld diehack in Rus­
sian Poplar siJowing dalllagc (lnd 
slIhscqucnt \\'ind-brcakagc. 

elude girdling causing cankers and 
diebacks and growth deformities 
such as burls, brooms, leader proli­
feration and stunting. Other injury 
includes delay in growth and leafing 
out and interference with nutrient 
up-take and storage. What actually 
happens is the frost kills the tissues 
in localized parts of the stem and 
causes a weakening of the cells of 
the cambia around or below the 
killed portion. If the frost condition 
is such that the stem freezes all the 
way around or is girdled, dieback 
occurs but if the tissue on only one 
side of the stem is frozen a canker 
will form at that spot. It takes only 
two or three days for these symp­
toms to become visible. The cambia 
below the dieback and around the 
canker in the still-living part of the 
stem is damaged but not killed and 
subsequent growth of these tissues 
is abnormal. Shoot dieback results 
in growth proliferation on the lower 
living parts and gives rise to candela­
bra, forked leaders with narrow 
crotches and in extreme cases round 
crowns and a permanently stunted 
condition. Frost cankered stems can 
be very strong when vigorous burls 
and frost ribs form around and 

over the damaged parts in much the 
way as in spruce. Spruce burls are 
highly prized for decorative pur­
poses such as lamp or gak posts but 
poplar burls are usually rough and 
unattractive. 

Gall and Rough Bark of Poplar: 

The causal fungus (DiIJlo(/ia 
tlllllc.fLlcicns) infects current and 
older woody stems including branch­
es and main roots of all species of 
poplar and their hybrids. It can 
survive on a living host indefinitely. 
It does not kill the cambium but 
stimulates it to produce abnormally 
large amounts of inner bark and sap­
wood containing deformed cells. 
It's fruitifications produce water­
dispersable conidia and air-dispers­
able as(ospores. Infections result in 
galls or burl-like swellings that per-

Gall and rough bark. caused 
hy DilJlo(/ia tlilllcfaciclIs 

sist indefinitely on branches but not 
on the main stems where clearwood 
usually overgrows the tumors. Pre­
cautions to reduce infection in­
clude: planting poplar away from 
diseased trees, pruning and burning 
infected branches and removing 
severely infected trees. 

Septoria Canker and Leaf Spot 

The causal fungus (SelJtoria 
IIIl1sil'a Pk.) infects and kills living 
cells in leaves and thin bark of 
nursery trees of most poplars ex­
cept aspen. It is not perennial and 
renews itself by annual infections 
that result in a localized leaf spot 
and in a canker affected only after 
the cambium is killed. The fungus 
does not infect thick bark, nor 
cause economic losses in fully es­
tablished or mature trees as once 
thought. The canker reduces the 
quality of the seedlings, rooted 
stock and whips utilized for cutt­
lIlgs. Infections occur during the 
short warm growing season and 
cease when cool nights and early 

frost effect an early leaf drop. The 
fungus overwinters on fallen and 
attached leaves and produces ma­
ture air-borne ascospores in the 
spring. 
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The Resource 

Interest in poplar as a commercia­
lly important species has existed 
across the prairies and, for that 
matter, in North America for some 
several decades, as match splints, 
lumber and lumber type products, 
peeler logs, pulpwood and fuelwood. 
More recently greater attention has 
been given poplar in the area of 
pulpwood and other fibre products 
such as flake board, particle board 
and similar products. Recent in­
vestigations have indicated that as­
pen fibre has a potential use in 
livestock diets. 

Even greater consideration of 
poplar as a commercially important 
species, in league with spruce, pine 
and fir, is evidenced by the number 
of seminars, symposiums and con­
ference held in the past ten years on 
the utilization of poplar. 

In the prairie region of Canada 
(Manitoba, Saskatchewan and Al­
berta) recent forest inventories in­
dicate a volume of 355 million 
cunits* of poplar. This volume in­
cludes both the trembling aspen and 
balsam poplar species. The percent-

UTILIZATION 

age of balsam poplar included in 
this volume varies from province to 
province and ranges from 13 per­
cent in Manitoba to approximate­
ly 20 percent in Alberta. It is in­
cluded in this analysis because it is 
harvested commercially for various 
products and in varying amounts in 
each of the provinces. 

The volume of poplar expressed 
in terms of annual allowable cut 
amounts to 6.2 million cunits. 

Harvesting Levels 

The harvest of poplar on the 
prames is directed at the manu­
facture of conventionally or well­
known primary wood products. 
Lumber, veneer, various types of 
particle board, flakeboard or wafer 
board, pulpwood in round and chip 
form and fuelwood. In past match 
splints were produced in Manitoba. 

The current utilization level of 
the poplar resource in the prairie 
region is approximately 227 ,400 cu­
nits annually. This amounts to about 
3.7 percent of the annual allowable 
cut. Saskatchewan harvests the great-

of PCP� 

est volume of poplar of the three 
provinces (144,500 cunits), approxi­
mately triple that of Alberta and 
four times that of Manitoba. 

Secondary and tertiary manu­
facture of primary products include 
plywood, studs, poplar slugs, grain 
doors, furniture components and 
furniture, fish boxes and other con­
tainers, insulation material, various 
forms of exterior and interior 
sheathing pallets and sewer cribb­
ing. 

An aspect of utilization that 
should be considered is that per­
taining to provincial policies in the 
management of poplar stands. Pro­
vincial policies in the past can be 
briefly summarized by saying that 
if a market existed producers were 
awarded volumes deemed necessary 
to meet the demand. The best 
quality trees were· selected from 
stands over a two or three cut cycle. 
Only the best logs of each tree were 
used unless producers had mar­
kets for top and poorer quality 
logs. 

The management trend today is 
towards complete utilization of 

*A measure of wood, equal to 100 cubic feet of solid volume. 
One cunit equals about 1.17 cords. UTILIZATION 
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whole trees and stands. Poplar sites 
are reforested more easily and eco­
nomically to an optimum level of 
stocking using a clear cut harvesting 
method. Logging equipment in the 
bush today aids the attainment of 
this objective. 

Poplar Management policies on 
the prairies can be summarized 
thusly. 

- Clear cutting of all poplar sites. 
Limiting the overall size of clear 
cuts and the management of 
poplar on an acreage basis. 

- Utilization to minimum top dia­
meters of four (4) inches inside 
bark. 

-- Utilization of individual logs con­
taining up to 50 percent rot. 
Utilization of logs with external 
defects (crook, sweep, etc.) 

- The integrated use of all species 
(coniferous and deciduous) in 
mixed wood stands. 

- Cutting and operating plans pre­
pared by producers, and approv­
ed by forest services, identify­
ing the maximum but sustained 
utilization of poplar on their 
licence areas. 
Where applicable insistence on the 

development of manufacturing 
plants capable of using both deci­
duous and coniferous species. 

- The utilization of trees in poplar 
stands to minimum stump dia­
meters. 

- Penalties for under cutting allow­
able cuts of poplar volumes set 
out in management areas plans 
and licences. 

- The responsibility of producers to 
participate in active reforestation 
programs. 
Encouraging the use of poplar 
through the application of rates 
of dues that are slightly lower 
than those for coniferous species. 
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FIGURES USED 

balsam poplar 10,663,610 cunits) 69,115,500 
trembling aspen 58,451,890 cunits) 

Saskatchewan 

balsam poplar 5,940,000 cunits) 46,097,142 
trembling aspen 40,157,142 cunits) 

Manitoba 

balsam poplar 48,000,000 cunits) 240,000.OOO 
192,000,000 cunits) 

Alberta 

Saskatchewan 
Manitoba 

Alberta 

Allowable Cut 

1,164,500 cunits 
223,230 cunits 

4,800,00 cunits 

Actual Harvest 

144,500 cunits 

34,928 cunits 

48,000 cunits 

Hybrid Poplars in the Forest Zone of Sasl�tchewan 

The Northern Forest Research 
Centre obtained white, gray and 
trembling aspen hybrids from the 
Research Branch of the Ontario 
Ministry of Natural Resources ill 
the spring of 1971, to test their 
adaptability to the harsh climate of 
central Saskatchewan. 

Cuttings were rooted in pots and 
outplanted in the Prince Albert nur­
sery, Saskatchewan. Although height 
growth was impressive during the 
first growing season (average of 
27"), the current growth was not 
hardened off when first frost occurr­
ed in the fall and all plants were 
top-killed. In 1972 more cuttings of 
these hybrids were obtained and 
planted in the nursery. During the 

following winter all plants were 
completely killed, probably due to 
the lack of deep snow cover. It 
appears from this trial that hybrids 
of white, gray and trembling aspen, 
originating from Europe, Asia and 
North America, are not hardy in 
central Saskatchewan. 

In 1971 and 1972 the Forestry 
Branch planted the following hy­
brid poplars developed for the Prai­
rie Provinces on recent cut-over 
areas of MacMillan Bloedel Com­
pany Limited in Hudson Bay, Sask­
atchewan. 

Saskatchewan poplar 
Walker poplar, 

Vernirubens poplar 
Brooks No. 1 
Trembling aspen (local) 

Gelrica poplar 

Dunlop poplar 
Northwest poplar 

Some of the planting sites were 
cultivated prior to planting. This 
preparation was beneficial for both 
survival and subsequent growth of 
the rooted cuttings, especially on 
the older cutovers. Where natural 
aspen suckering provided shelter, 
rabbits caused considerable damage 
to the planted material. 

Based on preliminary observa­
tions by the Saskatchewan forestry 
branch, Northwest, Vernirubens, 
Saskatchewan and Walker show­
ed best performance in terms of sur­
vival, hardiness and height growth. 
These results provide only early in­
dications on the performance of hy­
brid poplars under forest conditions 
in Saskatchewan. $. 
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WOOD PROPERTIES cont'd. 

TA BLE 1. Major Wood, Pulping and 

Pulp Charadericsa 

Charaderistic Trembling Aspen White 

Spruce 

Specific gravity 105 100 

Pulping rate 165 100 

Alkali consumed 95 100 

Pulp yield 125 100 

Pulp strengthb 70 100 

a Relative to white spruce arbitrari(v 

designated 100. 

b A n  average factor based on tear factor, 

bllrst factor and breaking length. 

Excessive amounts of cubical rots 
could seriously affect yield and 
quality of poplar kraft pulps. How­
ever, I07r white rot is probably 
acceptable. White rot is the common 
decay in poplar and only the ad­
vanced stages present a problem in 
pulping. 

Poplar could be mixed with 
common softwoods in the kraft 
process up to a proportion by 
weight of lOs;;. without any detect­
able decrease in strength properties. 

However, technical disadvantages 
would include the maintenance of a 
constant hardwood: softwood chip 
feed ratio, and selection of the most 
suitable pulping schedule to mini­
mize the effects of different pulping 
rates. There might also be problems 
with customer acceptance of mixed 
hardwood-softwood kraft pulps. The 
mechanical pulps and specifically 
the chemi-mechanical pulp from 

poplar show excellent tear factors 
compared with white spruce and 
would find major outlets princi­
pally as newsprint, but also as maga­
zine and book stock. 

Fibreboards, a product of the 
mechanical pulping process, can be 
manufactured just as well or better 
from poplars as from softwoods be­
cause of their low density and good 
quality fibres. However, due to eco­
nomic and market factors, the po­
tential for greater use of poplars in 
fibreboards is somewhat limited at 
present. 

The rapid growth rates in the 
particleboard industry, and the pre­
ference for relatively low-density 
species in particleboards, promises 
increased use of the poplar resource 
in these products. The good com­
pressibility of poplars at low 
pressures results in a board with a 
smooth surface and adequate stren­
gth at low density. In Canada, wafer­
board has recently emerged as the 
fastest growing segment of the 
particleboard industry, and all exist­
ing and planned production is from 
poplar roundwood. 

The potential for increasing 
poplar plywood production is n?t 
high because of inadequate supplies 
of high quality logs, and a number 
of production difficulties caused by 
tension wood, wet pockets, ring 
shake and soft cores. 

Lumber production, particularly 
factory lumber, has been limited, 
because of high decay incidence and 
small diameter stands. Recovery for 
framing lumber is more promising. 

1+ Environment 
Canada 

Forestry 
Service 

Environnement 
Canada 

Service 
des Forets 

A spen llimber 

Studies indicate that a satisfactory 
recovery of 2-inch construction lum­
ber is attainable from at least 75% 
of the merchantable volume of most 
trembling aspen stands. In lumber 
strength, the "northern aspen" 
species group (including trembling 
and largetooth aspen, and balsam 
poplar) is similar to the "spruce­
pine-fir" species group, and for 

many uses the two groups arc in­
terchangeable. Although the drying 
of poplar lumber presents some 
difficuIti�s due to the presence of 
wet pockets, one commercial sche­
dule has recently been developed, 
and further work is underway. 

Because it lacks highly toxic ex­
tractives, poplar wood is quite sus­
ceptible to decay under conditions 
favoring fungal growth. However, in­
dications are that, if properly dried, 
aspen will take preservatives equal­

ly well or better than most soft­
woods. Hence there exists the po­
tential of using preservative-treated 
poplar in applications which require 
decay resistance. � 
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