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CONFERENCE REVIEWS

Worksbop on B. Cu. and Zn Wutrition in Plantation Forestry
Forest Research Institute. Rotorua. New Zealand
14-17 October, 1987 Summary by Reid Carter

This workshop was held in an ideal location. Plantations in the
north island have acute to chronic deficiencies of almost every
nutrient element known to man (i.e. N, p. I. Ca. Mg, S. B. Cu. and
Zn; just to name a few!). The New Zealand Forest Research Institute
is an incredibly well equiped facility with a cheerful and
optimistic staff of approximately 420 researchers and technicians
lying in the heart of New Zealands region of intensive forest
management. The workshop was held as an ancillary to the IUFRO
Seminar on "Management of Water and Nutrient Relstions to Increase
Forest Growth". Attendees represented a who's who of prominent
researchers in micronutrient nutrition of forest crops with
approximately 55 participants representing 11 countries. The
workshop was very well organized and quite informal. The workshop's
primary emphasis was on boron nutrition in plantations and immature
forest stands. Copper and zinc were discussed in less detail.

Deficiencies of these micronutrients appear to be common and
widespread. Several of the papers presented were case studies. and
provided little new information. However, several papers were
notable. Dr. Earl Stone of Gainesville. Florida presented an
extremely insightful and thorough review of the role of boron in
plant nutrition, situations leading to deficiency and response to
treatment. Several other papers offered new information on the
effects of severe and incipient deficiencies on wood anatomical
properties. The procedings will be published as a special edition of
Forest Ecology and Management and should be an excellent
contemporary source of information of B. Cu. and Zn nutrition.

Management of Water and Nutrient Relations to Increase Forest Growth
IUFRO Seminar, 19-22 October, 1987 :
Canberra, Australia Summary by Reid Carter

This conference was well attended with approximately 150 attendees
representing 21 countries. The sessions were broken-up with lots of
time for chatting at coffee break~ and lunches between the 38
presented papers. Many of the pa~ers emphasized various modelling
techniques. Hamish Iimmins of UBC gave a particularly interesting
paper examining conceptual changes occurring in current generations
of models ranging from simplistic regression based models to
enormous multivariate, multi-assumption models. The papers were
generally of good caliber and the procedings will be published in
another special edition of Forest Ecology and Management. likely in
late 1988.

Several field trips were offered in association with the conference:
a sub-tropics tour of native pine and eucalypt stands and exotic
slash and loblolly pine plantations in Queensland. and a "Green

·.Triangle" tour featuring management of Pinus Radiata in south and
central New South Wales. Both of the tours were exceptionally well
organized with an over-abundance of Australian hospitality.

Ed. Note: Mr. Carter has an M.Sc. In soil science and a B.Sc. In forestry, both from
U.B.C. Currently a research associate In forestry, Reid Is on the organizing
committee for the Forest Fertilization Conference being held In Richmond.



SASKATCHEWAN INSTITUTE OF PEDOLOGY
Excerpts from the 22nd Annual Report (1986-87)

Dr. J.W.B. Stewart, Director, S.I.P.

A cursory overview of the activities of the Institute in its twenty-second year of
eXistence would suggest that the Institute continues to be extremely busy in a wide
variety of fronts. From the collection of soil inventory at an expanded rate, to basic
understanding of processes in the various subdisciplines of soil science through to the
integration and extension of this information to the public, there has been increased
activity. In addition, diploma, undergraduate and postgraduate programs keep
classrooms, laboratories and seminar rooms occupied for most of the available time. Yet
despite the sameness of these activities to those carried out in former years, there is
a subtle but important change taking place throughout every program in the Institute.

I refer to the need to integrate the information that spans several of the
subdisciplines in soil science and ranges from practical extension information to highly
technical basic research. Much of this relates to the development of integrated expert
systems for problem solving and decision making, which in turn has been brought into
play by the availability of relatively cheap, yet powerful, desk top computers and the
development of software that integrates our knowledge in soil science.

These integrated efforts will only be successful if the basic processes are well
understood. Therefore, the development of these computer aids has focussed attention on
basic processes that are not well understood, and has posed questions on how one should
interpret chemical, physical and biological properties of soil to crop growth or other
important processes. It stimulates rather than lessens attention to the basic soil
properties and it focuses field research to deal with the problems that are not well
understood. It also changes the nature of some of the data that has to be collected.
The activities of the Institute have therefore continued in a similar manner in many
fields but there is more emphasis on the integration of various data bases within soil
science.

The program of work at the Institute includes teaching, research and extension as
well as the operation of the Saskatchewan Soil Testing Laboratory. A two-year old
agreement between the Canada/Saskatchewan program entitled "Subsidiary Agreement for
Agriculture under the Economic and Regional Development" (ERDA) has allowed us to
accelerate the rate at which a resurvey of the agricultural area of the province tan be
computed, along with the concurrent research and interpretation of the soil properties
encountered. All data will be compiled by the Land Resource Research Centre in Ottawa
into a format which can be utilized by an ARC/INFO geographic information system. As
this system is developed and expanded it should be possible to provide the soil
inventory data for any region of the province and to utilize this data for various
interpretations.

Another major project receiving Agriculture Development Fund (ADF) support is that
of "Innovative Acres". This program has now completed six years of field research with
the major objective of maximizing crop productivity and maintaining high soil quality
through the implementation of water efficient farming practices.

The second major ADF program that has made substantial progress during the
reporting period is investigations into soil salinity. This program began in 1982 and
has combined knowledge of geology and hydrology of many regions with knowledge of
surface characteristics to provide a basic understanding of surface salinity throughout
the province.



Funding for new equipment has been provided by the Natural Sciences and Engineering
Research Council of Canada (NSERC) and in the past five years grants have been obtained
for a nucromass mass spectrometer, a computer controlled automatic x-ray diffraction
system, a C/N analyser, dionex ion exchange analyzer and a liquid scintillation
counter. This equipment has been a major stimulus to ongoing basic research programs.
Such basic research is being carried out on: the rates and reaction processes of the
formation of humic SUbstances, the use of high gradient magnetic separations in clay
mineral studies, the availability of oxidation of elemental sulphur in soils, and the
relationship between soil erosion and soil loss tolerance on prairie soils.

The Institute's program tries to provide a balance between basic research into
processes that affect the development, quality or productivity of soils. This is
supplemented by a field research program and by the activities of the Saskatchewan Soil
Survey. The importance of keeping a balance between all aspects of soil research,
whether basic or applied and the integration of these studies, is of key importance.
Our future efforts must concentrate on the integration aspect and find a means of
utilizing our data to the fullest. Understanding these processes and interactions well
enough to be able to develop mathematical simulation models that accurately mimic soil
development and plant growth must remain an important aspect of our research.

If any readers are interested in obtaining the complete version of this report,
they can write to Dr. Stewart at S.I.P., University of Saskatchewan, Saskatoon, S7N OWO.

PEDOLOGICAL GOINGS ON AT AGASSIZ AGRICULTURE CANADA RESEARCH STATION

Thanks to John Keng for submitting the following insights into the pedological work
being carried out by himself and C. Grant Kowalenko.

I. Summary of the current soil and water management conducted by Dr. John Keng
(updated January 1988l.

A. Root-zone Trickle Chemigation -- A mission orientated, commodity based research
with the purpose to develop an improved raspberry management system. The
approach is to apply fertilizer n~trogen and nematocide through a trickle
irrigation system, to and only to, the crop root zone. Field experiments have
been conducted at the Abbotsford Horticulture Substation since 1984. Results
suggest that effective root-lesion nematode control may be achieved with only
1/3 of the recommended application rate of nematocide when applied direct to the
active root zone via trickle irrigation. Current experiment efforts are being
concentrated on the establishment of a trickle irrigation nitrogen scheduling
management scheme for more economical raspberry production.

B. Research in Agriculture Hydrology in South Coastal B.C. -- A long-term, resource
management oriented project to study the regions run-off for erosion and
remedial measures. Current activities include:
1) the use of geographic information system software in watershed

characterization and run-off predictions;



(Ed.

2) the establishment of in-house capability in landscape image process and
interpretation; and

3) developing/modifying soil erosion/sedimentation models for local conservation
strategy formation and farm practice. A regional sensitivity test of the
U.S.D.A. EPIC (Erosion-Productivity Impact Calculator) Model is currently
underway. Several other run-off/erosion models are also being evaluated.

Note: Dr. Keng was born in northern China. After completing a B.Sc. in
Taiwan, an M.Sc. in Hawaii, and a Ph.D. in Soil Physics and Soil Water Engineering
at Cornell, he joined Agriculture Canada in 1977. He was transferred to Agassiz in
1981).

II. Summary of soil fertility and biochemistry program conducted by
Dr. C. Grant Kowa1enko. April 1978 - Sept. 1987

Overall Objective
To achieve the most efficient use of nutrients from the soil and from fertilizer

applications for agricultural crop production in south coastal B.C. with minimum soil
and environmental damage.

Crop Studies
(1) Filberts (hazelnuts)

A leaf tissue and soil analysis system has been derived to guide fertilizer
application.

(2) Raspberries
Leaf nutrient concentrations have been found to be qUite dynamic in raspberry

plants, therefore their use for fertilizer recommendations is limited. Since
fertilizer is frequently banded beside raspberry rows, soil analyses will be
difficult to interpret especially under operational conditions. Currently, the
amount and pattern of nutrient uptake by the plant is being studied as a method for
deriving an objective fertilizer recommendation system. Nitrogen and boron are
being emphasized because previous studles showed that they increased yield
considerably.

Nutrient Studies
(1) Sulphur

Sulphur deficiencies have been found in the Fraser Valley, particularly for
forage grass. The nature of the def~CienCy problem has been complex with distinct
seasonal aspects. Laboratory work is being conducted to try to derive an objective
basis for sulphur fertilization. The influence of SUlphur on micronutrients,
particularly selenium, is also being examined.

(2) Nitrogen
(a) Transformations and transport

Field monitoring of inorganic nitrogen in soil has shown that there is low
potential for nitrate leaching during the growing season but very high
potential for leaching over the winter under the seasonal distribution of
precipitation in south coastal B.C. This pattern of leaching limits the amount
of nitrogen that is readily available to crops in the spring therefore
prediction of nitrogen fertilizer requirements is largely dependent on the
potential mineralization of soil organic nitrogen. Tracer (non-radioactive,
15N, isotope) nitrogen is now being used to study the significance of other
soil nitrogen processes such as denitrification, immobilization and clay
fixation of ammonium.



(b) Effect on vegetable crops
Broccoli has been shown to be more responsive to nitrogen fertilization

than sweet corn in a field trial under weather conditions of the Fraser
Valley. Data suggested that this was due to the rate of soil nitrogen
mineralization in relation to the shorter growing season of broccoli compared
to sweet corn.

(c) Timing of early spring nitrogen applications on grass.
A study, in cooperation with Dr. S. Freyman (Agassiz Research Station),

Mr. D. Bates (B.C. Ministry of Agriculture and Fisheries) and staff at
University of B.C. Oyster River farm, is testing a European T-sun concept for
timing early spring nitrogen applications on forage grass. Initial results
suggest that immobilization may be an important process influencing early
spring fertilizer nitrogen availability.

(3) Effect of lime on zinc and manganese availability
A long-term field trial and complementary sand culture study is examining the

influence of liming on zinc and manganese availability. Preliminary results have
shown lime induced zinc deficiency using cauliflower but the effect was not
consistent from year to year. Cauliflower appears to be quite insensitive to
manganeses deficiency but sweet corn is quite sensitive.

(4) Soil test monitoring.
Six forage production fields have been sampled in triplicate in the fall and

spring at three depths for three successive years. These samples are being
analysed for the complete range of tests by the B.C. Soil Test Laboratory using
current methods. The results will be examined to determine whether soil test
results differ with respect to time of sampling (fall vs spring) and to monitor
changes in soil test results over years and with depth. Early results show that
some soil analyses values changed (increased or decreased) consistently for all
fields from fall to spring, others changed randomly from field to field, while
others did not change.

(Ed. Note: Dr. Kowalenko, born in Saskatoon, grew up on a farm. Subsequently he
completed a B.Sc. and an M.Sc. at the ~niversity of Saskatchewan, and a Ph.D. in
Soil Biochemistry at U.B.C. He worked'at the Soil Research Institute in Ottawa
before coming to Agassiz in 1978.)

III. Chinese Scientist Works at Agassiz, B.C.,,
Prepared by J.C.W. Keng

Ms. Yuncai Gao, a soil scientist from the Hebei Academy of Agriculture and Forestry
Sciences, (HAAFS), Hebei province, China, is conducting one year practical training at
the Agriculture Canada Research Station, Agassiz, B.C. Ms. Gao's prime interest is in
obtaining operational experience of soil-water testing equipment, including the
micro-computer based Dual-Gamma Ray Attenuation Device for simultaneous soil density and
water content measu'rement. She will also work side by side with Canadian soil
scientists in a water shed hydrology and erosion control project, using landscape image
analysis techniques.

According to Ms. Gao, the Chinese Government is giving top priority to conservation
and development of water resources in the North China plain region (total population
54,000,000). This area also contains many major cUltural, political and industrial
centers, inlcuding the nation's capital city, Beijing. During the past two decades,
over 1 million hectares of the region's 6.4 million hectares arable land has been lost



to urban expansion and industrial/road constructions. Per capita farm land in this area
is less than 0.12 hectare. Rapid intensive agriculture development in recent years
resulted in over utilization of the regions groundwater reserve. More than 11 billion
cubic meters of ground water is being pumped out every year while the estimated annual
ground water recharge is only around g billion cubic meters. The ground w~ter table
level is subsiding at an alanning rate and the region is now suffering many serious
ecological and environmental consequences.

HAAFS and CIDA are working together to develop a joint research and technology
transfer scheme so that scientists from both countries may exchange experience and
expertise in effective water resource management, and also in irrigated and dry land
farming techniques. In wake of this proposed cooperative effort, Ms. Gao was selected
and sent to Canada for a year to consolidate a professional linkage of soil and water
research •
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Japan-Agassiz
research links
prove fruitful

AGASSIZ-HARRISON ADVANCE,

August 5, 1987

"

For. the past ..three: ~ears I In September, 1986. at the The project has already re-
AgassiZ ResearCh Station has seventh Canada-Japan Sci. sulted - in several develop­
!'ceQ ~Dgaged in a. join~ pr~· ! cnee and Technology Consul. ments pioneered in one count­
)ect With Yamaguchi UDlyersl' tation held in Vancouver the ry and being adapted for use
ty in !apan t~ develop COD- project was expanded U. in- in the other. IUch as Dr.
~rva~oD fann,~g systems for elude integrated iDtensive Keng's technique for using
mtenslVely-cultivated crops. crop management. . fibre optic borescope to oJ>..

The proJ:KIsal to ~J:change Last month the Japanese serve the development of root
researcb InformatloD was scientists returned to AgassiZ- systems.
made by Agassiz' Dr. John for three days, and on July 24 Intensive strawberry man~
Keng after a visit by Dr, the second joint research agement tcchnology develop.
Tatsuro Kusab to the Fraser workshop was held. Besides cd at Yamaguchi is being tried
Valley. to collect information Dr. Kusako, the. ~apan.e~. by a farmer on Vancouver
on soU and water research team includes Drs. Yushi Su~ Island. using three Japanese
be::'the fall of 1984 the p."'" ·Auo~;.T. Marumoto and Masa strawbeny varieties rcc:om·

LI mended by Dr. Aoti.
posal was accepted.at the sinh Drs. Marumoto and ~oti For the future the scientists
Canada~J.pan Scien~ and will be returning to AgllSsiz propose to improve techniques
Technology Consultation beld August 16 for discussions 'with for conservation farming and
in Totyo, and the next year a Fred Maurer about protected the use of high technology in
team of four Jap~ese .prof~s. crop production aod crop sea- agriculture.
sors at Yamaguchi Umverslty IOn extension. They plan to continue devel.
w~ funded by the Japan. Dr. Aoti bas been trans- oping crop management tech.
~ety for the .Promotion of fened to Hoktaido University. niques for specific commod,.
Science to e%penmeot on root and there is now a proposal to ities, with emphasis on con.
zone water-COD",?) and therm- bring that university in as a troIling the environment'of the
ai-control techDlques, as a third partner in the project, if root zone.
pan of the e%change program. the Japanese Society for the When fertilizers and pcsti-

On the Canadian side Dr. Promotion of Science will pro- cides can be applied directly to
Keng. continuing his existing vide funding. the root zone there is automa.
line of research, developed a On the Canadiaa side. there ticaIly a saving in cost for
physical model of water move-· :is DO special team and DO spc- chemicals and less chemical
ment in the root zone under, cia) funding. but Dr. Keng is pollution, and research has
trickle irrigation. He visited ' able to draw on the assistance shown that there is also an
Yamaguchi University in Jan~ 'of scientists doing research increased crop yield.
uary, 1986 to discuss joint related to the purposes of the On a larger scale, there are
research, and in July, 1986 the project, such as Dr. Thierry plans to use computerized
Yamaguchi team visited Agas- Vrain from the Vancouver Re· land images for analyzing run­
liz for a joint research wort- search Station, who is working off and designing erosion COD­
shop at which they reported on 00 controlling nematodes with trol techniques.
their first year's work. a water~soluable pesticide ap­

~plied with trickle irrigation.



CALIBRATIONS OF PHOSPHORUS AND POTASSIUM SOIL TEST DATA FOR
FERTILIZER RECOMMENDATIONS FOR ALFAFA

Summary by Neville Gough, Soils Specialist, BCMAF, Kelowna

The recalibration of P soil test values became necessary when it was
realized in 1983 that the Bray P-l extractant poorly predicted fertilizer
P requirements of alfalfa plants grown in calcareous soils. Another
factor that necessitated the recalibration of P was the introduction of a
multi-element extractant - 0.015N NH4F + .25N HOAc - by the Provincial
Soil. Field & Tissue Testing Laboratory in 1984. This extractant better
estimated P availability in alkaline soils. The small number of experi­
mental data on which P and K fertilizer recommendations were based also
was a reason for the commencement of recalibration work.

The method chosen for recalibration of soil test values required that the
relationships between crop yields and various rates of the applied
nutrient be determined over a range of soil test values of that nutrient
in the field. After the determination of crop yields and fertilizer
rates relationships, then a relationship is established between soil test
values and the rates of the nutrient that maximized or optimized yields.

For the last five years fertilizer trials have been conducted in the
southern interior of B.C. on non-irrigated and irrigated lands to obtain
soil test calibration data. The results to date have indicated that a
response to P fertilizer should not be expected in the seeding year of
the alfalfa if the P soil test value is greater than 30 ppm in the top 15
cm of soil. Yield differences due to different amounts of residual P
were not always obtained on soils that responded to P in the establish­
ment year. A possible explanation is that plants were removing
sufficient P for maximum yield from combined surface and sub soils.
Because of the deep rooted nature of the crop more accurate calibrations
rr.ight be made if soils below the 0-15 cm depth are also analyzed.

Response to K fertilizer was obtained only on the Creston Flats at a soil
test level of 30 ppm in the 0-15 c~ soil depth. The optimum rate of K20
was approximately 300 kg/ha for the establishment year and the following
two production years. Obviously more field trials are needed on soils
with other soil test values so that K can be properly calibrated.
Responsive soils are not easily found as a great many interior B.C. soils
have naturally high K levels.



PREDICTING THE LONG-TERM CONSEQUENCES OF ALTERNATIVE STAND-LEVEL FOREST MANAGEMENT
STRATEGIES FOR FOREST PRODUCTIVITY, AND YIELD: FORCYTE IN SOIL FERTILITY RESEARCH

J.P. Kimmins
Department of Forest Sciences

University of British Columbia

Foresters have traditionally predicted future forest yields by projec-

ting the past growth performance of a given species on a given site. It is

hard to imagine a more believable yield prediction system if all the fac-

tors determining the growth of the trees remain the same in the future as

they were in the past. It is equally hard to accept such predictions if

future changes in critically-important growth determining site factors such

as soil fertility are ignored in making such predictions. It is expected

that changes in a variety of soil parameters will change as we switch from

unmanaged to managed stands, and as the intensity of management increases.

The scientific solution to the inflexibility of the traditional "his-

torical bioassay" type of mensuratiobal yield prediction model has been to

develop "process-based" computer simulation models. These have proven to

be very useful in education and research, but they have some important lim-

itations in yield prediction. Alt~ough the approach is conceptually sound,

and although process models have proven to be valuable as "retrospective"

and "explanatory" models for fairly short time scales, most process models

are unable to adequately account for the complexity and the large temporal

and spatial -time scales inherent in predicting yield over multiple rota-

tions.

An Alternative approach is to combine the previous two approaches into

a "hybrid simulation" approach. - In this approach, the strength of each

component approach helps to compensate for the major shortcoming of the

other approach.
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There are several examples of the hybrid simulation approach. Host of

these ecosystem-level models were developed as ecological research tools,

but they do have some potential as a forest management simulators. Others

have been developed specifically as ecosystem-level forest management

models, an example of which is FORCYTE (!Q!est nutrient £ycling and Yield

Trend !valuator). The FORCYTE modelling framework has been developed

through 11 versions over the past nine years. The current version

(FORCYTE-ll) is capable of simulating the growth of mixtures of several

tree, herb, shrub and moss species. Competition for light and for up to

three nutrients (up to five can be simulated if desired) is simulated and

this competition is used as the basis for simulating the growth of indivi­

duals within each species population, and the growth of the different

species.

FORCYTE-ll can simulate most stand-level forest management practices

including site preparation, regeneration, weed control, spacing, commer­

cial thinning, fertilization, pruning, rotation length, utilization level,

fire, and herbivory. It predicts productivity, yield, site nutrient bud­

gets, soil fertility, and stand-level economics. The tenth version of the

model runs on mainframe or micr'!l-computers. The 11th version is a 386­

level microcomputer model.

FORCYTE-I0 has been rather extensively tested in educational and

research applications around the world. Its capabilities and shortcomings

are well established. The 11th version will be released for testing by

selected cooperators this summer. Anyone interested in more details on the

model is invited to contact the author.



SOILS RESEARCH BEING CARRIED OUT BY THE MINISTRY OF FORESTS
IN THE SMITHERS FOREST REGION

Summary by Rick Trowbridge P.Ag., Regional Research Pedologist

The pedology program is part of a larger research group in our
Forest Sciences Section in the Region. Other programs include
Hydrology, Geomorphology, Ecology, and Silviculture. We stress
applied research and also have a large commitment to consulting,
extension, and training of Regional and District staff, as well
as industry. As much as possible, our Section cooperates as an
integrated research group, for example the pedologists are an
integral part of the ecological classification development; as
well, the plant ecologists are monitoring plant succession in
some of our fire research trials. We have two professional
scientists on the Pedology staff, Anne Macadam and myself. We
hire seasonal scientists and technicians and contract other
scientists and consultants as necessary. I would be happy to
discuss any aspect of our research program and can be contacted
at the Regional Office of the Ministry of Forests and Lands in
Smithers. A summary of the major active studies follow:

Prescribed Fire Effects
-COy,t i Y"luat iOYI of a FRDA t"'esearch prclject CIY, the use aY",d effects
of prescribed fire on medium sites that require rehabilitation of
over-dense~ Age Class 3 Lodgepole pine stands. Treatments include
different fire intensities in broadcast and windrow burning, and
scraping between windrows. : In addition, fire behavior and
impacts are tested with th~ Canadian Fire Weather Indices
(Research note in January 1988 issue of C.J.F.R.). This is a
cooperative project with the USC Faculty of Forestry (Fire
Science, Blackwell and Feller), BCFS Lakes F.D. P,'otectior, ,,<rod
Silvicultu·...'e 8Y,d Regio·nal Pt"c.tectiol'"' secticlY"ls. (summarized in previous
newsletter) i
-Continued measurements and ' analyses of operational broadcast
burning trials (Lakes, Morice, Blllkley, ar,d Kalwn Forest
Dist,'icts). Mair, effects studied are or, scoil and site
productivity, establishment and growth of plantations, and
veget at i cln reSpCIYlse. All s i't es represent zonal ecosystems i '(I the
ICH, SBS, and ESSF zones. A research article in the December 1987
issue of C.J.F.R. describes the initial effects on soil chemistry
and relationships to fuel consumptior~

-Continuation of a FRDA research project on the use and effects
c,f p,'esc,'ibed fit'e on soils and fuels i1'"' the ,'ehabilitatic.n of
coastal alluvial sites dominated by yc.ung red alde,' stands.
Effects 0'('1 soil elf pt"'escl'''ibed fir" are c,:arnpared to ,:,thet'"
vegetatioY"1 maY"lagemerlt tt"eatments iYlcll,.tdiY"lg variaticlY"IS of
mechanical, chemical, and grass/legume seeding.



-CompletioY, of iy,itial study (UBC MSc thesis, Tayle.r 1987) OY, the
effects clf presct"ibed fire or. iY"lte ..... ior sprlJce ecc1systerns (Mot"ice
Forest District) in the SBSe. The MSc study describes the effects
on soil chemistry and initial plantation establishment one year
following fire treatment. The experimental site was established
iY, 1983; successive experimey,ts studyiy,g the effects e,y, sc,il
chemisb'y, soil ternperatllt'e ay,d 'nedsture regimes, aYld vegetatie.n
.'esponse (with coope.'ation from UBC Faculty of Forestry, Fi.'e
Science) have coy,tiYlued. See "MechaY,ical Site Preparatioy," for
FRDA study on same site.

Mechanical Site Preparation

-A FRDA fuy,ded study of the effects of va.'ie.us MSP treatmey,ts on
soil tempe'r"atl.ll'''e, RlCcistll'r-'e, Y'dtrogeY'1 availability, arid sp"'''Ltce
seedliy,g sllt'vival ay,d g.'owth. TreatmeYlt simulatiYlg machiy,e
m':".lYIdiy,g, ple'wiy,g, ay,d sc.'apiy,g effects we.'e applied te, th.'ee
site types in the SBSe subzone. The experiment is located within
NSR portions of the Joel Lake experimental site. Initial results
presented at the winter NSC workshop. This work was initiated by
A. Macadam as her OSU MSc thesis project.

Forest Nutrition

-The "Kitimat" study (Kalum Forest District) addresses the
nutrition of four coastal species in young plantations on six
different sites. Foliar and soil analyses are used to assess the
Y"ll.ttt"itioY"lal status aY"ld eat""ly Ql'"'c'wth. This is an t1clpporturlity"
study using a species trial established earlier by the
Silviculture research program.

-Six fe.'tilization t"ials have beeY, established e,y, thiy"..,ed staY,ds
of Lodgepole pine, primarily in the interior Districts. Foliar
y,ub'ient analyses, y,eedle weight, height, aYld diamete.' at'e used
tel assess the effect clf val''' i I:IUS fel'''t iIi zat ion tl'''eatmeY"lts
incillding nit,'·ogen, and nitrogen with other elements and
combination of elements. Similar trials are planned for coastal
species in the Kalum District.

f
Integrated Rese,urce May,agement

-A range forage trial has been initiated to test the early
establishment and growth of grass and legume species in the SBSe
subzc,ne (Lakes Forest Disfrict). Fall (1987) and Sp.'iYlg (1988)
seeded study plots have been planted with 2-0 bareroot Lodgepole
piYle seedliy,gs; ce.mpetitioYI e,f r~y,ge fot'age species with crop
tree ay,d w.eed species will be assessed.

-A series elf biolc1oical YlitrccgeYI fixation experimeY"lts are
associated with the FRDA Lodgepole pine rehab study. Alsike
cl,;:>vet' aYld Birdsfoot tt'efoil have been iy,oculated with y,itt'ogen
fixing bacteria and seeded (1987) in association with 2-0 PI plug
ste,ck te. test the effects oy, sed 1 chernistry, crop trees, and
cc,mpet it ioy, with weeds. NITAC has approved these expet'i",ey,ts fe.r
1988 FRDA fu ....diy,g, and has requested that gt'eey, (sitka) alder be
added to the study. This work is asse.ciated with rny UBC MSc
thesis pre,ject.



SOILS RESEARCH BEING CARRIED OUT BY THE MINISTRY OF FORESTS
IN THE KAMLOOPS FOREST REGION

Summary by Bob Mitchell, Forest Pedologist

Ecosystem mapping of Truax Creek basin in the Kamloops Forest Region
Authors - W.E. Mitchell, Kamloops Forest Region; R. Eremko, Private Contractor
Date - 1988 Project Location - Lillooet Forest District
Status of Project - completed (in press)
Objective: The purpose of this stUdy is to provide an ecosystem map and interpretations

to guide integrated resource development and local resource planning of a sensitivity
watershed basin.

Summary: Thirty-nine map units consisting of 26 ecosystem units were identified,
sampled and delineated in Truax Creek Basin. The ecosystem map units are described an
interpretated for timber, silviculture, engineering and wildlife, for use in resource
development, planning and management. Ecosystem and interpretative treatment maps are
provided for the users.

Timber harvesting disturbance on steep slopes: effects on soil properties and forest
productivity
Project Leaders - Bob Mitchell, Kamloops Forest Region; Bill Carr, Terrasol
Date - 1986-1991 Project Location - Vernon Forest District
Status of Project - continuing
Objective: To quantify the changes in soil properties within a given area due to

skidder logging on steep slopes and to monitor the impact on plantation performance.
Summary: Two research installations were established within the Vernon Forest District

in 1986, one at middle elevations in the Montane Spruce Zone and one at higher
elevations in the Englemann Spruce-Subalpine Fire Zone. Assessments have been made
for areal extent of five classes of site ~isturbance; soil physical properties; soil
chemical propertie~; and first year seedling survival and growth.

Conclusion: None as yet.

A stUdy of the effects of mechanical site preparation on the soil nutrient
and foliar nutrient status of seedlings in the drier subzones of the IDF, MS
and ESSF Zone (FRDA 3-50)
Project Leaders - Bob Mitchell, Kamloops Forest Region; Dr. T.A. Black, U.B.C.,

Vancouver; Dr. T.M. Ballard, U.B.C. Vancouver, tel. 228-2300
Principal Researcher - Dr. Graeme Hope, Private Contractor, Vernon, tel. 545-8310
Date - 1987-1991
Status of Project - continuing ,
Objective: To stUdy the effects of forest floor removal on the soil nutrient and foliar

nutrient concentration of Douglas fir and Lodgepole pine in the IDFB subzone and
Englemann spruce in the MSC and ESSFD subzones.

Summary: The soil and forest floor were sampled and will be analyzed in 1987/88. A
progress report of results will be available in April of 1988.

Conclusion: None as yet.



Prescribed burning: its effects on site properties. tree establishment
and growth in the drier ESSF subzones.
Project Leaders - Bob Mitchell, Kamloops Forest Region; Dr. Graeme Hope,

Private Contractor
Date - 1987-1991 Project Location - Penticton Forest District (Kelowna area)
Status of Project - continuing
Objective: To quantify the effects of fall, spring, pile and burn and no burn en soil

nutrient availability, tree nutrition, soil microclimate, vegetation competition and
seedling survival and growth.

Summary: In order to make decisions in prescribed burning methods, personnel need to
know what effect burning has on site properties and plantation performance.

Conclusion: None as yet.

Prescribed burning: its effects on site properties. tree establishment and growth in
the wetter subcontinental ESSF subzones.
Project Leaders - Bob Mitchell, Kamloops Forest Region; Ingrid Davis, Vernon Forest

District
Principal Researcher - Graeme Hope, Private Contractor
Date - 1988-1992 Project Location - Merritt Forest District (Maka Creek)
Status of Project - working plan complete, start project in 1988.
Objective: To quantify the effects of pile and burn, fall and spring, prescribed burns

and no burn on soil nutrient availability, tree nutrition, soil microclimate,
vegetation competition and seedling survival and growth.

Summary: In order to make rational decisions in site preparation, personnel need to
know what effect burning has on site properties and plantation performance.

Conclusion: None as yet.

Soil Erosion Hazard
Authors - Basic Interpretation Subgroup (Committee); Dr. Bill Carr, Terrasol
Date - 1987-1988 Project Location - Provincial
Status of Project - completed (in manuscript form).
Objective: To develop the criteria; including a guide for assessing the soil erosion

hazard of forestland sites.

Soil Compaction Hazard
Authors - Basic Interpretation Subgroup (Committee); Dr. Bill Carr, Terrasol
Date - 1987-1988 Project Location - Provincial
Status of Project - completed (in manuscript form).
Objective: To develop the criteria including a guide for assessing the soil compaction

hazard of forestland sites.


