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Abstract.--Ecological interpretations are used in British
Columbia to determine the most suitable site preparation
methods and the preferred species for planting. Planting is
usually done by contract, and this has allowed Ministry staff
to spend more time on planting inspections rather than on ad-
ministrative details. As a result, the quality of planting
has improved.

INTRODUCTION

Fully stocked plantations of vigorous
and fast-growing seedlings of the correct
species result from careful preplanning and
the application of sound economic and bio-
logical principles. This paper describes the
approach to tree planting taken in British
Columbia.

ECOLOGICAL CLASSIFICATION OF FOREST LAND

Forest management, particularly in the
field of silviculture, is site-specific.
Forest ecosystem identification provides a
framework for selecting different management
practices and for prescribing particular re-
generation techniques on a site-specific
basis.

In British Columbia, ecological classi-
fication is based on the extensive research
of Krajina (1973) and, more recently, Klinka
(1977) and others. Ecosystem classifications
now exist for all sites in the Vancouver,
Kamloops, Nelson, Cariboo and part of the

Prince Rupert forest regions. In essence,
the system classifies plant associations by
characterizing forest sites according to two
major soil gradients on an edatopic grid:
soil moisture and soil nutrient status (Fig.
1).

This edatopic classification system
facilitates selection of suitable tree
species and evaluation of the suitability of
prescribed burning. More recently, stocking
standards have been superimposed on the eda-
topic grid. It is expected that stock types
and stock size standards will be added in
future.

The selection of the most suitable tree
species for reforestation must be based on
both ecological and productivity considera-
tions. The grid, therefore, identifies the
most appropriate species, or mixture of
species, for the particular forest site on
the basis of plant associations and site in-
dex (m/100 years). For a complete descrip-
tion of the development and use of the eda-
topic grid, see Klinka (1977).

Prior to harvesting, a silvicultural
field assessment is completed. This assess-
ment identifies the factors which have to be
taken into account in determining subsequent





actions. For example, for each ecosystem
association within each biogeoclimatic sub-
zone there are management recommendations
with regard to prescribed burning, grass
seeding, tree species selection, stocking
levels, etc. Information on the amount, com-
position, distribution and vigor of the
understory may be used to predict its ability
to respond to a partial or total removal of
the overstory, and to restock the site fully
or partially to produce a satisfactory future
stand. Examination of the shrub species and
percent cover will allow evaluation of the
effects of partial or total cuts on stand
structure and possible regeneration problems.

The underlying principle is to ensure
that harvesting, site preparation, regenera-
tion and other uses of forest land are com-
patible with the overall management objec-
tive.

SITE PREPARATION

Immediately after cutting, a suitable
site treatment on a site-specific basis has
to be prescribed. This treatment should be
consistent with the management objectives for
the area, and must give consideration to site
productivity, fire hazard and risk, reforest-
ation objectives and the feasibility of
treatment.

PLANTING PRESCRIPTION

Satisfactory plantation establishment
depends to a large degree on the recommenda-
tions of the examiner. Prescriptions must
therefore be made by the most experienced
personnel available.

The purpose of the Planting Site Pre-
scription form (Fig. 2) is to ensure that all
site factors influencing survival and growth
of planted trees are taken into account when
the planting program is developed. It also
provides a means of recording all the admini-
strative details that must be completed be-
fore planting begins. The front of the form
becomes part of the planting contract infor-
mation to assist contractors in their sub-
mission of tenders.

The field examiner completes parts A to
D which describe the location, site factors,
access and recommendations for species, stock
type, age class and numbers of trees. Part E
is completed by the Regional Office staff
when the planting program is finalized and
planting stock is allocated.



An accurate map is an integral part of
the prescription. This map can also be used
to record information for which there may be
insufficient space on the prescription form,
including the identification of various eco-
logical units.

Prescriptions may become out of date
rapidly. If there has been an appreciable
delay between prescription and planting,
there must be a further ground check to note
any changes in items such as natural regener-
ation, brush competition, access, and so on.

Planting Difficulty Rating

An important consideration in the plant-
ing prescription is an assessment of the dif-
ficulty of planting. This assessment will
assist in the choice of suitable planting
stock types and will provide an indication of
planting productivity and, therefore, ex-
pected costs in relation to site conditions
and classes of stock (Fig. 3). The point
rating obtained from an assessment of the
factors is applied to the production table to
establish the number of trees that should be
planted per man-day for the class or classes
of stock assigned to the project (Table 1).



Selection of Planting Stock Type

Where less than optimum site conditions
exist the selection of stock type is based on
the limiting factors shown in Table 2. In
addition, a comparison of establishment costs
is made for various site preparation and
planting alternatives based on observed field
performance and estimated costs (Table 3).
Although the costs shown in this table are
provided as examples only, the methodology
allows individual regions to conduct their
own cost comparisons, based on current and
local costs and survival rates.

Recently, the British Columbia Ministry
of Forests commissioned B.C. Research to re-
fine this method of cost comparison, to in-
vestigate the factors which affect the
selection of planting stock type, and to pro-
vide a methodology for comparing alternatives
(Anon. 1979). The methodology developed by
B.C. Research is described elsewhere in these
Proceedings (Tunner 1982).

Sowing Request

In British Columbia, the Regional
Manager is responsible for collating and sub-
mitting sowing requests for all agencies that
will plant on Crown lands in the region.
These requests are submitted to the Silvicul-
ture Branch by 15 September of the year pre-
ceding the spring sowing.

The submission of a sowing request con-
stitutes a commitment by the Region to under-
take the necessary preparation to ensure that
sites will be ready for seedlings and that
funds will be budgeted at the appropriate
time. The Regions are advised of the approx-
imate sowing capability in Ministry and
private nurseries in July preceding the
sowing request submission.

Because of the lead time required to
produce most bare-root stock types, contain-
er-grown stock is increasingly becoming the
preferred stock type. The demand for con-
tainer-grown stock currently exceeds produc-
tion capacity. The additional time required
to produce bare-root stock types often means
that a revised planting prescription is
necessary.

CONTRACT PLANTING

Contract planting developed in British
Columbia in the late 1960s and increased
during the 1970s; today the majority of
planting is done by contract. Contracts are
awarded by both the forest industry and the

Ministry. Although this paper deals exclu-
sively with Ministry contracts, the contract
document used by the Ministry is similar to
those used by the private forest companies.

Pre-award Procedure

The pre-award procedure, up to award,
takes at least one month from receipt of a
contract proposal at the Regional Office.
Whenever possible, information on spring con-
tracts should be prepared the preceding fall
to allow the prospective bidder to conduct a
ground assessment of the planting site prior
to the onset of winter.

The Regional staff must ensure that a
current Planting Site Prescription is in
effect, and that any areas which are satis-
factorily restocked are blocked out or
avoided when the arrangement of planting
units is being drawn up. Each planting unit
should have approximately 20 randomly estab-
lished planting inspection plots (see section
on Planting Quality Inspection) to determine
the average number of plantable spots per
hectare at the required spacing standard and,
consequently, the number of seedlings to be
assigned to the contract.

At this point, the ground must be in a
plantable condition. It is unwise to antici-
pate that site preparation will be done prior
to the planting date; one should wait until
it has been done before proceeding with any
contract proposals. It should also have been
confirmed that the area is unencumbered by
any reserves such as rights-of-way, grazing,
recreation, gravel pits, etc.

It is important as well to ensure that
the area will be accessible during the
planting season. If road improvements are
required, these should be made well in ad-
vance of the proposed contract period. Where
road conditions or on-site conditions are un-
predictable it may be advisable to specify a
requirement for four-wheel drive or all-
terrain vehicles on the contract particulars.

A check with the nursery is required to
ensure that adequate and suitable planting
stock can be allocated to the contract. It
is probably unwise to allocate an entire
seedlot to a contract, particularly with
bare-root planting stock. Abnormal losses or
extra-heavy culling may reduce the plantable
inventory when lifting has been completed.
This problem is much less severe with con-
tainer-grown stock and is a further reason it
is preferred over bare-root stock in many
situations.



Finally, a small amount of extra plant-
able area should be available in the event
that there is stock left over after the con-
tract area, as mapped, has been completed.
(The contract administered by the British
Columbia Ministry of Forests is for a speci-
fic number of trees, not hectares.) A map,
clearly outlining the proposed planting area,
must be submitted with the contract proposal.

Advertising and Award

Government policy dictates that all in-
terested parties should have the opportunity
to bid on contracts. Therefore, all planting
contracts must be advertised.

The Regional Office prepares the adver-
tising for all contracts. Advertisements are



placed in the British Columbia Gazette (a
weekly government publication), in a Van-
couver daily paper (usually the Saturday edi-
tion), in a regional headquarters daily
paper, and in a local paper serving the com-
munity nearest the planting project. Thus,
contractors throughout the province are ad-
vised of potential work.

Tenders must be submitted on the proper
form and must be accompanied by a bid deposit
fee, currently $50. Certain qualifications
are necessary to undertake planting con-
tracts. Bids will be considered only from
those who are qualified by planting experi-
ence and citizenship (including landed immi-
grants or persons who hold an employment
visa), and from those contractors who have
viewed the planting site where that require-
ment has been specified in the advertisement.

Government policy is to accept the low
bid on a contract unless there are extenu-
ating circumstances. For example, a contrac-
tor may already have received a substantial
number of trees from other contracts and it
may be felt that additional trees would tax
the contractor's resources and ability to
complete the contract. In cases where the
bid appears excessively low for the known
site conditions, the contractor is consulted
and is given the opportunity to withdraw his
bid.

When the contract has been awarded the
contractor is given a date by which the
security deposit, amounting to 5% of the to-
tal value of the contract, is to be submit-
ted.

Pre-work Conference

It is essential that both the Forest
Officer who will be in charge of the contract
and the contractor meet before planting be-
gins. The purpose of this meeting is to re-
view the contract requirements and develop a
work progress plan for the contract. Details
are specified on the Work Progress Plan form
and become an integral part of the contract.

Many misunderstandings that could arise
during the contract may be prevented by
taking care during the pre-work conference to
ensure that the contractor knows the ground
rules for his performance and the manner in
which his work will be inspected and evalu-
ated.

Points that must be covered are:

a) appointment by the contractor of a repre-
sentative who will act on his behalf
during his absence;

b) confirmation of the starting date for the
contract;

c) arrangements and schedule for delivery of
planting stock to the contractor;

d) arrangements for field storage (locations
and field facilities should be approved);

e) determination of the number of planters
required and the foreman to be employed
by the contractor, and the order of
planting by unit;

f) the address to which correspondence and
payments in connection with the contract
should be sent during the period of the
contract, the need for early reply or
action being kept in mind;

g) an explanation of the planting quality
inspection procedure.

Planting Quality Inspection

The introduction of a rigorous planting
evaluation procedure has resulted in a sub-
stantial improvement in the quality of
planting in British Columbia.

The purpose of the inspection is to esti-
mate the total number of trees planted on the
project to ensure that the stock is used
properly. It is a useful check against trees
issued to determine if seedlings are being
buried or otherwise destroyed. In addition,
the inspection provides an estimate of the
planting quality percent (ratio of the number
of trees judged to be satisfactorily planted
to the ideal number of trees for that area).
The ideal number of trees is determined
through an estimate of plantable spots for
the required tree spacing, and this ratio, or
percentage, is a measure of how well the
trees have been planted.

Details of the planting quality inspec-
tion procedure are contained in the B.C.
Ministry of Forests Silviculture Manual and
in a publication by the Ministry entitled
"Planting Quality Inspection" (Anon. 1980).
Briefly, inspections are based on a statisti-
cal sampling of 50 m 2 plots with the inspec-
tor assessing the number of trees planted and
the number of trees judged to be planted sat-
isfactorily.

In assessing plantable spots, the in-
spector checks the number of trees planted
within the plot. Where spacing has been main-
tained, the number of plantable spots (allow-
ing for areas that are unplantable because of
slash, rock or other obstructions) equals the
number of trees planted, up to the maximum



allowable number. However, if spacing is
wider or closer than specified in the con-
tract, the estimate of plantable spots is ad-
justed upward or downward, respectively.
Table 4 shows the relationship between
spacing and plantable spots.

Table 4. Relationship between inter-tree
spacing and plantable spots.

In determining the number of plantable
spots within the plot, the inspector must
consider the growing space occupied by any
naturals (or previously planted trees) either
just outside the boundary of the plot or in-
side the plot. This space, which is unavail-
able for planting, is a circle around the
tree with a radius equal to the prescribed
spacing less 0.5 m. It is important that in-
spectors understand this concept and the in-
fluence which a tree just outside the plot
has on the number of allowable plantable
spots within the plot.

Trees are then assessed for planting
quality on the basis of the usual factors:
planting spot selection; screefing, scalping
or clearing; preparation of a suitable plant-
ing hole; tree placement within the hole;
firmness; and the position of the crown and
stem.

Contract Planting Payments

The first contract payment is made as
soon as the inspection of a pay area is com-
pleted. Payment is based on the numbers of
trees and on the quality of planting. Be-
cause this is a statistical sampling of the
actual work done, a tolerance is added to the
calculations to arrive at the pay rate.

In 1980, from a total of 500 payment
certificates processed, 62% received no
penalty for poor planting quality, while only
1% failed to receive any payment because
planting quality was less than 85% (the mini-
mum acceptable planting quality for payment).

CONCLUSIONS

Contract planting has proven to be a
suitable method for carrying out the annual
planting program. Government forest officers
are able to concentrate on the monitoring of
planting quality rather than spending their
time on the many administrative and organiza-
tional aspects of planting projects. Planta-
tion survival and growth performance are
often dependent upon making the best use of a
limited planting season; flexibility and
speed are required in arranging the planting
project. Contract planting has provided this
flexibility and has been widely accepted by
Ministry and industry staff as a means of
meeting planting objectives.
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