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Do not disturb?:
Site preparation and the forest floor

Dirk Brinkman

hile burning is declining due
W to environmental regula-
tions in Canada, mechanical

site preparation is increasing. Site
preparation innovation in Canada has
developed a variety of carefully struc-
tured mounds. Most of this site prepa-
ration has evolved from what works in
the field, and as a supporting treatment
for seedlings grown in second-genera-
tion containers from styro block to
hardwall plastic. Whether or not me-
chanical site preparation is the opti-
munm site treatment for growing seed-
lings with better lateral root egress is an
important question to consider.

My recent tour of reforestation industry
facilities in Sweden included a visit to
Anders Lindstrom’s Swedish Hall of Root
Horrors. Displayed there was a copper-
coated seedling, showing lateral root
egress and over-all root form as good as
any Swedish air-pruned seedlings. Cop-
per coating, while controversial and cur-
rently banned in Sweden, is increasingly

being used in Canada to prune roots at
the side of the container, improving lat-
eral root egress after planting,
Additionally, Canadian foresters have
been switching to shorter wider con-

...in Quebec, boot
screefing is banned
because it leads to

knee injuries...

tainers (e.g., 410, 415 D, Drader, and
larger stock), while reducing the more
root bound 2+0 stock. In combination
with this shift to seedlings with more
lateral root egress, site preparation
thinking is changing.

One of the more common site prepara-
tion tools prescribed by foresters—
planter scalps or screefs —is disappear-
ing in some jurisdictions. In Quebec,

EDITORIAL

boot screefing is banned because it leads
to knee injuries. Screefing is also disap-
pearing in western Canada because
seedlings planted directly into the forest
floor do better: when the forest floor is
undisturbed and uncompacted by win-
ter logging, all of the nutrients,
mycorrhyzae, warmth, moisture and
oxygen are present for a healthy seed-
ling’s optimum growth.

Ron Elder, a consulting RPF, and Dave
Lloyd, RPF and manager of Pelton Nurs-
eries, have been delivering a workshop
called “Towards Excellence in Reforesta-
tion” to teams of foresters, implementa-
tion contractors and reforestation super-
visors around BC. This workshop covers
basic key factors required to achieve suc-
cessful reforestation. During these work-
shops, they have visited previous planta-
tions where they are able to point out
thriving seedlings planted in the undis-
turbed forest floor. At those areas, forest-
ers reduced screefs and changed their site
preparation practices.€

BC misconceptions hurt silviculture
and forest sectors

Dirk Brinkman

statements made by Forest Renewal BC (FRBC) officials,

I n recent months, several misconceptions have arisen from
Minister of Forests David Zirnhelt, Premier Glen Clark

and the news media.

BC'’s silviculture industry

that less than 13% of BC’s treeplanters come from out of prov-
ince. Zirnhelt’s own forest ministry hired several times that
percentage from out of province in the past two years. More-

over, inter-provincial labour mobility is encouraged in coun-
tries such as Sweden as a way to increase the health and pro-
ductivity of the forest sector.

Misconception #1. BC Silviculture workers are from out of prov-

LS

ince. Minister of Forests Dave Zirnhelt justifies restricting the
silviculture industry’s access to FRBC projects by claiming, “If
you let anyone bid, a lot of jobs would be going out of the
province” (Vancouver Sun, Sept. 13, 1996). But virtually no
brushers, pruners, spacers or surveyors are non-BC residents,
according to a 1987 labour profile study by Stevenson, Kellogg,
Ernst and Whinney. The last federal labour study indicated
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Misconception #2: The silviculture industry is new. Some mem-
bers of the WSCA have been in business continuously since
1970. The WSCA, founded in 1981, has represented 75% of
the silviculture contract work in BC since 1985. There are over
15,000 seasonal but established silviculture workers employed
in the industry, most of whom are keen to work longer seasons.

...continued on next page




Misconception #3: FRBC has increased
the silviculture work available to the silvi-
culture industry. Since FRBC com-
menced operations, the amount of spac-
ing and pruning work available to tradi-
tional silviculture contractors and their
workers has dropped off so radically
that some contractors went bankrupt in
1996, and many workers have left the
industry permanently. FRBC programs
did not simply replace FRDA and Min-
istry of Forests silviculture programs—
instead, they attempted to turn silvicul-
ture into a “job creation” program.
FRBC has displaced silviculture workers
through its attempts to channel silvicul-
ture work to displaced forest workers
and others.

Misconception # 4: Forest workers want
silviculture jobs. FRBC is a successor to
BC 21’s Forest Worker Development
Program, which followed federal make-
work programs like NEED and EBAP.
Long experience with these and other
programs has shown that only 10-15%
of displaced forest workers are seriously
interested in silviculture work, and less
than half of these stick it out after they
have tried it.

Misconception # 5: Silviculture work is
low-skilled labour and anyone can do it.
Contractors find that only a small per-
centage of applicants are suited for silvi-
culture job characteristics: hard physical
labour in all weather conditions, often
in remote locations. To do a good job, a
silviculture worker needs to learn a vari-
ety of skills, and maintain high quality
and productivity in difficult terrain.
This process takes several years of train-
ing and experience.

Misconception # 6: There are not enough
silviculture contractors or workers so,
therefore, FRBC’s priority is to help fi-
nance and train new silviculture contrac-
tors. BC has over 500 silviculture con-
tractors, which means the industry is al-
ready very fragmented. Most of them
have the capacity to do more work than
is available to the industry, and have a
surplus of underemployed, skilled, silvi-
culture practitioners.

FRBC'’s “new” backlog
reforestation program

Misconception # 7. FRBC’s recently an-
nounced planting program is a new pro-
gram (“North bags $250 million FRBC
package,” Vancouver Sun, September
29). The program “to eliminate the
backlog by the year 2000” commenced
in 1988 and successive governments
have continued the program.

EDITORIAL

Misconception # 8: FRBC’s backlog pro-
gram will add reforestation to the north.
Having FRBC fund the BC Ministry of
Forest’s “backlog” reforestation pro-
gram does not add dollars to reforesta-
tion in BC. It uses FRBC funds to re-
place an ongoing MOF program. An
FRBC founding principle that all FRBC
programs must be “incremental” to ex-
isting silviculture commitments is vio-
lated by this program.

...continued on next page

Progressive forest
nurseries from every
region of the province
have adapted air
pruning technologies
from New Zealand
and Sweden to
conditions here in
British Columbia

That means you can
now order Air Pruned
Pine and Spruce from
your preferred
seedling supplier for
the 1997 planting
season.

The block has 410
designation, with 112
cells per block, and a
cell volume of 80 cc.
This block is
recognized by the
Ministry of Forests as
"PAB 410."

AIR PRUNED SEEDLINGS

now avalloble from your favourite BC Seedling Nursery

‘ s excellent
3 S N RGC in
& forest
7 lateral
root growth

For more information, contact your
regular seedling supplier or Airblock BC:
1-888-AIR-PRUN (1-888-247-7786)

powerful roots support
— strong top growth

———— good caliper

or (604) 669-8333.
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...continued from previous page

Misconception # 9: The areas FRBC is.
planning to plant are “unsatisfactorily re-
planted.” These areas have never been
reforested. They are classified as Not
Satisfactorily Restocked (NSR) because
they did not regenerate naturally. Refor-
estation today is 97% successful in es-
tablishing species mixes appropriate for
each ecosystem.,

Misconception # 10: There are one million
hectares NSR. There are more than 3
million hectares of NSR reported in Ta-
ble 4 of the Ministry of Forests 1994-5
Annual Report. Millions more hectares
of forest land are classed as “impeded”
and require intensive silviculture treat-
ment.

Misconception #11: Only 110,000 hectares
of NSR need reforestation. The 110,000
hectares selected for FRBC fundingisa
“made in Victoria” estimate of what is
left from 1988 figures. In light of today’s
increased forest product prices and de-
clining harvest levels, a much larger area
should be planted for future harvests.

FRBC gives “surplus” money to
BC government

Misconception #12: FRBC has surplus
funds. FRBC’s funds could only be con-
sidered “surplus” if there is no future
need for the forest improvements and
labour market adjustments that the
funds are intended to finance. Yes, the
FRBC bank account filled up more
quickly than expected. However, there
could be years when forest product
prices are depressed, FRBC income dries
up,land reserves will be needed. The
original intent for FRBC was to prevent
so-called surpluses from being plun-
dered so that, for once, the public’s re-
source is managed with a long-term
view. This intent was clearly violated.
Misconception # 13: FRBC has failed to
deliver on its promises. The promises
about what FRBC can do and how
quickly it can be done, were made by
politicians for political reasons. FRBC
itself is a Crown corporation, which is

8 W CeSeM FALL 1996

EDITORIAL

experiencing the normal growing pains
of a new organization attempting to
ramp-up quickly, while balancing di-

...in light of today’s
increased forest
product prices and
declining harvest
levels, a much larger
area should be
planted for future
harvests...

verse expectations. FRBC does have the
potential to make BC the world leader
in forest renewal, as long as it is not di-
verted to being used solely as a job crea-
tion mechanism or as a substitute for
previous commitments to fund inten-
sive silviculture.

I Sy .
Winter ‘97 November 15, 1996
Spring ‘97 February 7, 1997

Summer ‘97 May 23, 1997
Fall 197 August 29, 1997
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The Canadian Sliviculture Magazine welcomes new writers,
photographers and illustrators, and encourages a
diversity of regional perspectives.

1997 Publishing Schedule

If you are interested in submitting in English or in French,
please contact Gordon Murray at:
Snail-mail: PO Box 65505, Station F, Vancouver, BC, V5N 5K5
Tel: 604-877-1403 or Fox: 604-875-1403 or E-mail: gordon_murray@mindlink.be.ca

Misconception #15: The maximum FRBC
needs is $400 million dollars per year.
Once the FRBC organization is in place
to fully administer program mandates,
$1 billion dollars invested per year
would be amply repaid through future
economic, environmental and employ-
ment benefits. Millions of kilometres of
drainages need restoration. Millions of
hectares need tending. Hundreds of
thousands of hectares need reforesta-
tion. The resource value can be esca-
lated through additional processing in
BC. Displaced forest workers need in-
come as well as training to find suitable
alternative employment. Silviculture
workers, First Nations people and oth-
ers will benefit from silvicultural train-
ing. FRBC’s investments will return a
future stream of earnings from direct
increases in forest product exports,
tourism, fishing, special forest-products
harvesting, as well as many other social
and environmental benefits.

The public must insist FRBC’s funds not
be stripped. FRBC needs to get on with
its job so that our forest resource can
create sustainable benefits for all of us. ¢

Themes

thinning, seedling/root development
planting, nurseries

site preparation, restoration
eco-standards, safety, forest management




Environmentalists take

ministry fo court

Arguing that the Ontario government is
failing to live up to the Crown Forest
Sustainability Act (CFSA) and a 1994
Environmental Assessment (EA) board
ruling, a coalition of Ontario environ-
mental groups asked for a logging in-
junction. The MNR has maintained that
its current planning process for forest
management lives up to the spirit and
the intent of the CFSA and the EA rul-
ing. The judge would not issue an in-
junction, but did say there were matters
in the larger suit for the court to con-
sider further. The date of a hearing has
not been set.

The case could have far reaching ef-
fects— the environmentalists say that
current logging plans are illegal because
the CFSA states they must be prepared
in accordance with an MNR planning
manual. But the manual has never been
completed. A negative ruling on this is-
sue could affect 40% of the logging in
Ontario.

Tolnai wins award

Steve Tolnai, Weyerhauser chief forester
and president of the Canadian Institute
of Forestry, has been given the first an-
nual Forest Management Excellence
Award by Forest Renewal BC. Tolnai was
cited for promoting innnovation and re-
sponsibility in silviculture practices dur-
ing his 37-year career as a forester.
Canadian Institute of Forestry

SILVINEWS

Bear encounters

The approximately 15,000 silviculture
workers working in BC’s bush, encoun-
tered more grizzlies and black bears in
1996 than in any previous year. “This
was a phenomenally bad year. They
never got out of the low country. Things
greened up surprisingly late, ” said Sean
Sharpe, Wildlife Biologist for the Minis-
try of Environment, Prince George. “De-
spite that, we had fewer incidents with
silviculture workers than average. Hope-
fully, this is the result of education.”
Over the last few years WSCA, MOF and
WCB have made a concerted effort to
communicate bear safety information.
More of BC’s vegetation-munching
sheep also encountered these bears. Six
sheep were killed by an underweight
grizzly looking for an easy meal. BC’s
Carnivor and Sheep Browsing program
kept track of this unusual year.

Ontario MNR slash and bum

The Ontario MNR’s forestry program
budget for 1996-97 has been cut to $75
million from $152 million last year.
Hundreds of forestry employees in
northern communities have been laid
off, and MNR offices have been closed
or consolidated. The MNR has ceased
all direct planting programs, and is sell-
ing its nurseries. The forest industry will
be responsible for conducting and in-
specting its own silviculture programs
with MNR “spot checks”, and third
party audits every five years. OFRI, the
forestry research arm of the MNR, has

had its budget cut by two-thirds, and
will no longer be conducting any spe-
cific seedling or silviculture research.
Swedish value-added losing value
The Swedish press reports that numerous
small re-manufacturing plants have been
forced to declare bankruptcy due to low
demand for furniture specialties. How-
ever, a recent visit to Sweden showed that
foresters there are still busy writing pro-
posals to the European Union for fund-
ing innovative value-added projects to
stabilize Northern communities.
Highballer and CSA

Quota effect on silviculture

Canada’s five-year softwood quota allo-
cation, which limits the volume of ex-
ports to the US, is good news for lumber
producers. This will control the cycle of
harvesters overcutting their way into a
price war in the US— Canada’s main
market. Like egg and milk quotas, this
should keep prices high. In provinces
with price-sensitive stumpage-formulas
raising funds for silviculture (e.g., Al-
berta’s FRIP and FRBC), the quotas will
raise the average amount of stumpage
collected. Unfortunately, the FRBC
Board of Directors may have already
given this future “surplus” away.

Globe & Mail and CSA

(roots are air pruned)

A Canadian container system that is:

e soft-walled for completely naturai seedling root formation
emedia and container all in one

ealways a plug

e plantable any time after gemination
edesigned to enhance plantation establishment

CONTACT: Jiffy Products (N.B.) Limited
PO Box 360, Shippagan, N.B., EOB 2P0
Phone (506) 336-2284 Fax (506) 336-1844

Grow your
seedlings
with

Jifty

~\
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US finally heeds global warmings

At this summer’s climate change confer-
ence, the US reversed its position and
committed to binding national limits on
CO, emissions. Canada has supported
mandatory targets in word, but its ac-
tions have been lacking, In fact, Canada
has been one of the worst in the world in
1'neeting the international pledge to re-
duce emmissions to 1990 levels. Now
that the US has endorsed the limits,
Canada can proceed with national regu-
lation without the fear of becoming
“non-competitive”. We may also be one
step closer to funding for silviculture
sinks to reduce Canada’s net carbon
emissions.

In an interview after the conference
Canada’s environment minister, Sergio
Marchi, said that a study of the
MacKenzie River Basin shows that
“changes in climate are already starting
to affect our environment and ways of
life, particularly in the Canadian Arctic.”
The area has experienced a warming
trend of 1.5°C this century, thawing per-
mafrost and lowering lake levels.
Canadian Press

Forest bacon

Interfor is counting on Swedish pig’s
blood to discourage black-tailed deer
from browsing on cedar seedlings in its
tree-farm license near Johnstone Straight.
Plantskydd is 87% pig’s blood in powder
form with a smell that repels vegetarian
deer. It is mixed with water, and then
seedlings are dipped in or sprayed with
the compound. The company has previ-
ously tried everything from wire mesh to
cougar urine to find a cost-effective
method of controlling deer browse.
Vancouver Sun

10 B CeSeM FALL 1996
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Dispatches from the
eco wars

1995 may have been the hottest year on
record weather-wise, but 1996 is burn-
ing up on the green battle front.

Night movements

Jack Munro, chair of BC’s Forest Alli-
ance— an industry lobby group —woke
up on the fall equinox to find his lawn
was covered with ten bags of horseshit.
Said Munro, “Bunch of degenerates!
What am I supposed to do with some
damn manure?”

The Province

Temnagami roads reblocked
Bob Rae may have been voted out in
Ontario, but the road he blockaded is

_ once again being blocked in the

Temagami wilderness.

Spotted owl recipe

Madison’s Canadian Lumber Reporter
published a Skawahlook woman’s recipe
for smoked spotted owl. How did the
Western Canada Wilderness Committee
react?: “Tasteless!”

Canadian Lumber Reporter

Green trees and ham

In the town of Laytonville, California,
parents are campaigning to drop a
popular children’s book, Dr. Suess’s The
Lorax, because it is anti-logging. In Me-
ridian, Idaho, the school board guide-
lines state:-“Discussion should not re-
flect negative attitudes toward business
or industry.”

The Observer

BCMOF can't hear Singing Forest

The Singing Forest continues to be
logged while the Forest Service remains
aloof to every appeal of an increasingly
wide range of voices. This includes a re-
cent environmental delegation from Ja-
pan, not exactly a mainstream country
for the environmental movement.
Nelson Daily News

Hiring freeze bodes ill

BC’s Forest Practices Board, which in-
vestigates complaints under the Forest
Practices Code, is down to one inspec-
tor due to a BC government hiring
freeze. In response to a Sierra Club re-
quest for an investigation, the inspector
wrote,“We do not have the staff avail-
able to conduct those assessments im-
mediately... we will be unable to con-
duct any investigation in the near future
if we decide to investigate.”

Vancouver Sun

Mac Blo let off the hook

The provincial Crown prosecutor has
dropped its case against Macmillan
Bloedel for damaging a salmon creek in
Clayoquot Sound. When the province
laid the charges two years ago, then-en-
vironment minister Moe Sihota de-
clared that this case heralded a tougher
government stand against companies
breaking environmental laws. Despite
proof from MOE investigators that road
material had eroded into the stream and
completely blocked it under a crossing,
the Crown prosectutor sought more evi-
dence from further experts. One stated
that only a small amount of road gravel
was present in the stream, and the case
was stayed.

Friends of Clayoquot Sound

Unexplored biodiversity

Scientists estimate there are of tens of
thousands of undiscovered species in
Canada’s old-growth forests. This fact
amplifies the gentle reprimand of BC’s
Forest Practices Board to the Sunshine
Coast Forest District, where “logging
was approved within the habitat of an
extremely rare, probably endangered
species of mushroom.” MOF was told to
“ensure adequate opportunity exists for
consideration of substantial information
about biological values... before an op-
erational plan is prepared.” This case
may have far-reaching effects if environ-
mentalists pitching unexplored
biodiversity can throw foresters another
learning curve.

WSCA
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Air pruning blodks adapted

for BC nurseries

AirBlock BC Ltd. is a new company
formed to bring Air Pruning to Western
Canada. AirBlock BC has adapted air
pruning technology from New Zealand
and Scandinavia to the standard
benches, nursery equipment, and
biological requirements of BC nurseries.

The Ministry of Forests has recognized
their first model for the BC market as
PAB 410. AirBlock BC’s Arne Aiking
says, “Air pruning is no longer used
strictly on pine— we already see spruce
being grown in AirBlocks in New Zea-
land, Sweden, Finland and Alberta. The
slits give the roots improved access to

. Lt i e at s E RN, 2 ey gt 3 e o 3 e -
Excavator-mounted V.H. Mulcher head roto-tills each spot.

1]
-
//'

'\ % oxygen ... so critical for all species; a New Zealand studies

SR true bonus of ait pruning.” BC site prep tool

,\\\ - The AirBlock 410 incorporates second- The Loggipg Industry Research

= generation air pruning, which involves Organization (LIRO) of New Zealand

Y,

guiding the roots to the slits, so that the has completed a study of the V.H.
pruning is more effective. Seedling with Mulcher excavator-mounted site-
air-pruned root systems generally show preparation tool, designed and built in
improved growth in the early years, BC. The rOtO'ﬁuing head blends the
and the mature tree is more wind- organic and mineral soil, breaking up
firm in the forest. roots and vegetation. It can also be

A adjusted to produce specific sizes and
g::tla_;té ﬁ?llz ;kR%%;t el heights of mounds (or depressions) to
(1-888-247-7786) treat wet or dry sites. The draft results of

’ the LIRO study are summarized below:

The site’s two distinct slope classes were
60% of site 0-15 degrees, 40% of site 15-
25 degrees. The soil and weather were

BCC sideslit air-pruning trays. ...continued on next page
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...continued from previous page

very wet. Slash on the site would be de-
scribed as heavy with an average of 88
m?/ha (59% of the site had a layer of
slash). There was no standing vegetation
or weed growth on the recently har-
vested site.

The conditions during the study were
quite difficult with short runs between
turns, steep gully sides, wet soils and
heavy slash. The number of spots cre-
ated per minute will be affected by all
these factors. The rate of production ob-
served— 3.25 spots per minute—
should be able to be reproduced on
most sites. Under better conditions the
rate of production would rise.

The stocking rate has a substantial affect
on the cost. Setting as low a stocking as is
reasonable and getting the stocking on
target will be crucial in getting costs
down. At the observed production rate, a
prescription of 800 spots per hectare

TRUCK LEASING
& RENTAL

SILVITOOLS

would result in a treatment cost of $512/
ha, while 1200 hundred spots per hectare
would mean a cost of $825/ha. (Based on
a cost of $125 per machine hour.)

The quality of the spots created was as-
sessed. Of 224 spots checked, 96% were
of acceptable quality. Of the nine re-
jected, seven were for slash in the
mounds that was too heavy to remove
or plant through and two were for in-
sufficient or no mound.

After treatment, 53% of the site had soil
visible. The treatment of the site did not
change the slash volume. It simply
moved it around a little and broke some
of the pieces into smaller lengths. The
site was easier to walk over after the
treatment. With the exception of the
spot mounds themselves (28% of the
site), there was little change in the site
disturbance indexes after treatment. Av-
erage mound height was found to be 29
cm. Soil shear strength was measured
both in the mounds and in the undis-

turbed soil, and the V.H. Mulcher sub-
stantially increased the soil shear

strength.

Contact: West-Northwest Forestry at
(604) 578-6966.

Alberta Padific tests site-prep combo
Alberta Pacific Forest Products (APFP)
has been conducting extensive site
preparation trials of the Savannah 450
four-disc bedding plow, mounted on a
Supertrak SK250B 4WD skidder with a
slash rake. The Savannah 450 plow
features vertical lift for tight turns and a
hydraulic cushion release on the lift
system for protection on rockier sites. It
is suited to hilly sites, where frequent
turning would limit production with a
trailing machine.

The 450 has a 48-inch Coulter, an 18-
inch Subsoil Shank with replaceable cut-
ting edge and four stump-jump, and 36-
inch disks to throw up a substantial eight-
foot bed and fill-in trench with loose top-

=N R =

St. John Ambulance

Ra.,nd.y Burden ® WCB Occupational First Aid Levels 1,2 & 3
District Rental Manager = Transportation Endorsement
s . m Standard and Emergency First Aid
British Columbia - Safety Oriented (WCB Level 1
equivalent); National certificate

Fax (604) 294-9653 ; Gl

i peciality Courses
Tel (604) 294-1351 ® First Aid for Wilderness

s WHMIS

m First Aid Kits for all levels

| (@)

| a timac company

For all your project rental needs.
We specialize in 4 X4s and Crewcabs.

Over 20 Branches in British Columbia
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soil to provide thorough competition
control to the planting microsite.

Savannah 450 sub-soil plow mounted on the Supertrak skidd\

>
S

Cansel

Survey Equipment

Trimble’s #1 Survey & Mapping Dealer

Rentals

oo
() 1-800-661-8342
3751 Napier Street, Bunaby, BC
Phone: 604-299-5794

Fax: 604-299-1998

Competitive rates

L/
0’0

Only
current products

\/
0.0

Built-in purchase
option

Trimble

THE GPS SOLUTION

e

The plow is mounted on the skidder
with the Savannah Quickhitch, which

“““““““““"““‘““““““““““

er.

has a 15-degree swivel when in working
position and centre-locking mechanism
that is activated when raised. It is well
matched to the heavy-duty Supertrak
SK250B 4WD skidder for high-produc-
tion bedding and subsoiling applica-
tions.

The SK250B is custom built with Cater-
pillar components, including a 280HP
diesel engine. The steering uses two
double-acting hydraulic cylinders for
full 35-degree left or right, Limited slip
differentials are available for both front
and rear axles as well as a no-slip rear
differential and an oscillating front axle
for maximum traction and stability.

APFP have treated over 750 hectares
over the last two years with the Savan-
nah/Supertrak combo, testing the
equipment on aspen and spruce sites in
severe conditions over all sorts of ter-
rain— including up to 30% slopes.

...continued on next page

HUNDREDS OF PAIRS
By numerous manufacturers, we now carry
a very large assortment of rubber caulk
boots, and replacement caulks.

Come on down and see for yourself! &

CUSTOM PLANTING SHOVELS
4 styles of planting shovels are now available at NCI,
including the lightweight, super strong NORPAC speed
shovel. T

JUST SO MUCH TO SEE!
Planting bags, reflective bag liners, seedling and rain tarps,
plot cords, cruiser vests, raingear, cordura planting bags,
compasses, pruners, hip chains, clinometers, flagging and
logging tape, girdling and clearing tools, tree marking paint,
relaskops, the latest in GPS, field books, specialty printing
and paper, hard hats, increment borers, drip torches, first
aid kits, cruising prisms, gloves, axes, and much more!

httpy//www.nevaros.com —————
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NEVILLE CROSBY INC.

PRINCE GEORGE VANCOUVER
1849 18t Avenue, Prince Georg 445 Ave., Va B.C.
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Tol: (604) 564-9168

Tol: (804) 662-7272 »
Fax: (804) 664-0176 Fax:

1-800-863-6733
) 882-8133 * 1-800-873-0168
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According to APFP silviculture tech-
nologist Ernest Ramsen, the plow
“throws a beautiful berm” in sandy soil.
However, APFP is still experimenting
with how to get the best results on sites
with hard clay or heavy slash. The or-
ganization has been trying various
modifications of the equipment such as
removing the standard coulters and in-
stalling nitrogen cylinders for improved
“stump-jumping” abilities on spruce
sites that have large stumps. Although
APFP is especially pleased with the re-
sults on aspen sites, they have noticed
the plow tends to promote aspen com-
petition on some spruce sites. They plan
to continue testing the equipment on an
additional 350 hectares in 1997.

Contact; Savannah Forestry at (912) 964-
2214 gnd Supertrak at (813) 637-7488.

New publications
Dictionary bridges language gap
between fields

Communicating effectively with people
in other natural resource fields is a
priority for many people in forestry and
forest management. Julian and
Katherine Dunster’s new Dictionary of
Natural Resource Management helps
bridge the language gap between
forestry and other fields in natural
resource management.

+ Geta clear understanding of current
working definitions: the dictionary
holds over 6,000 terms from all
major natural resource management
disciplines.

* Master problems that commonly
occur during planning and hearings:
the Dunsters supply full cross-
references including opposites and
related terms.

+ Save hundreds of hours’ research:
unlike specialist dictionaries, which
assume you're familiar with their
fields (so supply narrow terse
definitions), the dictionary provides
full definitions, immediately
understandable to members of other
disciplines and laypeople.

14 B CeS°M FALL 1996
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Dictionar:

y
Natural Resource
Management

The

Bullan and Katherine Dunster

* Timely information: the dictionary
contains completely current
definitions, including the new
disciplines of sustainable develop-
ment planning, conservation
biology, landscape ecology and
conflict resolution.

* Reliable and practical: the dictionary
was developed by leading authorities
with many years’ practical and
academic experience in natural
resource management. It has been
reviewed by key practitioners and
academics in natural resource
management around the world.

Contact: University of British Columbia
Press at (604) 822-5959.

Wired Forest

This section lists World Wide Web sites
of interest to the silviculture
community. Please send us information
about your Web site or one you think
would interest our readers. You can e-
mail us at
gordon_murray@mindlink.bc.ca

www.dowco.comy/designnet/cfan
The Forestry Advisers Network (CFAN)
of the Canadian International
Development Agency (CIDA) has a new
World Wide Web site. Its purpose is to

stimulate thought on international
forestry issues and to provide an
opportunity for Internet users to
discover what development initiatives
CIDA has taken to meet the challenges
facing the world’s forests. The views
expressed are not the official policy of
CIDA nor of the Canadian government.

The site contains various documents de-
scribing CIDA-supported forestry
projects in Asia, Africa and the Ameri-
cas, papers on forestry issues, a gateway
to other CIDA resources, and an inter-
national forestry discussion group spon-
sored by CFAN. CFAN is an informal
network of professionals concerned
about the future of the forests and the
people who depend on them.

www.efi.joensuuLfi/publications/
efinews

The European Forest Institute has
announced the first electronic issue of
EFI’s newsletter, EFI News, located at
the address above. Also visit EFI’s home
page at www.efi.joensuu.fi

www.cnie.org/nle

From the United States, the Committee
for the National Institute for the
Environment (CNIE) is making over
140 Congressional Research Service
(CRS) environmental reports publicly
available for the first time. Previously,
CRS reports were only available to form
positions on environmental issues. This
new service is part of CNIE’s electronic,
online National Library for the
Environment. Already, the information
content of the library exceeds nearly all
other online environmental information
sources, according to executive director
Peter Saundry. Online CRS reports
cover topics on forestry, agriculture,
marine resources, mining, biodiversity,
pollution, water, energy, and
international and other environmental
issues. Specific members of Congress
and their staff to policy reports are
updated every two to three months.




FEATURE

Site preparation affects soil quality
and seedling survival in Ontario

B.J. Sutherland and F.F. Foreman

ost-harvest site preparation is a

key step in the overall

silvicultural planning cycle,
which consists of harvesting, site prepa-
ration, reforestation (planting/seeding),
and stand tending. The goal of site
preparation is to create an environment
that favours crop tree performance —
from successful seed germination or
seedling survival and establishment to
rapid growth promotion. All environ-
mental influences must be considered
when designing silvicultural treatments
that promote the early growth of
planted conifers. Site preparation may
be necessary to attain any of the follow-
ing objectives: to facilitate regeneration
operations so as to improve planting
quality and reduce establishment costs;
to redistribute, align, and in some cases,
reduce slash; to reduce competition
from residual vegetation; and to expose
or cultivate mineral soil. Site prepara-
tion can also reduce the amount of or-
ganic matter and modify the
microclimate (microenvironment).

The desired product of site preparation
is the creation of microsites that are
suitable for planting or seeding. A
microsite is a portion of a site that is
uniform in microtopography and sur-
face soil materials. It can range in size
from less than 1 m? (for seed, consider-
ably less than) to occasionally over 5 m.
Microsites are dynamic in that their
characteristics are ever-changing, im-
perceptibly or suddenly. Factors respon-
sible for this dynamic are macro- and
microclimate and microtopography
(Figure la).

Macroclimate, the larger-scale (10-1000
km) atmospheric conditions that largely
determine microclimatic conditions,
consists of solar radiation (sunshine),
precipitation, wind speed, and the tem-
perature and humidity of the overlying
air mass.

Microclimate is the small-scale climate
that develops upwards and downwards
from the ground surface, where radiant
energy and precipitation are received
and dissipated. Microclimate fluctuates
more or less greatly depending on
weather conditions, terrain, cover of
vegetation, and soil properties.
Microclimate will certainly be influ-
enced by site preparation.

Microtopography, the shape of the
ground surface, is often characterized by
mounds and depressions. Mounds and
depressions influence the climatic re-
gime owing to variations in their heights
and frequencies, which, along with slope
and aspect, tend to establish a mosaic of
moisture, temperature, and nutrient
conditions across a site. For example,
removal of the insulating organic layer
to expose the more conductive underly-
ing mineral soil can significantly influ-
ence the daytime and nighttime soil
temperature and nocturnal air tempera-

ture of the microclimate around a seed-
ling (Figure 1b).

Improving a forest environment for re-
generation by site preparation is accom-
plished by relieving the constraints to
seed germination or seedling establish-
ment and/or performance. Newly
planted seedlings, for example, are vul-
nerable because the microclimate of the
planting site is most extreme, invading
plant species may create severe competi-
tion for resources, and seedlings may
not be completely acclimated to site
conditions, and may also be stressed
during the transplanting process. Near-
surface moisture deficits, root zone
moisture deficits, and low surface and
soil subsurface temperatures are major
constraints to seedlings on many upland
cutovers. Other stresses registered by
seedlings reflect imbalances and/or ex-
tremes in light, nutrients, and soil or at-

* mospheric chemistry. Microclimatic

...continued on next page
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...continued from previous page

components that can constrain seed ger-
mination or seedling establishment and/
or performance and that can be influ-
enced by or influence the choice of the
site preparation method are soil mois-
ture and temperature, air temperature,
and light. Other constraints are soil fer-
tility, thickness of the unincorporated
organic layer (humus, LFH, duff, or
peat layers), and the biotic variables of
harvesting residue and noncrop vegeta-
tive competition.

MICROSITE

MICROCLIMATE
HUMIDITY
AIR TEMPERATURE
SOIL TEMPERATURE
! SOIL MOISTURE

(

& i e S Sl

.-T !
&'.l_.,. )

e\‘
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Figure 1a. Seedling environment.
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Soil temperature and moisture are two
of the most important constraints to
tree seedlings during the establishment
phase and are highly interrelated: a
change in one variable causes changes
in the other. Heat and moisture are
coupled in terms of their effect on
plant growth and their role in estab-
lishing the microclimate at a specific
site; however, water is frequently the
most important environmental factor
that influences the day-to-day varia-
tion in tree growth.

Soil moisture

To attain high rates of seed
germination, sustained, adequate levels
of soil moisture are required. Seed
should lie on a moist substrate with a
relative humidity of 100%, to permit
high rates of germination. For seedlings,
water is the most important substance
taken up by roots; water affects root
growth and function directly and other
factors (such as seedling nutrition, root
aeration, mechanical impedance, and
soil temperature) indirectly.




Consequently, the initial survival and
growth of seedlings depend on the
establishment and maintenance of
functional connections throughout the
soil-plant-atmosphere continuum.
Newly planted seedlings can exploit the
moisture in only a small volume of soil.
An imbalance in soil water relations
results in slower growth and has the
following effects:

+ A shortage of moisture induces
seedlings to close their stomata to
limit water loss, which, in turn, limits
photosynthesis.

+ An excess of moisture reduces the
oxygen required for root
development by the creation of an
anaerobic environment; it also
causes the release of toxic substances
by soil microorganisms that are
highly injurious to seedling root
systems.

Soil moisture regime is the actual rise

and fall of available soil moisture; the
major controlling factors include:

Weather (macroclimate)

Some part of the precipitation enters the
soil; solar radiation, temperature,
humidity (vapor pressure deficit), and
wind speed determine the evaporative
demand for moisture.

Site

The slope position and
microtopography affect the movement
of water within and out of the soil,
whereas slope and aspect affect the
amount of solar radiation received.

The vegetation cover competes for
moisture through uptake and transpira-
tion and by intercepting precipitation,
some of which evaporates before reach-
ing the soil.

Soil water retention and availability are
affected by soil texture (pore size distri-
bution determines the amount of soil
water available to the plant); soil gravel
and stone content, which affects the
available water storage capacity (water
available for use by plants); hydraulic
conductivity (ability of the soil to con-
duct water); and root zone depth. Soil
texture is one of the more useful vari-
ables for predicting soil water relations.
Appendix A gives examples of how
changes in soil texture alter soil water

relations, the potential for frost heaving,

and surface soil erosion and
compaction.

Soil bulk density affects pore space; in-
creasing bulk density (e.g., by
compaction) reduces water storage and
decreases infiltration and drainage
capabilities.

The stone or coarse fragment content of
the soil affects water storage, which de-
creases with increasing coarse fragment
content.

Soil organic matter content can improve
soil structure, making drainage and air
permeability easier. A thick humus layer
can increase the soil’s resistance to
compaction. Loose, undecomposed or-
ganic matter (e.g., a surface litter layer)
has a poor water storage capacity. Or-
ganic seedbeds do not provide as stable
a moisture source as does mineral soil.

Positive effects of site
preparation on soil moisture

Site preparation treatments modify the
soil moisture regime either by conserving
the available water or by removing the
excess water. For seed germination, the
near-surface availability of soil moisture
must be assured. For planting, the goal is
to influence the moisture conditions
around seedling roots, primarily by pro-
viding the planting spot with relatively
high and secure moisture availability
without risking oxygen deficiency.

Moisture conservation

Reducing transpirational losses

through the removal or killing of com-
peting vegetation. Moisture deficits in
the rooting zone of conifers are largely

...continued on next page
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Figure 1b. Effect of mineral soil exposure on soil and air temperature.
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...continued from previous page

the result of transpiration by competing
vegetation rather than evaporation.

Exposing mineral soil through the re-
moval of the surface organic layers or
moss cover. The periodic and rapid dry-
ing of organic matter and feather moss
or reindeer moss layers makes such ma-
terial a poor seedbed for jack pine com-
pared with mineral soil. Scalping,
screefing, trenching, or inverting to pro-
duce a depressed planting spot (below
the original soil surface) can be particu-
larly effective in the case of planting by
conserving soil moisture in dry climates,
as snow and rainfall accumulate in a de-
pression. Even small microdepressions
in the soil surface can improve moisture
supply for seed located therein. In
mounds, soil moisture may be enhanced
below the inverted layers owing to capil-
lary discontinuity in the humus layer
and the fact that transpirational losses
from vegetation are reduced once veg-
etation is controlled.

Mulching to reduce evaporation. A
dried surface soil layer or undisturbed
organic layer can be effective on coarse-
textured soils in a dry environment. Soil
evaporative losses can also be reduced
by partial removal or manipulation of
the vegetative overstory.

Incorporation of the humus layers with
the mineral soil by mixing. This was
found to increase the soil’s water-hold-
ing capacity in the rooting zone. It will
also improve soil moisture by reducing
the density of competing vegetation,
particularly in coarser-textured soils.
On fine-textured soils, mixing can in-
crease the infiltration of moisture and
can avoid capillary discontinuity in
raised beds. In the southern United
States, soils on moderate to steep slopes
subjected to compaction and puddling
were similarly imiproved by cultivation
(discing, bedding, and subsoiling). Mix-
ing ameliorates soil physical conditions
and improves oxygen availability for
long periods of time. Few studies have
been conducted in Ontario on mixing as
a site preparation treatment. A study of
bareroot jack pine and white spruce on
aloamy fine sand found the least water
stress and greatest stomatal “optimiza-
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tion” in mixed soils, with the most stress
in either bare mineral soil or control site
preparation treatments.

Compacting soils to improve capillarity
can help to increase available water ca-
pacity in sandy soils.

Moisture removal

Localized drainage. Any site prepara-
tion method that produces raised plant-
ing spots, such as mounding or plowing,
will drain microsites and create drier
and thus warmer and better aerated

...Jew studies
have been conducted
in Ontario on mixing
as a site preparation

treatment...

planting spots for seedlings. The initial
benefits of raised (mounded) microsites
have been well documented for the cold,
wet soils of Sweden at high latitudes.
Mounding has also been advocated as
having the potential for improving the
survival and performance of outplanted
seedlings in cold climates in parts of
British Columbia. However, few studies
on mounding have been initiated in
Ontario, and the results to date have
been less than conclusive. The long-
term effects of mounding on tree and
stand stability, and the physical and bio-
logical effects on the site are not well
documented.

Overall site drainage. This technique is
used on lowland peat soils to lower
groundwater levels, thereby providing a
greater volume of aerated peat for the

tree roots to exploit. A greater volume of :

exploitable peat volumes ensures a better
nutrient supply to the roots because of
increased biological activity and miner-
alization, and because the deeper peat
layers that become available to the seed-
ling are often nutritionally richer than
the surface layers. Another benefit is that
lowering the water level allows the peat
to warm up faster and reach higher tem-
peratures earlier in the season.

Negative effects of site preparation
on soil moisture

Given the many factors that influence
soil moisture, it can be difficult to
achieve and maintain the positive effects
of site preparation. Some of the negative
effects of mechanical site preparation
are as follows:

Droughty conditions can sometimes be
made worse. Studies in British Colum-
bia have indicated that raised planting
spots may desiccate during dry periods,
particularly in coarse textured soils. On
these soils, inverted mounds may fur-
ther accentuate desiccation because of
the capillary discontinuity created by
the inverted organic layer. Experience in
Sweden with mounding indicates that in
fine-textured soils, capillary discontinu-
ity can result in an even greater risk of
desiccation owing to the higher hydrau-
lic conductivity at the surface (com-
pared with that of coarse-textured
soils), which can result in faster drying
of the mineral cap. To overcome prob-
lems associated with mound desicca-
tion, deep plant to place at least part of
the seedling root system deeper than the
upturned humus layer.

Depressed site-prepared microsites may
be subject to seasonal moisture stresses
as well as frost heaving. The risk of frost
heaving may be increased, particularly
on fine-textured soils. The potential for
frost heaving after mounding is not
clear. An increase in frost-heaving po-
tential is possible on mounds of fine-
textured soil and for mounded mineral
soil over mineral soil. A decrease is pre-
dicted for mounding in general and on
inverted humus mounds. In British Co-
lumbia, frost heaving has not been a
problem following site preparation by
inversion, even when mineral caps are
fine-textured.

Complete exposure of mineral soil can
lead to modification in surface struc-
ture. Rainfall can modify the soil surface
by creating a seal that can retard infiltra-
tion, promote surface flow, and lead to
erosion. Mounds of fine-textured soils
created by hand were resistant to
rewetting once they had dried.

Soil pore structure can be adversely af-
fected. There is ample evidence that soil




disturbance and compaction caused by
forest crop harvesting and extraction ad-
versely affect tree growth and the long-
term productivity of a site, but indi-
vidual effects are variable and have not
yet been well quantified. Recommenda-
tions have been provided on the choice
of machines and running gear to reduce
soil damage under various soil condi-
tions, as well as on operation methods.
The adverse effects of mechanical site
preparation treatments on soil bulk den-
sity, primarily from studies in Nordic
countries, have been summarized; as
with harvesting equipment, the results
were variable. A report on the effects of
increased soil bulk density on southern
pine species stated that negative effects
may be masked by the initial positive re-
sponse of seedlings to reduced woody
competition. In Canada, it has been
pointed out that scraping a fine-textured
soil surface (e.g., by blading) can cause
glazing, the closure of the soil pores at
the surface, and inhibition of water pen-
etration.

Soil rooting volume may be limited.
Continuously plowed furrows may re-
strict tree root extension across furrows
where soil water tables are high. This
may limit rooting volume and lead to
future windthrow problems.

Soil temperature

Soil temperature influences seedling
growth and survival by influencing
physiological processes such as respira-
tion and water uptake by roots. Con-
straints on plant growth arise from tem-
perature extremes. Fluctuations in soil
temperature tend to be greatest at or
near the soil surface, which can be of
crucial importance, especially when a
prescription calls for regeneration by
seeding.

Low soil temperature is a major con-
straint on rooting depth and root
growth. It is also probably the most im-
portant environmental factor that influ-
ences the rate of water uptake. Newly
planted seedlings initially have poor
contact between their roots and the soil.
This can be further aggravated by low
soil temperature, which increases the
viscosity of water and thus its resistance
to flow. Higher soil temperature stimu-

lates rapid root development and thus
promotes good root-soil contact, which
can help alleviate seedling water stress.
The optimal soil temperature ranges for
root growth of boreal spruce and pine
species are approximately 20-25 and 25-
30°C, respectively.

Low soil temperature at the soil surface
increases the risk of frost damage occur-
ring to aerial tissues and is associated
with frost heaving, a major cause of
seedling mortality. Air temperatures of
approximately -3°C during the growing
season will result in frost damage to fo-
liage or succulent stem tissue.

Solar radiation has the greatest influ-
ence of all factors on soil temperature.
The amount of solar radiation absorbed
by the soil is affected by the albedo (re-
flectance) of the surface material (i.e., a
dark surface absorbs more energy) and
by the amount of light intercepted by a
surface layer such as vegetation or a
mulch (e.g., organic material or dry,
coarse sand).

High soil surface temperatures under
boreal conditions are most common near
seedlings and young plants, whose succu-
lent stems are in contact with an exposed
and highly insulated surface soil of low
heat conductivity that can warm, such as
dry coarse sand or duff. Seedlings are at
risk of damage from high temperatures
primarily in a zone about 1 cm above
and below ground level.

Soil temperatures are determined by
weather (macroclimate), in the form of
solar radiation and precipitation (soil
moisture content), and site characteris-
tics; site affects soil temperature through
its location (slope and aspect), ground
cover (vegetation and duff), and the
physical properties of the soil (soil tex-
ture and moisture).

Heat storage, heat transfer, and tem-
perature within the soil profile are de-
termined by the thermal conductivity
and volumetric heat capacity of the soil
(both increase as the soil water content
increases). Consequently, wetter soils
(fine textured soils are often wetter than
coarse soils) warm more slowly and are
generally colder than drier soils in the
same area. Coarse-textured soils tend to

...continued on next page
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create a surface mulch more readily
than do fine-textured soils. Thermal dif-
fusivity is an index of how readily
changes in surface temperature are
transmitted deeper into the soil profile.
Temperature changes are transmitted
slowly through very dry or very wet
soils.

Positive effects of site preparation on
soil temperature

Two major goals of mechanical site
preparation are to facilitate soil warm-
ing in the rooting zone and to reduce
surface temperature extremes, which, in
turn, can cause seedling heat or cold

stresses. Increasing soil temperature can
be achieved in the following ways:

Remove the vegetation that shades the
soil or reduce the thickness of the insu-
lating organic layer. This will cause soil
warming as a result of increased solar
radiation and thermal diffusivity. Soil
warming will be greatest where the
original organic layers were thickest.

Cultivate the soil (e.g., roto-tilling).
This can promote soil warming by re-
ducing soil bulk density and thus im-
proving drainage and aeration.

Manipulate microtopography through
site preparation to favour microsites
with a southerly aspect. The importance
of aspect is more profound at higher
latitudes, where a surface with a slope of
1° to the south is equivalent, in terms of
insulation received, to level ground 100
km farther south.

Drain microsites (e.g., by mounding or
plowing), which has proven effective in
raising the soil temperature in the root-
ing zone over that of scalped patches or
furrows where low soil temperature is
the result of high soil moisture content.
This may be particularly true at higher
latitudes.

Surface temperature extremes can be
decreased by:

Removing the surface organic layer. Ex-
posed mineral soil will maintain lower

...partial removal
of the organic
layer may result

in desirable
soil warming...

surface temperatures because heat is
quickly conducted away from the sur-
face. Heat conductance is further en-
hanced by soil moisture, which in-
creases thermal conductivity and causes
cooling through evaporation. The net
result is to reduce temperature ex-
tremes. Additional protection from ex-
cessive insulation can be achieved with a
roughened mineral soil surface as was
demonstrated in a trial. In that trial,
conducted in the Great Lakes states,
discing increased the amount of shade,
and consequently, the survival of red
pine seedlings.

Leaving the insulating surface organic
layer intact. This can inhibit frost heav-
ing in susceptible soils. In such cases,
partial removal of the organic layer may
result in desirable soil warming while
still providing protection from frost
heaving.

Partially removing or manipulating the
vegetative overstory. This will reduce
the amount of shortwave radiation re-
ceived by the soil surface. Redistributing
logging debris to provide partial shade
to microsites will accomplish the same
objective.

Mixing the organic horizons deeply
into the mineral soil in coarse-textured
soils. This may avoid the usual extremes
of soil surface temperature and mois-
ture that are characteristic of the undis-
turbed organic layer. However, subse-
quent compaction to decrease the soil
airspace that results from mixing may
be required to increase thermal conduc-
tivity and volumetric heat capacity, and
thus reduce temperature extremes.

Negative effects of site preparation
on soil temperature

As with soil moisture, site preparation
treatments aimed at ameliorating soil
temperature constraints to seed germi-
nation and seedling growth may pro-
duce unwanted results if some factors
are not considered. Some negative im-
pacts are as follows:

Differences between day and night tem-
peratures may increase. In Sweden, the
site preparation method that gives the
highest soil temperatures during the day
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also results in the greatest differences
between day and night temperatures. If
the temperature periodically falls below
freezing during the growing season,
frost damage is possible. A microsite
that warms up earlier in the season, as
could be the case for a mounded site,
may prompt earlier flushing of seed-
lings, which could then be susceptible to
frost damage.

A droughty, nutrient-impoverished
microsite could be created by removal
of the organic layers on coarse-textured
soils, such as sands. This may negate any
improvements gained by increasing soil
temperature.

The problem of high soil surface tem-
peratures may be made worse by soil
cultivation that loosens the soil struc-
ture and increases air content (e.g., mix-
ing), thus lowering the volumetric heat
capacity and/or heat conductivity of the
surface layer. This can reduce the suit-
ability of a seedbed.

Despite the potentially negative effects de-
scribed above, the positive effects of ex-
posing mineral soil (raising soil tempera-
ture and removing competing vegetation)
generally outweigh such drawbacks.

Nutrient availability

Mineral nutrients obtained from the soil
are essential to all metabolic processes
in trees. In particular, root growth and
development, and consequently, whole
plant growth and development from
germination onwards, are strongly
influenced by soil fertility. Nitrogen,
phosphorus, and carbon are particularly
important elements. Rapid early growth
of a seedling requires that considerable
nitrogen resources, other than what is
stored in the plant, be quickly found,
absorbed, assimilated, and transported
to areas in need. Confounding this high
nitrogen requirement for establishing
seedlings is the need to conserve the
site’s nutrient pool for long-term stand
productivity.

Many boreal forest stands occur on soils
that are low in mineral nutrients; the
most fertile zones are the surface or-
ganic layer and the first 10-20cm of

mineral soil. Nutrient capital and avail-
ability are affected by the following:

Soil texture. In coarse-textured sands,
for example, the nutrient capital can be
limited to the organic layer, whereas
soils with finer material tend to have a
higher nutrient capital in the mineral
horizons. Soils with a low nutrient capi-
tal include extremely shallow soils,
coarse-textured soils that are excessively
drained, and soils low in organic matter.

Form of humus. This gives an indication
of nutrient availability. “Moder” and
“Mull” forms of humus indicate greater
availability than a “Mor” form. In north-
western Ontario, the less fertile Mor hu-
mus (and more specifically, fibrimors
and humifibrimors) predominates.

Relative amounts of mineral soil and
organic matter. Nutrients stored in an
organic form in the humus layer and in
logging debris are returned to the soil
after decomposing into a form usable to
plants via mineralization processes. Ni-
trogen, in particular, tends to occur in a
less available organic form and, as a re-
sult, is often the most limiting of min-
eral nutrients. Highly humified organic
materials consisting of buried leaves,
wood, bark, and partially humified for-
est-floor material play an important role
in the regulation of nutrient cycling.
This finely divided organic matter fa-
vours several positive soil processes—
namely, soil aggregation, waterholding
capacity, aeration, cation exchange ca-
pacity, and nutrient conservation —-
and can increase the soil’s ability to re-
tain nutrients.

Plants and soil organisms. Neighbour-
ing vegetation can influence nutrient
availability directly by competing for
soil nutrients and indirectly by influenc-
ing soil moisture and temperature.
Some nitrogen-fixing plants such as al-
der can supply nitrogen to black spruce.
The activity of earthworms, decay fungi,
and other microorganisms is essential
for soil fertility. In particular,
mycorrhizal fungi have a symbiotic rela-
tionship with tree roots and can en-
hance nitrogen and phosphorus uptake,
particularly in low-phosphate soils.

...continued on next page
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...continued from previous page

Microclimatic factors. Low soil tem-
peratures beneath the insulating forest
floor typify undisturbed boreal forest
sites; as a result, nitrogen is mineralized
slowly and thus accumulates as a reser-
voir in an organic form. Warming of the
forest floor following removal of the
overstory by logging or by silvicultural
practices such as herbiciding has several
positive effects on nutrient availability:
organic nitrogen is mineralized more
rapidly in both the humus layer and de-
composing slash; ectomycorrhizal fungi
growth is enhanced, as is that of tree
roots, both of which increase the area of
root-soil contact and thus the absorp-
tion of water and nutrients; and warmer
soil temperatures lower the viscosity of
water and improve its ability to move
and supply nutrients between root cells.
Increasing light intensity improves a
plant’s nutritional status through in-
creased photosynthesis.

Positive effects of site preparation on
nutrient availability

A primary objective of mechanical site
preparation is to strike a balance be-
tween enhancing short-term nutrient
availability of seedlings and preserving
the longer-term nutrient capital of the

site. Nutrient availability can be en-
hanced with the following techniques:

Removing or reducing the insulating
effect of the organic layer. Mixing, in-
verting and trenching, for example, all
enhance soil warming and, conse-
quently, nutrient mineralization. Re-
sults from studies in Sweden and Fin-
land show that the mineralization of ni-
trogen, potassium and phosphorus is
increased for at least three years after
site preparation (mineral mounds on
humus) on sandy soils. Warming the
soil also promotes tree root growth,
which allows roots to quickly reach the
more fertile undisturbed organic mate-
rial nearby. This assumes that the
cleared areas are relatively small.
‘Mixing the organic surface layer with the
underlying mineral soil. Mixing may fur-
ther enhance nutrient availability in soils
oflow fertility by encouraging the spread
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of mycorrhizae into the mineral soil. (The
effects of site preparation on mycorrhizal
fungi need to be better defined by re-
searchers.) Cultivation can also improve
aeration and assist microbial activity in
soils that either suffer from compaction or
have impenetrable layers.

Raising and cultivating (loosening) the
soil. Bedding, for example, as practiced
in the southern United States, can en-
hance nutrient uptake for many years in
soils that suffer from poor water move-
ment and aeration.

...cultivation can
improve aeration and
assist microbial
activity in soils...

Reducing competing vegetation on a
site. This serves to reduce one source of
competition for soil nutrients and, as a
result of increased light, enhances car-
bon uptake for crop trees.

Mechanical site preparation has an im-
pact on the nutrient reserves of a site,
primarily through the displacement or
redistribution of the reserves stored in
logging debris and in the organic and
upper soil layers, and through the in-
creased availability of nutrients as a re-
sult of mineralization. Unfortunately,
neither newly germinated tree seeds nor
planted stock are initially able to use all
of the large nutrient reserves made
available as a result of site preparation.
Consequently, nutrient loss by leaching
may result. The following techniques
have been employed to preserve the
site’s nutrient capital:

Spot scarifying only the small area in
which an individual seedling will be
planted. This will minimize losses due
to leaching and will also conserve the
nutrient reserves in the undisturbed or-
ganic layer, in logging debris close to the
growing seedling. The incidence of ero-
sion, another source of nutrient loss, is
also reduced.

Mixing or inverting the more fertile
surface organic layers and the underly-

ing mineral soil, instead of completely
removing the organic layer. This will
preserve the longer-term nutrient status
of the site and can enhance tree growth.
Slowing the mineralization of soil nutri-
ents during the initial years of planta-
tion development, when conifers are
small and understory vegetation is
sparse, may preserve these nutrients un-
til crop trees are older and better able to
exploit available nutrients. Mixing that
incorporates the surface organic materi-
als deep into the mineral soil can have a
moderating effect on the rate of miner-
alization of nutrients by avoiding the
temperature extremes commonly ob-
served on the exposed surface organic
layers. Buried wood and bark can also
conserve soil fertility, as the microbial
activity that accompanies their decom-
position can temporarily immobilize
nutrients.

Reducing the depth of removal of the
organic and mineral soil horizons. This
will help conserve nutrients, which can
be particularly important when the sub-

' soil is infertile.

Negative effects of site
preparation on nutrient
availability

In terms of overall net losses of site
productivity, the negative consequences
of mechanical site preparation have not
been well defined for boreal forest
conditions. In summarizing soil
treatment guidelines, one researcher has
suggested, “Do as much as necessary but
as little as possible.” However,
experience from other regions or
countries may provide general
guidelines that are applicable to the
boreal forest.

Researchers in Sweden have recom-
mended that “harsh” site preparation
methods (continuous disc trenching or
tilt plowing) be avoided on poor site
types with thin humus layers, dry or
coarse textured soils, in favour of milder
treatments such as mounding, or
mounding and ditching.

Other studies are less definitive; results
from the southern United States suggest
that on sites low in organic matter, and
where large (nitrogen) deficiencies oc-



cur, nitrogen availability and plantation
productivity may eventually be reduced
by treatments that remove or displace
large amounts of nitrogen.

On the basis of results from past studies
on seedling growth following mechani-
cal site preparation in British Columbia,
windrowing appears to result in the
most consistent reduction of tree
growth, compared with less severe
forms of mechanical disturbance. After
summarizing the effects of various
forms of mechanical site preparation on
vegetation and the growth of spruce in
north-central British Columbia, this
study concluded that although blade
scarification reduced competing vegeta-
tion, it also decreased spruce perform-
ance for up to 13 years following treat-
ment. Another study found that scalp-
ing of the forest floor temporarily elimi-
nated the mycorrhizae-forming fungi
and resulted in short-term deficiencies
in phosphorus uptake.

In Ontario, there are examples of how
duff removal on infertile sites before
planting has a negative effect on tree

growth after 8 and 19 years, respectively.

Incorporating duff and fine woody de-
bris into mineral soil by mixing, for ex-
ample, may not be an adequate sink for
nutrients released immediately after
mixing. This implies that long-term
growth may be reduced by mixing.

With much of northwestern Ontario
dominated by low fertility soils, many of
which are also shallow and coarse-tex-
tured, special care must be exercised in
prescribing and executing mechanical site
preparation. The question of which site
preparation methods are harsh or detri-
mental can be considered within the con-
text of soil and site fertility and the relative
degree of disturbance, as depicted by the
mechanical microsite categories.
Extremely shallow soils have a limited
store of nutrients and are sensitive to
disturbance, as are coarse-textured, ex-

cessively well drained soils, whose lim-
ited nutrient reserves reside principally
in the surface organic layer and in log-
ging debris. Any treatment of such sites
should retain as much of the organic
layer and any logging debris as possible,
or mix the organic and mineral soil lay-
ers together. Conversely, in deeper, fine-
textured soils with a greater or better-
distributed nutrient capital, treatments
that remove the surface organic layer
and some mineral soil are not as detri-
mental. ¢

This article is excerpted from the
Guide to the Use of Mechanical Site
Preparation Equipment in
Northwestern Ontario, which was
published with funding from the
Ontario FRDA in 1995. Copies of the
full report can be obtained from the
Canadian Forest Service, Box 490,
Sault Ste. Marie, Ontario, P6A 5M7.
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FEATURE

| New expectations change site preparation
'~ in BC’s Interior

Alan Waters, RPF

ilviculture practice in British

Columbia is changing under the

Forest Practices Code. These
changes are primarily in response to a
shift from a focus on timber production
to one that emphasizes biodiversity,
riparian management for fish and wild-
life values, and the maintenance of
visual quality and other resource values.
Government policy has affected site
preparation in at least two ways: first,
with the trend away from broadcast
burning, and second, with compliance
with soil conservation provisions out-
lined in the code.

Broadcast burning is one site prepara-
tion technique seriously curtailed by
government policy. Table 1 presents a
summary by forest region of the total : ;
number of hectares broadcast burned in : ;

BC in the last 15 years. Between 1981 Disk trencher at work in northern BC.
and 1991 an average of 40,000 hectares
were burned per year in the province, in
contrast to an average of only 7,400 hec-
tares in the last two years.

duced cutblock sizes, irregular cutblock capes, and negative public pressure.
boundaries, the use of silvicultural sys- Most silviculture foresters agree that
tems other than clearcutting, riparian broadcast burning was a highly effective
: management requirements, wildlife tree method for reducing initial vegetation
Many forest companies have abandoned or patch retention, smoke management competition and improving planter ac-
the use of broadcast burning due to re- policy, the financial liability for fire es- cess on some of the most productive

We build over 30 types of forestry plows
for use in all types of second rotation
forestry sites. Coming soon our soon-
to-be-released very tough rotary spot
cultivator for mounting on a
20 ton excavator.

' | Contact:
Savannah Forestry Equipment Inc.

PO Box 8606, Savannah, GA, 31412 USA
Phone: 1.800.240.8358 Fax: 912.966.5984

24 W CeS°M FALL 1996




spruce-balsam forests in the sub-boreal
spruce, Interior cedar-hemlock and
lower elevations of the Engelmann
spruce-subalpine fir zones. High costs
and the inability to carry out this treat-
ment has compelled many forest com-
panies to turn to mechanical site prepa-
ration as a cost-effective and reliable al-
ternative.

For broadcast burning to be imple-
mented in a cost-effective manner,
cutblocks must have regular boundaries
that present a minimal likelihood of fire
escape. The larger the cutblock size and

the shorter the perimeter, the easier it is
to achieve a reasonable burning cost per
hectare. In the past, cutblock boundary
designs used larger wetlands as
windfirm boundaries favourable for
broadcast burning. Many wetlands now
require the preservation of a timber re-
serve or the creation of a riparian man-
agement zone where the understory
vegetation is maintained for wildlife.
These riparian areas, which must be fire
guarded, greatly increase the risk of es-
cape and usually encourage a decision
to use mechanical site preparation as a
less risky alternative.

Catastrophic wildfires have played a
natural role in the development of these
forests over the centuries. The current
trend, which seems to be eliminating the
occurrence of fire, needs to be carefully
scrutinized. On appropriate sites, the
tremendous benefits of initial vegetation
control and improved seedling perform-
ance from broadcast burning must be
carefully weighed against objectives for
wildlife management.

With the decline in broadcast burning,

the piling for logging slash or the prepa-

ration of individual planting spots with
..continued on next page

TABLE 1 Summary of hectares broadcast burned by region : : ?
P.Rupert

Carlboo * Kamloops Nelson P. George
ey .28 e ,837 419 8,799 2,596
3,806 2,187 781 11,115 4,515
3,500 5,649 1,841 7,304 6,029
37 4,769 2,880 13,082 4,937
o 1,641 2,729 2,424 23,499 8,691
- 8,324 10,200 5,837 21,256 4,209
5,546 4,454 6,897 40,371 8,894
10,844 7,334 7,979 14,886 10,341
15,905 7,822 4,811 14,599 9,787
o as 0 qug 1,970 11,391 3,788
4560 4485 3,936 8,462 4413
R 2,287 1279~ . 562
(510357 e 31498 3,782 11,103 2,639
2,583 1,096 1,992 1,037 260
£2,506 1 - 493 2,196 1,625 401
767,323 60,327 50,032 189,818 72,062
1-91 AVG 4,945 4,913 3,584 16,631 6,379
2 545 4 795 2,094 1,331 331
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TABLE 2"Reco mended maxlmum allowable proponlon ot the nst area to be retorested

db soll dlsturbance and forest floor dispiacement in the BC Interlor
Sensltivlty ' Max. allowable  Max. allowabie

- forest soil floor

-~ Soil hazard ratmg‘ disturbance -

~ VH 5
W 5
VH Bl
" CHi 5
WH 5
P A
ML 10
i 10
H ML 10574
VH, H, M, L 10

6ry High ; Hthgh M=Moderate :L=Low o
stlng hazard refers to the potential for cut and fll fa!lures, and should not be confused
hich refers to the Ilkellhood of Iandslides :

. dlSpIacemem s

...continued from previous page

excavators and disc trenching have
taken over as the dominant forms of site
preparation. To ensure harvesting and
site preparation do not have negative
impacts on forest soil, the Forest Prac-
tices Code’s soil conservation provisions
require silviculture prescriptions to
place limits on soil disturbance and for-
est floor displacement in areas where re-
forestation will take place.

Soil disturbances and
mechanical site preparation

The twelve categories of soil disturbance
recognized under the code are
illustrated in Figure 1. Seven of the
categories count on all sites, while the
remaining five count on sites with
higher soil sensitivity ratings.

/AIways Counted

Deep Gouge

Long
Gouge
(100% of
1.0 m x 3.0

> 5 em into
mineral soll
or to bedrock

> 30 cm into mineral soll
or to bedrock

|4,

Very Wide
Scalp*
(80% of
3.0mx 3.0m) .

* Scalp means the
forest fioor has
been removed.

Unfavorable Fill Slope Material Favorable Fill Slope Material

syMefaure to a £ill depth of 20 |em
= soil disturbance

N\

Wheel/
Track Rut faoem

Wide Gouge
(80% of 1.8 mX 1.8 m)

Temporary Excavated/BladedTrails

ppasure running surface s soil disturbance

> § cm into mineral soil
or to bedrock

Corduroy Trail: logs and woody
debris placed side-by-side to form
a surface > 2 m long capable of
supporting machine traffic.

J

Figure 1. Categories of soil disturbance under the Forest Practices Code.
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The soil disturbance categories cover
items such as scalps and gouges, which
remove the fertile and protective forest
floor and top soil; ruts from equipment
wheels or tracks; soil compaction; and
the creation of excavated, bladed or
corduroyed trails. To count as soil
disturbance, each category has
minimum dimensions that must be met
or exceeded. Smaller scalps or gouges,
for instance, which do not meet the
minimum dimensions are not counted
as soil disturbance. These smaller
disturbances may, however, be counted
towards the maximum forest floor
displacement. Forest floor displacement
assesses the proportion of the area
where the surface organic matter has

been effectively removed, exposing
mineral soil. This is a new prescription
requirement, which was instituted with
the Forest Practices Code.

In the preparation of silviculture pre-
scriptions, the soil is rated as low, mod-
erate, high or very high for the following
hazards using standardized procedures:

« 50il compaction;

« soil displacement;

« surface soil erosion;

« mass wasting; and

« forest floor displacement.

Each cutblock is carefully stratified into
similar units based on topography,
ecological site series and soil type. The
soil hazard ratings are based on soil

Counted on: Very High, High and
Moderate Compaction Hazard Sites

Compacted Areas*: counted on same sites
as “repeated machine traffic,” illustrated
above, but compacted areas are larger
(i.e., must be >100 m2 and >5 m wide) with
100% evidence of compaction.

Wheel/Track Rut
Counted on: Very High and
High Compaction Hazard Sites

Wide Scalp
(80% of 1.8 m x 1.8 m)

Counted when: H or VH, mass wasting
or forest floor displacement; or VH soil
displacement, compaction or erosion; or
moderate or high likelihood of landslides.

( :
Sometimes Counted

Repeated Machine Traffic 5

Continuous Scalp

~

“ mineral soil

Counted when: H i
or VH, mass wasting
or erosion; or VH soil
displacement; or
moderate to high
likelihood of
landslides.

Figure 1. (continued).

moisture regime, humus form and
depth, soil texture, coarse fragment
content, and the depth to unfavourable
substrate (such as hardpan, gravel,
bedrock or seepage water). The
steepness of the slope and the presence
of gullies or hummocky terrain are also
taken into consideration.

Once the soil hazards have been as-
sessed, reference is made to the soil con-
servation guidebook, which suggests
what the maximum limits should be for
soil disturbance and forest floor dis-
placement. Based on the soil hazards,
the guidebook suggests soil disturbance
should not exceed 5% to 10% of the net
area to be reforested. Maximum limits
for forest floor displacement range be-
tween 5% and 30%. Table 2 illustrates
the maximum limits for soil disturbance
and forest floor displacement. The
maximum limits for soil disturbance
and forest floor displacement are set at
the lowest limit required by any of the
soil hazards for that particular area. For
instance, if clay soils resulted in a very
high soil compaction hazard and all
other soil hazards were rated as moder-
ate, the maximum soil disturbance and
forest floor displacement should be set
at 5% and 25% respectively. The maxi-
mum values presented in the guidebook
are recommendations that may be in-
creased on a site-specific basis with jus-
tification. If stump removal for root rot
control was required, the maximum
limits could be increased, provided the
treatment will not result in surface soil
erosion, impairment of water quality or
other negative impacts.

The maximum suggested limits for soil
disturbance and forest floor displace-
ment, and the size and shape of each
category of soil disturbance have been
carefully set so that beneficial forms of
mechanical site preparation can still be
executed without exceeding the stated
limits. Site preparation contractors
must be aware of the maximum limits
for soil disturbance and forest floor dis-
placement for the areas they undertake
work on. These limits are approved on
the silviculture prescription, which
forms the legal contract for evaluation
of compliance. Different limits may ap-

...continued on nexPBEIE®
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