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WEED CONTROL FOR NURSERY PRODUCTION 

OF CONIFERS 
The highest continuing costs in nursery 

production are for weed control. Not too many 
years ago weed control was done totally by 
stoop labor. but as wages increased and the 
attractiveness of the work decreased, more 
economical means were needed. Chemical 
control offered the most reasonable solution. It 
can be obtained by several methods of applica
tion: fumigation, preemergence sprays, or 
postemergence sprays, depending on the type 
of weeds to be controlled. 

Fumigation of the soil with chemicals is a 
common practice for controlling weeds and 
plant pathogens in conifer seedbeds. The 
fumigant (dazomet) used at the Prairie Farm 
Rehabilitation Act (PFRA) Tree Nursery, 
Indian Head, Saskatchewan and the Pineland 
Nursery, Hadashville, Manitoba, is applied at 
250 kg of active ingredient per ha (i.e. 500 
kg/ha of Mylone 50D) in early to mid
September. Metam (Vapam) may also be used. 
as at the Alberta Provincial Tree Nursery. 
Dazomet is applied with Gandy spreader after 
the seedbeds are formed, incorporated by 
raking or shallow cultivation plus harrowing, 
and "sealed" in the soil by irrigation. The 
fumigants volatize in the soil and the resulting 
gas destroys soil microorganisms and weed 
seeds. Fumigants are most effective between 
temperatures of 18 and 24°C and will require a 
longer period to dissipate at lower tempera
tures. White spruce is usually sown 4 weeks 
(early October) after fumigation and Scots pine 
and Colorado spruce are sown in spring. 
Grover (Can. J. Plant Sci. 48:189-196). in an 
earlier study at the PFRA Tree Nursery, found 
that fumigants provided 80-90o/c control of 
weeds. thus reducing the cost of subsequent 
hand weeding accordingly. Polyethylene cov
ers used to prevent the entry of fresh weed seeds 
are not effective. and instead good sanitation 
practices should be adopted for nursery hedges 
and grass areas to minimize weed seed reinfes
tation. 

Herbicides are not generally used during the 
seedling state (1-0 and 2-0) at the PFRA Tree 
Nursery. because weeds can easily be removed 
by hand. However. chemical weed control for 
seedbed conifers during the second year of 
growth is of considerable importance at the 
Prince Albert Forest Nursery because of its 
extensive production area. Therefore. coopera
tive research with staff of the Indian Head Tree 
Nursery was undertaken in 1972 at Prince 
Albert to develop a safe herbicidal weed control 
program for common groundsel. green foxtail 
prostrate pigweed. and wild bu;kwheat. Re� 
search consisted of greenhouse screening of 
various pre- and postemergent chemicals and 
field testing to confirm crop tolerance and 
evaluate weed control. Six herbicides which 
appeared promising in screening tests were 
field-tested in 1973 at Prince Albert. 

The preem.ergent treatments. diphenamid 
(Dymid or Enide) at 5.6 kg/ha, niclofen (TOK 
E25) at 2.2 kg/ha, and chlorthal (Dacthal) at 
11:2 kg/ha, and the immediate postemergent 
treatments, herbicidal oil (Esso 350) at 650 Vha 
and niciofen at 2.2 kg/ha, did not appear to 
affect the stands of white spruce or jack pine. In 
1973, the Prince Albert Nursery treated most of 
its conifer seedbeds with niclofen and used 
herbicidal oils; however, the resulting weed 
control was not satisfactory. The poor control 
may have been due to late application. 

Herbicidal oils (Esso 350, Varsol. or Shell 
AGW) provide control of many newly emerged 
weeds, but not of common groundsel. Herbici
dal oils should not be applied to pine when it is 
flushing, but appear safe for spruce at all stages 
of growth. Since herbicidal oils must be applied 
just after weed emergence and exert no residual 
control, they are of minimal value. 

Chlorthal did not provide satisfactory weed 
control, but niclofen was evaluated further as 
two formulations, TOK RM and TOK E25, at 
2.2 kg/ha and was found to have acceptable 
crop tolerance, with fair weed control. Niclo
fen provides control of redroot pigweed, 
purslane, and others when applied at the one- to 
two-leaf stage, and will control members of the 
Cruciferae family. 

Linuron at 2.2 kg/ha has proved to be safe 
for conifer transplants (2-1) at Prince Albert on 
the basis of 3 years of testing, but too toxic to 
white spruce seedlings (2-0). This chemical is 
used extensively at the Indian Head Nursery for 
weed control in transplanted conifers, where it 
is applied at 2.2 kg/ha on top of dormant 
2-year-old seedlings just after transplanting 
into a clay loam soil. This application is 
followed with irrigation to bring the herbicide 
into the surface soil solution. Linuron must be 

carefully directed after bud break to the base of 
trees or shrubs to prevent foliar contact. In the 
fall after the first growing season it is applied at 
1.6 kg/ha in the same manner to 2-1 conifers. 
Linuron applied to clay loam soil at Indian 
Head does not move to any appreciable extent 
below the 0 to 5-cm layer. After 3 years of 
testing, !inuron at 1.7 kg/ha has been con
firmed to be safe for transplanted conifers at 
Prince Albert. 

While it cannot be recommended for use, 
propazine at 1.1 kg/ha applied to white spruce 
and jack pine in early spring at the start of their 
second growing season has proven compatible 
and provided weed control. 

Diphenamid, which is safe for conifer 
seedlings, provides fair weed control, and is 
readily available, has formed the basis of the 
herbicidal weed control program at the Prince 
Albert Nursery. It is a short-lived chemical that 
does not control common groundsel, mustards, 
and emerged weeds, but does control lamb's
quarters, red root pigweed, purslane, and 
chickweed prior to emergence. 

Sprayers should be equipped with either a 
mechanical or jet agitator to keep wettable 
powders in suspension. When using wettable 
powders sprayers should preferably have a 
piston pump since roller pumps tend to. 
deteriorate from abrasive materials. 

In conclusion. a combination of fumigation 
and available herbicidal treatments can control 
a large percentage of weed species, although a 
certain degree of hand weeding will always be 
required to remove escaped plants. Good 
sanitation practices in nonproduction areas and 
spot spraying for perennial weeds must be 
integrated with a chemical weed control prog
ram. More research is required to improve 
weed control for nurseries located on coarse
texured si tes. 

A spray boom with skid-mounted nozzlesjor partially directing herbicides under the joliage 
of conifers (DREE photo) 



List of Fumigants and Herbicides for Use in Conifer Nurseries 

Name of Herbicide or Fumigant 

Common Trade 

Dazomet 
Metam 

Niclofen 

Diphenamid 

Herbicidal oils 

Cyanazine 

Linuron 

Mylone 
Vapam, VPM 

TOKRM 
TOK E25 

Dymid 
Enide 

Esso 350. 
Shell AGW, Varsol 

Bladex 

Lorox, 
Afalon 

Application 

Formulation! Rate' 

50% G 
32.7% Liq. 

2.4 E.C. 

80W.P. 

80W. P. 

50W. P. 

(kg a. i./ha)3 
250 
335 

2.2 to 4.5 

5.5 

600Vha 

1.5 

1.6 to 2.2 

IG - granular; W.P. - wettable powder; Liq. - Liquid; E,C. - emulsifiable concentrate 

'Conversions: kg/ha x 0.893 = Ib/aere 
//ha x 0.089 = gal (Imp.)jaere 

kg/em' x 14.28 = Ib/in. 
)a.i. - active ingredient 

Recommended 
Usage 

For fumigation prior to sowing 
For fumigation prior to sowing 

Trial basis only - apply when weeds 
are in 1-2 leaf stage 

Early spring, preemergence to weeds 
for 1-0 and 2-0 white spruce and 
Jack pine. This is recommended 
practice at the P. A. Forest Nursery. 

Apply when weeds are just emerging. 
Do not apply to pine in flush. 

Trial basis at Alberta Provincial 
Tree Nursery at Oliver. 

Apply overall to dormant transplanted 
conifers. Use the low rate on loamy 
soils. 

IN CONTAINERIZED SEEDLING REARING 

CHOOSE YOUR PEAT CAREFULLY 
Peat moss, the most common ingredient in 

container seedling media, varies in its chemical 
and physical characteristic depending on its 
source. The desirable characteristics are related 
to different phases of the containerized seedling 
systems: the filling of containers requires a 
coarse/fine ratio (C/F) of less than 1.00, 
whereas a pH of 4.5-5.5 is necessary for good 
seed germination. and a Ijigh cation exchange 
capacity (CEC) is necessa.' to hold nutrients 
readily available to the root systems of the 
seedlings. Just how some of these characteris
tics affect seedling growth and what peats have 
the desirable characteristics are of interest to 
the nurseryman rearing the seedlings. The 
object of a recent study conducted in coopera
tion with the University of Alberta Plant 
Science Department was to characterize conifer 
seedling growth in several commercial peats 
from western Canada and to determine chemi
cal and physical properties of the peats. 

Eight sphagnum peats were obtained from 
commercial sources throughout western 
Canada (two from Manitoba. one from Sas
katchewan, four from Alberta, and one from 
British Columbia). The following physical
chemical properties were determined for each 
peat: fiber length, C/F ratio, bulk density, 
percentage of air space, percentage of water 
space. percentage of pore space. pH, CEC, 
percentage of ash content, and conductivity. 
The growth of both lodgepole pine and white 
spruce were tested in each peat. 

No definite physical or chemical characteris
tic of the peat could be correlated with the 

growth of the conifer seedlings. However, the 
data suggested that either too high or too low 
pH may affect the growth, as could a high 
amount of fine particles in the peat or high 
amount of salts shown by high conductivity 
> (2.0 s/cm). 

There are considerable differences between 
seedling growth on peat from different sources. 
One Alberta source rated consistently high, 
followed by both Manitoba sources, while the 
single Saskatchewan and B.C. sources along 
with three Alberta sources were rated low. The 
data indicated that the choice of peat for your 
container system will affect seedling quality. 

Information from this study plus some 
interesting experiences have led the way to 
developing some standards for selecting peat 
moss for container systems. Low pH has been 
considered a good quality because it reduces 
the danger of damping-off. However. in 
instances when the pH was below 4.0, it was 
noticed that the seedlings lacked radicle de
velopment. At one time one of the Alberta peat 
sources was found to have a very high sodium 
ion (Na+) concentration which affected nut
rient availability during the first part of the 
rearing phase. This is no longer a problem 
because of changes in the harvesting methods at 
that bog. Where noncommercial bog peat had 
been used the seedlings were weak and 
chlorotic and appeared under constant stress 
even though the recommended rearing regime 
of nutrients and watering was being followed. 
By changing to a commercial milled peat the 
subsequent crops improved. It is suspected that 

Table 1. Suggested criteria for selecting 
peat 

pH 4.5 - 5.5 

C/F 0.7 - 1.5 

CEC >120 meqll00 g 

Na+ <5% of CEC 

Conductivity <0.75 S/cm 

humification of the peat and a high salt content 
created by the lack of flushing the media 
properly were the cause of the poor seedling 
growth. 

Of the peats tested only one Manitoba source 
and one Alberta source met the criteria shown 
in Table I. This does not mean that the others 
cannot be used. but they have to be modified if 
you are to obtain maximum growth of conifer 
seedlings. CEC of 100-200 meq/ 100 g will be 
acceptable if the Na+ concentration is less than 
5% of the total exchangeable cations. How
ever. excess Na+ concentration can be 
minimized by using vermiculite in the medium, 
but this should not be done if the C/F ratio is 
very low ( 0.5), because it creates a compacted 
medium. The C/F ratio can be improved by 
mixing in coarse peats of another brand or from 
different parts of the same bog. The pH can be 
raised by adding lime. or lowered by adding 
sulfuric acid. Neither the conductivity nor the 
CEC can be changed easily and therefore are 
the critical criteria for selecting your peat 
medium. 



NEW TREE REARING FACILITIES FOR THE 

PRAIRIES 

Pine Ridge Forest Nursery 

Reforestation of cutover crown land is the 
responsibility of the wood-producing in.dustries 
making the cutover. It can be done either by 
obtaining seedlings from provincial nurseries 
or by paying a regeneration levy. in which case 
the province will take on the responsibility of 
reforestation. However. Forest Management 
Agreement Holders do not have th� latter 
option. The province is also responsl?le for 
regeneration areas burned over by fIres on 
crown lands. G overnment legislation provides 
that the seedlings required for reforestation be 
supplied to the wood-producing industries by 
the Department of Energy and Natural Re
sources. Industry must supply the seed to grow 
the requested number of seedlings. In order to 
meet this steadily increasing demand for 
seedlings the Alberta Department of Energy 
and Natural Resources is in the process of 
designing and developing a large forest nursery 
complex near Smoky Lake, approximately 145 
km northeast of Edmonton. The Pine Ridge 
Forest Nursery will grow 10 million bareroot 
and 10 million container seedlings annually. 

The nursery site is characterized by well
drained loamy sand with a vegetation cover of 
an uneven-aged jack pine stand. In addition to 
easy weed control. the site allows cultivation 
shortly after rainy weather. Although the pH of 
the soil is over 6. 0 and organic matter is quite 
low. this presents little problem because the use 
of sulphur and local peat will easily remedy 
both conditions. Water will be pumped up 55 m 
from the North Saskatchewan River to a storage 
reservoir where it will be drawn for irrigation in 
fields and greenhouses. 

The field layout plan shows the fields and the 
building site (see map). There are 48 fields 
varying in size from 1. 4 to 2. 2 ha with a total 
production area of approximately 73 ha. 
Shelterbelts are oriented at right angles to the 
prevailing storm winds. 

Initial development of the site began in the 
winter of 1975 with a control survey which 
provided the basis for the development of a 
field layout plan. Concurrently some work was 
done toward eradicating dwarf mistletoe
infected trees adjacent to the proposed produc
tion area. and now that field clearing is 
finished. mistletoe eradication will be com
pleted in the perimeter areas and shelterbelt 
leave strips between fields. 

In the spring of 1975. a cutting program was 
initiated to salvage all post and log material 
from the fields and road right-of-ways. This 
also involved the location and establishment of 

the main building site and the reservoir area. 
The salvage cut proceeded on into the spring of 
1976 and was completed in May. The salvage 
material has been disposed of by public 
auction. Also during the summer of 1975 the 
main production and service area (approxi
mately 275 hal was encompassed by a 1. 8-m 
high chain link fence. 

In the spring of 1976 a clearing contract was 
awarded for the stumping and clearing of the 
field area. The contract stipulated that all roots. 
stumps, and debris had to be removed from the 
soi I and transported to a di sposal area so that no 
disposal by burning would take pl�ce on. the 
field areas and possibly affect the SOIl reactIOn. 
Care was also taken to prevent the removal of 
topsoil from the fields during clearing. This 
novel way of land clearing by using backhoes to 
remove stumps and a loader and t�cks to 
transport the material to the burnmg site 
resulted in a relatively clean soil with minimum 
soil disturbance. 

During the winter of 1976-77 the pumphou�e 
at the North Saskatchewan River and the mam 

Map layout 

of the Pine Ridge Forest Nursery 

near Smoky Lake. A lberta 

pipeline from the river to the onsite reservoir (a 
distance of 2 km) will be built. It is hoped that 
the reservoir and the underground distribution 
system for the irrigation system will be 
completed by the spring of 1977. During the 
summer of 1977 construction is proposed for 
the administration building and the building 
areas associated with bareroot production. The 
design and construction of the proposed con
tainer seedling production facility as well as the 
seed extraction facility will be considered 
during this period. 

The first operational bareroot seeding will 
take place in the fall of 1977. A small trial 
seeding using various soil amendments was 
established in October 1976 to give some idea 
of seedling growth and also indicate specific 
problems that may require further investiga
tion. The first bare root seedlings should be 
shipped from the nursery by 1980 and the first 
container seedling crop produced by 1979. 

( RESERVOtR / 

0·/' 
/ 

STAFF 
HOUSING 



SIMPSON'S TREE SEEDLING NURSERY 

Simpson Timber Co. (Alberta) Ltd. has 
assumed reforestation responsibilities (m a 
sizeable area of cutover lands after having 
acquired quota cutting rights in the central 
Alberta foothills and Swan Hill area. To meet 
the reforestation requirements on about 2428 ha 
Simpson's has constructed a containerized 
nursery in 1976 to produce a crop of 400,000 
seedlings for the 1977 planting season. The 
facility will eventually produce 800.000 seed
lings per year. 

The facilities consist of a greenhouse, 
headerhouse, and an area for cold conditioning 
and overwinter storage of seedlings adjacent to 
Simpson's a"dministrative offices and lumber 
manufacturing complex at Blue Ridge. 

The greenhouse is an Ickes-Braun Arch II 
fiberglass greenhouse. 12.8 m x 47.5 m (6 13 
m'). Environmental control systems built into 
the greenhouse include an overhead irrigation 
system that travels the full length of the 
greenhouse at a rate of 2.4 m per minute, a 
lighting system for photoperiod control consist
ing of 8 LU 400 (HID) high intensity discharge 
lamps attached to the travelling irrigation 
system (giving 2 minutes light every 30 
minutes), cooling and heating units to maintain 
temperatures, and a fertilizer injection system. 
The heating, cooling, and lighting of the 
greenhouse are regulated automatically by a 

Wadsworth controller system. 

A separate headerhouse 12.2 m x 18.3 m 
houses supplies, water injection systems. con
tainer filling area, and other facilities to support 
the operation of the greenhouse complex. 

Simpson Timber has opted to use the 
Spencer-Lemaine containers for its rearing 

Greenhollse facilities at Simpson's Blue Ridge complex capable of producing 400,000 
seedlings per crop 

program. The containers at present are being 
filled by hand. but this will be mechanized 
shortly. Trays of 102 cavities are filled and 
seeded with either white spruce or lodgepole 
pine and placed in 2.3 m x 0. 8 m pallets each 
containing 20 trays. These pallets are moved 
from the headerhouse to the greenhouse by 
forklift and situated on racks 0.08 m off the 
floor to allow for adequate air-pruning of the 
seedling root systems. 

The addition of this facility to the forest 
management scene in Alberta is welcomed; it 
will augment other industrial and provincial 
reforestation programs. 

SASKATCHEWAN SATELLITE NURSERIES 

Seedbed area at the Big River Nursery - a 
model for the Saskatchewan Satellite nurseries 

The Province of Saskatchewan has initiated a 
program to develop three satellite nurseries. 
They will be located in the Provincial Forest 
adjacent to communities where forest
harvesting activities are taking place. 

Two sites were located in 1976 with de
velopment starting the same year. One site is 
situated between Duck Lake and Macdowall on 
the bank of the South Saskatchewan River. The 
nursery will be on sandy soil and irrigated with 
river water. The second site, also sandy, is 
located near the town of Chitek Lake and will 
be irrigated by well water. The third site will be 
located later this year. 

The nurseries will be operated by the 
Forestry Branch of the Department of Tourism 
and Renewable Resources and employ between 

12 to 15 people from the local communities and 
surrounding area. The labor will be on a 
seasonal basis. 

Land clearing and breaking, root picking, 
cultivation, and fencing are under way at the 
two sites this year and it is expected that the first 
seeding can be done in the spring of 1978 or 
optimistically in the fall of 1977. Once in 
operation, the annual production is expected to 
be between 100,000 and 200,000 jack pine and 
white spruce seedlings for each of the 8-ha 
nurseries. 

The satellites are expected to greatly assist 
the other two provincial nurseries at Prince 
Albert and Big River in supplying an ever
growing demand for reforestation stock. 



NUTRITION OF CONIFERS IN SEEDBED AND 

CONTAINERS 
seedling. growth would be severely reduced 
were it not for the application of fertilizers. In 
both types of operation, seedbed and contain
ers. survival and growth rate after planting are 

affected by initial nutrition. The ability of the 
seedling to withstand cold and drought stresses 
or even to outgrow weed competition is also 
influenced by nutrition. 

Mineral nutrition, or the uptake of essential 
nutrient ions, is a very important part of 
seedling production. In nursery operations, 
irrigation of coarse-textured soils and lifting of 
entire seedlings at harvest deplete the nutrient 
supply and consequently lower fertility. Fer
tilization is the main method of replacing 
nutrients. Amendments such as peat and green 
manure are intended primarily to increase 
organic matter, thereby improving tilth and 
increasing the capacity of the soil to retain 
nutrients and moisture. The ultimate aim is to 
produce bareroot stock that meets certain 
minimum specifications in size and that will 
later survive outplanting. 

NUTRIENT REQUIREMENTS IN NURSERY 
SEEDBED 

Production of tree seedlings in containers 
also requires the use of fertilizers to achieve 
stock of a specified quality. The growing 
medium, generally peat or peat-vermiculite 
mixtures. is chosen primarily for its physical 
characteristics such as structure, bulk density. 
and drainage; peat is often very low in readily 
available nutrients. Because of the relatively 
small volume of medium supporting each 

Formerly the rearing of bareroot stock in 
prairie nurseries required up to 4 years. More 
recently 2+0 and 3+0 stock have been 
produced. A nursery experiment designed to 
determine optimum rates of fertilization for 
conifers during growth in the seedbed was 
carried out at Prince Albert. Saskatchewan. 
where jack pine (Pinus banksiana Lamb.) and 
white spruce (Picea glauca (Moench) Voss) 
were grown under 24 nutrient combinations for 
3 years in the seedbed. Fertilizers were applied 
only during the first two growing seasons. 
Nitrogen (N) as 21-0-0 was applied at 4 levels: 
O. 1 12.224. and 448 kglha (0. 100.200. and 
400 Ib/ acre); phosphorus (P) as 0-20-0 at 3 

GENERAL RECOMMENDATIONS FOR SANDY 
NURSERY SOIL 

I. Seedbed preparation should be improved 
with quality of stock being emphasized. and 
eventually quantity quotas will be achieved. 
Besides leveling. most fields require more 
organic matter and need to be acidified. For 
example. 7.5-10 cm of peat and I 12 kg/ha of 
sulphur mixed into the plow layer significantly 
improved growth over cor'rol plot� at the 
Prince Albert nursery. 

2. Seed treatment and seedinl:, procedures 
should be improved to increase germ;;1ation in 
the seedbed. Adequate moisture and tel .. pera
ture under hydromulch and burlap during 
germination are essential. 

3. A shelterbelt system is esseiltial because 
wind erosion results in production losses. 

Fields might be subdivided parallel to the 
present shelterbelts and additional pennanent 
windbreaks grown. Also. temporary 
windbreaks (e.g. snow fences) which could be 
removed easily to provide access for machinery 
should be set across unprotected sides of 
seedbed areas. 

4. Top dressing of fertilizers should be 
preceded by a slight disturbance of the soil 
surface between rows to prevent runoff. The 
impact of water droplets during irrigation and 
subsequent drying result in a somewhat com
pact soil structure that restricts entry of water. 
Therefore. when the fertilizer is being washed 
in. some runoff occurs. 

NUTRIENT REQUIREMENTS IN CONTAINER 
SYSTEMS 

Two greenhouse experiments with lodgepole 
pine (Pinus contorta Doug!. var. latifolia 
Engelm.) and white spruce in peat-filled 
containers have been carried out·to detem1ine 
nutrient requirements: the first an exploratory 
one to obtain' 'ball park" ideas of sufficiency. 
and the second to increase precision. Beginning 
4 weeks after seeding. the seedlings were 
treated weekly with nutrient solutions that were 
similar in concentration of minor elements but 
had variable N. P. and K. 

In the first experiment. top weight steadily 
increased with each application of N up to 448 

ppm but root weight decreased sharply with 
higher N concentration. Total weight decreased 
slightly and top/ root ratio increased when N 
exceeded 56 ppm. Response of height. top 
weight. and root weight was maximum at 27 
ppm P and 78 ppm K. The optimum treatment 
for pine was 1 12 ppm N. 27 ppm P. and 78 ppm 
K. The corresponding top/root ratio was 2: 1. 

For spruce. nitrogen at 112 ppm resulted in 
height and top weight significantly greater than 
at 56 ppm but not significantly greater than at 
448 ppm. Nitrogen seemed to have a depres-

Continued next page . . .  

levels: O. 90. and 180 kg/ha (0, 80, and 160 
Ib/ acre); and potassium (K) as 0-0-6 1 at 0 and 
1 12 kg/ha. 

A treatment of 224N-90P-1 12K gave the 
best overall growth for pine. The effect of N 
reached a maximum at 224 kglha. then 
declined with higher application rates. Phos
phorus alone increased root growth but had 
minimal effect on height. Nitrogen and P 
together were required to produce a tall, heavy 
seedling. The influence of N on growth was 
such that plots treated with 224 kg/ha in 
combination with P at 90 kglha were superior 
to those treated with either I 12N- 180P or 
224N-180P. This clearly established the level 
of sufficiency for P. There was a slight 
response to K but only at low and intermediate 
levels of N. 

G rowth data for spruce indicated that a 
combination of 1 12N-90P-1 12K was optimum. 
Mean height was 10.3 cm and dry weight per 
seedling amounted to 1.02 g with top/ root ratio 
of 3. The next higher level of N (224 kg/hal 
produced seedlings that were as tall but had less 
dry matter. At 448 kg N/ha both height and dry 
weight decreased. In all N-P combinations, the 
intermediate level of P. 90 kglha. was best. 
The response to potassium was positive except 
when combined with the highest levels of N and 
P. 

NUTRIENT RECOMMENDATIONS FOR 
CONTAINER SEEDLINGS 

I. Larger containers should be used. The 
present containers (4 1 cm.l) were root-bound at 
14 weeks after seeding, thus affecting growth. 
It is doubtful whether satisfactory height. total 
weight. and top/root ratio can be achieved. 

2. Starting 4 weeks after seeding. nutrients 
should be applied once per week (to saturation) 
for 10 consecutive weeks. 

3. For spruce. N-P-K combinations of 
1 12-31-156 ppm and for pine. 224-31-156 ppm 
should be used. realizing that it is possible to 
increase root growth and thus gain smaller 
top/ root ratios by altering nutrient regimes 
(e.g. high P with low N and K) once 
satisfactory height growth is achieved. 

4. Concentration should be switched to 
56-248-39 (ppm N-P-K) for the next 6 weeks to 
increase root growth relative to that of tops. 



NUTRIENT REQUIREMENTS CONT. 

sing effect on root weight, which was best with 
lowest level of N. Total seedling weight was 
highest of 56 ppm N, and top/ root ratios 
increased steadily with each increment of N. 
More so than pine, spruce appeared to increase 
total weight with N application, but a dispro
portionate amount of this consisted of top 
weight. 

Top and root weights and total seedling 
weight of spruce benefited more from P and K 
applications, being largest at 109 ppm-P and 
156 ppm-K levels. Top/root ratios were gener
ally larger for spurce (4: I) than for pine (2: I). 
Optimum treatment for spruce was I 12 ppm N, 
27 ppm P, and 78 ppm K. For spruce, at least, it 
is possible to alter favorably the top/ root ratio 

• of the seedling through manipulation of nut
rient ions. 

In the second experiment, mean height of 
pine increased with each increment of N and K 
but decreased with P. Low levels of phosphorus 
caused total weight to decrease slightly initially 
but increase with additional P (248 ppm). 
Top/ root ratio varied from 2 to 5 but was lowest 
with either N or high P, again indicating that 
optimum height and top/root ratio can be 
obtained by proper manipulation of nutrient 
regime. 

White spruce showed significant differences 
in height growth with increasing N application. 
The levels of P and K at 62 and 78 ppm 
respectively increas�d height, but higher con
centrations of both nutrients, especially P, were 
detrimental. Nitrogen increased top weight but 
reduced root weight correspondingly at each 
level. Top weight was improved by 62 ppm P 
but this resulted in less root weight. However, 
at higher levels of P, top weight decreased in 

favour of root weight. The effect of K was such 
that top weight decreased at the highest level 
but root weight was only slightly affected. 

It appears from these experiments that for 
both species, especially spruce, the best treat
ment is actually the "optimum" - where 
height and weight are somewhat balanced. 
Nitrogen and K improve height but P decreases 
it. On the other hand, N increases top weight 
while depressing root weight. The effect of P 
and, to a lesser extent, K is opposite, i.e. top 
weight decreases and root weight increases .

. 

FOREST AND SHELTERBELT NURSERY 

PRODUCTION IN THE PRAIRIE REGION 
The prairie region consists of all lands 

covered by the provinces of Alberta, Sas
katchewan, Manitoba, and the Northwest 
Territories. Every year an increasing area of the 
more productive forest lands is being harvested 
for wood products and must be reforested to 

ensure supplies for future generations. Tree 
planting is an essential part of to day's program 
of more intensive timber culture. Prompt tree 
planting saves years that are often lost while 
waiting for natural regeneration. There is a 
large backlog of poorly stocked or unstocked 

SUMMARY OF PRAIRIE REGION NURSERY PRODUCTION 1975 
PLANT PRODUCTION IN THOUSANDS (m) 

PROVINCE 
NURSERY 

ALBERTA 

Energy & Natural Resources 
Alberta Forest Service, Peace River 
Alberta Forest Service, Rocky Mt. House 

Alberta Agriculture, Provincial Tree Nursery, Oliver 
North Western Pulp & Power, Hinton 

MANITOBA 

Dept. of Mines, Resources & Environmental 
Management, Pineland Nursery, Hadashville 

SASKATCHEWAN 

Dept. of Tourism & Renewable Resources 
Big River Forest Nursery, Big River 
Prince Albert Forest Nursery, Prince Albert (1) 

P.F.R.A. Tree Nursery, Indian Head 

Simpson Timber, Hudson Bay 

Total 

(I) Enlarged container production fa cilities under construction 

BAREROOT CONTAINER TOTAL 

2,653 

1,798 

794 
4,729 
6,059 

16,033 

190 
540 

4,551 
1,800 

1,750 

48 

8,909 

190 
540 

7,204 
1,800 

3,548 

794 
4,777 
6,059 

30 

24,942 

forest lands in need of planting, consisting of 
hundreds of hectares throughout the region. 
Trees and shrubs are also planted to protect the 
soil from erosion by wind or water and to 
improve wildlife habitat. In urban areas, 
plantings improve the human environment by 
protecting man from the effects of heat, wind, 
dust, and noise; by screening objectionable 
sites; and by beautifying the urban landscape. 
Tree nurseries are essential for the production 
of the seedlings needed m all of these 
applications. 

The prairie region has 13 nurseries and 
tree-rearing facilities either in production or 
close to it. The seedling production of the 
active nurseries is shown in the adjacent table. 
In 1975, 25 million seedlings were shipped 
from the prairie rearing facilities, two-thirds of 
them conifers for reforestation programs. In 
our region seedling production was highest in 
Saskatchewan ( 11.6 million seedlings). The 
P.F.R.A. Tree Nursery, Indian Head alone 
produced 6 million seedlings, most of which 
were shelterbelt and amenity planting species. 
However, the largest single operation in the 
region is the Alberta Provincial Tree Nursery, 
Oliver, with a total production of 7.2 million 
seedlings. This high output is primarily due to 
the fact that both forest and shelterbelt stock are 
produced. The nursery stock produced at the 
Prince Albert Forest Nursery and the Pineland 
Nur!lery is primarily for reforestation. 

The 25-million-seedling figure for the entire 
region is not the sustained production capabil
ity of our"nurseries because many are capable of 
increasing their production without additional 
capital investment. However, added capital 
could greatly expand their production capacity, 
especially with container facilities. Production 
in the prairie region will increase considerably 
when the new nursery and container facilities 
are completed. 



CONTAINERS CONTAIN! 

The advent of containers for reforestation 
was a boon to the resource manager. The 
prospect of ordering seedlings less than one 
year before planting could add a lot of 
flexibility to a regeneration program. What are 
containers? What can they do for the rearing of 
trees? While anything made to hold a growing 
medium for trees is called a container. we refer 
to containers in this context as those units 
supplied in trays with multiple cavities availa
ble for conifer seedlings. They allow the 
nurseryman to rear seedlings in 20-30 weeks 
instead of 2-4 years but containers they are. 
and the proof is that even 5 years after planting. 
they exert their" contai ner effect" on the shape 
and growth of the seedlings. 

Recently part of a 3-year-old planting in 
southeastern Manitoba was measured and some 
of the jack pine seedlings excavated. Compari
sons were made between groups of seedlings 
that had been reared in different-size contain
ers. There were significant differences in 
height growth of the seedlings and in root collar 
diameter. The smaller-volume containers not 
only resulted in a smaller seedling. but the 
growth rate of the smaller seedlings was less, 
and the disparity increased over the 3 years . 

.. 

High-impact plastic container still attached to 
(/ JO-year-oldjack pille seedlillg 

This effect of container volume regulating 
seedling growth during the rearing phase has 
already been reported for lodgepole pine and 
white spruce (Endean & Carlson. Can. J. For. 
Res. 5:55; Carlson & Endean. Can. J. For 
Res. 6:221). 

In many cases the container remains with the 
seedling after planting. No one can deny that 
the hrgh-impact plastics used in the early 
container programs stayed intact and can still 

Paper from paper pot container still surrounds 
the root system after 3 years 

be seen around the seedling roots after 10 years. 
The surprise comes when. after being in the 
ground 3-5 years. the so-called biodegradable 
materials are still relatively intact. This situa
tion has be-;;"[i observed throughout the region. 

Whether the container is soft or hard, 
whether it is removed when planted or stays 
with the seedling. we should be concerned with 
how it affects the roots and growth of that 
seedling. Seedlings in two containers of similar 
size (BC/ CFS styro 2 and 213 paper pot) have 
significantly different growth 3 years after 
outplanting. (Growth was similar at the time of 
planting). The differences between the two 
containers are interesting. The Styroplug had 
greater root deformi ties after 3 years' field 
growth. but the container (paper) was still on 
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Deformed jack pine root system caused by 
rearing in a container 

the majority of the 213' s. The paper was still 
containing root growth. but the Styroplug was 
like a transplant with an unlimit<;d-size con
tainer. thus relating the growth to the volume of 
the container. 

As we look at the root systems of plants 
grown in containers we cannot help speculating 
on the effect of the deformities on seedling 
growth and survival. In Tunisia it is claimed 
that an entire plantation of Pinus pinaster 
(maritime pine) died because of deformed, 
spiralled root systems. Similar deformities are 
seen all over the world where seedlings are 
reared in containers. The deformities may bring 
about unstable rooting systems leading to 
problems of blow -down, or the spiralling may 
disrupt the water transport system during 
drought stress. Despite all the speCUlation, 
there is a dearth of facts about the situation. 

The NFRC is interested in studies to 
determine the effect of root deformities on the 
growth and survival of conifer seedlings. We 
know that deformities occur in bare root plant
ings as well. We also know that hundreds of 
years of plantation development have gone on 
in Europe without major disaster. In addition 
we know that the pine species tend to show 
greater deformities than spruce species; there
fore. our work will concentrate on con
tainerized pine seedlings. 
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